Z1- 6- ALKENYL AND 6- PHENYLALKYL 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
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PARP and PAMemamgndthe G-izeminal qatalyticdemapn: Jt is presemdn almostall

ADP-ri bose. ehiymhesfthbddas paly(ADP-ribose), a branched polymer that can consist of over 200
20  ADP-ribose units. The protein acceptors of poly(ADP-ribose) are directly or indirectly

involved in maintaining DNA integrity. They include histones, topoisomerases, DNA

and RNA polymerases, DNA ligases, and Ca**- and Mg**-dependent endonucleases.

PARP protein is expressed at a high level in many tissues, most notably in the immune

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

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

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

35  together with phosphodiesterase and (ADP-ribose) protein lyase. PARP and PARG
form a cycle that converts a large amount of NAD* to ADP-ribose. In less than an
hour, over-stimulation of PARP can cause a drop of NAD* and ATP to less than 20%
of the normal level. Such a scenario is especially detrimental during ischaemia when
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ATP drop, which is typical in many organs during ischaem a and reperfusion,
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hi ppocanpal tsfdeges wherein prevention of toxicity is directly correlated to
PARP inkibition potency. The potential role of PARP inhibitors in treating

he. exact mBARE asivaEa b SR A RBEngU e ger adat e oestios: mi | arly, |1
has been dermachineat efaiptid1 300 ADRgibesd unjite ¢d a varietyodf nBélBdR prottinbiitchudingave '
reduced the AL Gl SATESideH n thalob Gl rBREL HEBRLLHR B aRbn bP heart or
" PARP:can rapidly lead to cell damage or death through depletion of energy stores. As
20  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.

It has been reported that PARP activation plays a key role in both NMDA- and NO-

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

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

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

trauma, and nervous insult. Glutamate exposure and stimulation has also been
V 25 implicated as a basis for compulsive diéorders, particularly drug dependence. Evidence
) includes findings in many animal species, as well as in cerebral cortical cultures treated
with glutamate or NMDA, that glutamate receptor antagonists (i.e., compounds which
block glutamate from binding to or activating its receptor) block neural damage
following vascular stroke. Attempts to prevent excitotoxicity by blocking NMDA,

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

35  presently no known effective treatment for glutamate abnormalities.

The stimulation of NMDA receptors by glutamate, for example, activates the enzyme
neuronal nitric oxide synthase (nNOS), leading to the formation of nitric oxide (NO),
which also mediates neurotoxicity. NMDA neurotoxicity may be prevented by
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PARP inhibitors have also been used to extend the lifespan and proliferative capacity of

cells including treatment of diseases such as skin aging, Alzheimer's disease,
atherosclerosis, osteoarthritis, osteoporosis, muscular dystrophy, degenerative discases
of skeletal muscle involving replicative senescence, age-related muscular degeneration,

25 immune senescence, AIDS, and other immune senescence disease; and to alter gene
expression of senescent cells.

1t is also known that PARP inhibitors, such as 3-amino benzamide, affect overall DNA
repair in response, for example, to hydrogen peroxide or ionizing radiation.
30
The pivotal role of PARP in the repair of DNA strand breaks is well established,
especially when caused directly by ionizing radiation or, indirectly after enzymatic
repair of DNA lesions induced by methylating agents, topoisomerases I inhibitors and
other chemotherapeutic agents as cisplatin and bleomycin. A variety of studies using
35 “knockout” mice, trans-dominant inhibition models (over-expression of the DNA-
binding domain), antisense and small molecular weight inhibitors have demonstrated
the role of PARP in repair and cell survival after induction of DNA damage. The
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20  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
25 compounds and compositions of the present invention are especially useful in
) enhancing the effectiveness of chemotherapy and radiotherapy where a primary effect
of the treatment is that of causing DNA damage in the targeted cells.

Background prior art
30

EP 371564, published on June 6, 1990, discloses (1H-azol-1-ylmethyl) substituted
quinoline, quinazoline or quinoxaline derivatives. The described compounds
suppress the plasma elimination of retinoic acids. More in particular the compounds
6-[(1H-imidazol-1-yl)(4-methoxyphenyl)methyl]-3-methyl-2(1 H)-quinoxalinone
35  (compound No. 128 of the present application) , 3-ethyl-6-(1H-imidazol-1-
ylphenylmethyl)-2(1H)-quinoxalinone (compound No. 127 of the present
application) and 6-[(4-chlorophenyl)-1H-imidazol-1-ylmethyl]-3-methyl-2(1H)-
quinoxalinone (compound No. 146 of the present application) are disclosed.
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Description of the invention

This invention concerns compounds of formula (I)
R} K (CH,) X R
2/n
P 0
RfJ\kﬁ E

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

wherein

nis 0, 1or2;

X is N or CR’, wherein R is hydrogen or taken together with R may form a bivalent

radical of formula -CH=CH-CH=CH-;

R'is C;.salkyl or thiophenyl;

R? is hydrogen, hydroxy, C;.galkyl, Cs.alkynyl or taken together with R* may form =O;

R®is a radical selected from

(CH)s-NR'R®  (a-1),
-O-H (a-2),
-OR"® (a-3),
-S-R" (a-4), or



20 R3 is a radical selected from -(CH2)s- NRBR9 (a-1), -0-H (a-2), -0-R10
(a-3), 256 -S- R 1 (a-4), or -7- -C=N (a-5), wherein s is 0, 1, 2 or 3; Rs,
R10 and R' are each independently selected from-CHO Cl.6alkyl, 5
hydr oxyd - 6al kyl , d -6al kyl carbonyl, am no, CL. bal kyl am no,
di (C1. bal kyl' ) am noGi - 6al kyl, CL. 6al kyl oxycar bonyl,
Cl. 6al kyl car bonyl am nod - aal kyl, pi perydi nyl G _6al kyl am nocar bonyl ,
pi peridinyl, pi pe_ri_qili=ﬂyl Cl _6al kyl, piperidinyl Cl-6al kyl am nocar bonyl ,
O - 6al kyl oxy, thiophetyl C1. 6al k¥f) pyrrol yl Cl4al kyl ,
aryl Cl - 6al kylymeggai di nyl, aryl carbonyl C1-6al kyl, 10
aryl car bonyl pi,@rfégi nyl d . 6al kyl, hal oi ndozol yl pi peridinyl C1-al kyl, or
ary1Cl1- 6al kyl5(&1-841%y! ) ami noCt - bal kyl ; and RO is hydrogen or Cl-6al kyl: or
R3 is a groumR®Rfand Rl ate each Gide)endehtiylselédted fram RO, &\Ralkils0, 1, 20r3; -Z is a
het erocyglic li.n e 1 JINA~SR HNN HN-N~ R12 j \NN R12
TOR13 L ORI WO%Y‘?%%{?%-&%’@%@?@&E%‘ln"zév%‘ﬂnme \f /R ~NL RI12 | R12
HN NH V LoJ (ditCh)alkyd)agkinq(a-sakylCdalkyloxycarbonyl, C;salkylcarbonylaminoC,.galkyl,
piperidinylC;_¢alkylaminocarbonyl, piperidinyl, piperidinylC;_.galkyl,
piperidinylC;_salkylaminocarbonyl, C;.¢alkyloxy, thiophenylC, salkyl,
pyrrolylCy_salkyl, arylC;.¢alkylpiperidinyl, arylcarbonylC;.¢alkyl,
10 arylcarbonylpiperidinylCysalkyl, haloindozolylpiperidinylCy.¢alkyl, or
arle;-salkyl(C1-6a]kyl)amin0C1_6a]ky1; and
R’is hydrogen or Cy.¢alkyl;
or R? is a group of formula
-(CHy)-Z (®-1),
15 wherein
tis0, 1,2 0r 3;
-Z is a heterocyclic ring system selected from

12
xR A N .
HN < HN\\/N HN\ _\\LRIZ H:N\N_}\__Ru
\__Ng13 \— >~ R12 \—/ '—1\5 .
(c-)) (c-2) (c-3) (c-4)
20 '
12 H l
A\-N R N N.
/ D HN\/_yNH - \'_sz lRlz
(c-5) (c-6) 7 0 (c-8)



:3...Rz 7 R12 NJIR12 H (c-9) (c-10) (c-11) -8- wherein R12 is hydrogen,
hal o, Cl-6al kyl, am nocarbonyl, am no, hydroxy, aryl, 1/ NH

-Ci . 6al kanediyl -NUJ N -Cl1_6al kanediy( O Cl. 6al kyl am nod . 6al kyl oxy,

G . 6al kyl oxyGi - 6al kyl , G _6al kyl oxyd - 6al kyl am no, aryl G _6al kyl,

I

di (phenyl C2. 6al kenyl ), piperidinyl, piperidinylC-6alkyl, 5 C3.10Cycl oal kyl,

C3- 1locycl oal kyl A _6al kyl, aryl oxy( hydrogy) Cl. 6al kyl, hal oi ndazol yI
ary1Cl. 6al kyl , arylC2. 6al kenyl , aryl Cl. 6al kyl am no, norpholino,

Ol . 6al kyl i'mi dakebIR? isdiydidgeén, HiloyC Galk§h kinjroaarbony], amtlifo, ihydloydrapgen,

pi peridinyl or aryl; 10 R4, R5 and R6 ach independently selected from
hydrogen, halo, trihalomethyl, trihald yoxy, C 6al kyl, d _6al kyl oxy,

ami no, ani noCl. Qal keyl .. lgu_ —6al kyl ) ani e NH(Cl . 6al kyl )am noCl- 6al kyl oxy
or Cl.6al kyl oxycaf ony? C). 6al kyl subsjiduted with 1, 2 or 3
substituents independent| s ect-egakiemrhydroxy, Cl-\Wkyl oxy, or

am noC _6al kyl oxy; or 15 when R5 and R6 are on’adjacent positions they nmay

t aken t oget he€ datkylmmandGsalkyoxy, GradkdetyCakalkydr thdatkylo®yCiialk@laming,)

-O (CH2) 2- 0- ) N(-F% aNR 14 =CH (d-4),
wherein Rl14 |ér918263élé¥lkﬂﬁ%yfﬁ Lgrﬁrmn%gﬁgﬁl agﬂ%yut ed with hal o,
Claal kyl Sor CFs-08ic ﬁﬁsmc droxxiCreplichl, halpiadazolyki s N, R
is C.6al kyl, afde, kﬁkﬁya«ymg@ﬂkenw ml%mmwmomm T, kilkyimidhzolyd, 0, Z s
t he heter ocycl I C_.Ii ng,é§%jﬁtem wherein said heterocyclic ring. system Z

is attached ?chF e rml ecule with a nitrogen atom and R12 is
hydr ogen or R" is hydrogen, piperidinyl or aryl;

e,

10 R’ R’ andR® are each independently selected from hydrogen, halo, trihalomethyl,
trihalomethoxy, Cj.galkyl, C;alkyloxy, amino, aminoC,_galkyl, di(C;.salkyl)amino,
di(Cy.¢alkyl)aminoC;.salkyloxy or C;¢alkyloxycarbonyl, or C; galkyl substituted
with 1, 2 or 3 substituents independently selected from hydroxy, C;.¢alkyloxy, or
aminoC; galkyloxy; or .

15  when R’ and R® are on adjacent positions they may taken together form a bivalent

radical of formula
-0-CH,-0 (d-1),
-0-(CHz),-O- (d-2),
-CH=CH-CH=CH- (d-3), or
20 -NH-C(O)-NR¥“=CH- (d-4),

wherein R is Ci-salkyl;
aryl is phenyl, phenyl substituted with halo, Cy_galkyl or Cysalkyloxy;

25  with the proviso that when
nis0,Xis N, Rlis Ci6alkyl, R%is hydrogen, Rlisa group of formula (b-1),tis 0, Z
-is the heterocyclic ring system (c-2) wherein said heterocyclic ring system Z is
attached to the rest of the molecule with a nitrogen atom, and R'? is hydrogen or
Cialkyl; then _
30 at least one of the substituents R*, R® orR® is other than hydrogen, halo, Cy.¢alkyloxy
and trihalomethyl.

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



Cl4akyl ; then 30 at |east one of the substituents R4, RS or R6 i s other than
hydr ogen, hal o, G . 6al kyl oxy and trihal onethyl. \Wenever the heterocyclic
ring systemZ contains a -CH2-, -CH=, or -NH noiety the substituents R12
and R13 or the rest of the nolecule can be attached to the carbon or 35
nitrogen atomin which case one or both hydrogen atons are replaced. -9- The
conpounds of formula (1) may al so exist9-in their tautoneric forns. Such
forms although not explicitly indicated in the above forrmula are intended
to be included within the scope of the present invention. 5 A nunber of

L er ms gsed 'rTIﬂeb JuRdLErToiEh14l b hj_ﬁ'yb]is@ébﬁstarﬂdleiﬂﬁu&hﬁ@fctf_@ﬁns@\rﬁcﬁﬁihﬁi ned s
er eunder. ese, terns.are, sonetines used as.such or, in .canposite termns.
used in t he 2fRU8R BOLFFPUGERY cggﬂénn&ﬁa&ﬁlg %ngfﬁr%ﬂterﬁﬁ‘ill@ beancfuded withip
fluoro, chl drescopeldd thierp@esentineentionlo; Cl_6al kyl defines strai ght and branched
chain saturated hydrocarbon radicals having froml to 6 carbon atons such
as, e.g. nethyl, ethyl, propyl, butyl, pentyl, hexyl, 1-nethylethyl,

2- met hy| pr opynumber efsetms| usedinythe foregaingdpfinitonsyand herdinafier ar¢ ¢xplainedl, 6al kanedi yl
defines bi valeides TR mARE sBhAMTR G6bdaB AR i@k Eflms, Ny dr ocar bon

radi cals having froml| to 6 carbon atonms such as, for exanple, nethylene,
15- 1;2-ethanediyl, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl,

1, 6- hexanediAglusedrifl tHelferegoihp defatigshsiandhereinaftehdiakat genegib t@fuoro, chloro,

2- met hykgent,anedi yk. 1.3 ' ad SHaed B

2, 3-di )r/rét@ hy?’ﬁ’?fogdﬁ’gg?dfl’ Cg%ﬁ%,héeﬁ[%% Eﬁ;a?gitt)rﬂlldh]glg%c?‘r%% ﬂ{ﬁ%g #ﬁgg?&ng%}h%n cont ai ni ng
t hr ee i dent radidalsdavidg fromy letot6 daghon atomisst¢h asetrg.gndthyl, eshd npropyl, butylf | uor omet hyl ;
C2_6al kenyl [ | =T an ; ' X j.cals 20
cont ai ni ng ﬁﬁ?" “‘?ﬁ@; %@“ﬁ&‘;@@gﬁ?@?ﬁ%ﬂﬁw%ﬁ?&mﬁg@’%ﬁ%h as. for
exanpl e, et H&fyt162HA @3‘;‘%‘ ADFS bryalpt s %%‘F and branchied ghain -aBJé%f nyl ,

3- et hyl - 2--hydreciyion radichls heving frdie 1 168 chborkatonid sudb hs, TeSexainpR| @bthyrnéel br anch

chai ned dracarbon radi cal s | ni Q. triple d_and. having from 3
o6 carBtn  2rataeyl Bl S @ane A AL I odidoflist, T8 xR A B, FO1 B
2- pent ynyl , banged ispmels th@edfengngs, 2-metylpehanedifed-metylpsotanedivll k94 25 i ncl udes
cyclic hydr aﬁﬁéug%htg{e&pm,3bﬁmeagﬁlfaasmﬁ ab&’th@%k@?tﬁﬁﬂﬂﬁcth?}’(fe‘ﬁnéss cycl opropyl,

cycl obutyl, cyclopent, cycl opéntenyl’ cycl ghexyl, cyclohexenyl,
cycl ohept yl M€ r@’%‘?“%%‘%%ﬂ“%é"‘”ﬁ“ﬁ%‘ qr id%.m“ﬁ'héo F@P‘i‘ﬁugfgﬂgﬂrﬂ‘%ﬁplg alt" conprises
the salts wirifhiorankethyd:drmallenid defines straight and bipnched chain hydrocarbon radicals

20  containing one double bond and having from 2 to 6 carbon atoms such as, for example,

ethenyl, 2-propenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, and the
like; C, ¢alkynyl defines straight and branch chained hydrocarbon radicals containing
one triple bond and having from 3 to 6 carbon atoms, such as, for example, 2-propynyl,
3-butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-hexynyl, and the like; Cs.j¢cycloalkyl
25  includes cyclic hydrocarbon groups having from 3 to 10 carbons, such as cyclopropyl,
) cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl,
cyclooctyl and the like.

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

30 ableto form with organic or inorganic bases such as amines, alkali metal bases and
earth alkaline metal bases, or quaternary ammonium bases, or with organic or
inorganic acids, such as mineral acids, sulfonic acids, carboxylic acids or phosphorus
containing acids.

35  The term “addition salt“ further comprises pharmaceutically acceptable salts, metal
complexes and solvates and the salts thereof, that the compounds of formula (I) are able
to form.



30 able to formwi th organic or inorganic bases such as am nes, alkali netal
bases and earth al kaline netal bases, or quaternary ammoni um bases, or with
organic or inorganic acids, such as mneral acids, sulfonic acids,
carboxylic acids or phosphorus containing acids. 35 The term "addition
salt" further conprises pharnaceutically acceptabl e salts, nmetal conpl exes
and sol vates and the salts thereof, qt the conpounds of fornmula (1) are
able to form -10- The term' pharnace ically acceptable salts" neans

pﬂar rraceut | gtk kefmap Baﬂﬁﬁa@é&h@almb% ptable sbﬁ§’&n%(g§i ﬁdxﬂlce%ﬁéél@ ac&B&bletamd g
armaceuti ca ce i d or e addifion.sa i one

Iﬁer ei nabove oéL%ﬁyﬁ&‘gﬂ?rpﬁaﬁs ﬁ#&;ﬁ\%ﬂ%ﬂg HQ?CQB%@F ipeid or SS@&%U%“ ﬁl{l}ﬁ R oxic acid
and ngln t oX ingentiorsed mﬂ?abm\@mrsmbant tmammbﬂwhhdrmuﬁ@ﬂtp@cmé&noﬁftoﬁ_oaﬁﬂl a (1)
are able to roperties
can be conv@\gﬁ1 5‘%‘ %lc-{;ta?e] amﬁ%@ﬁ%&’%%@él y a “’é’éﬁ‘b‘imé’ﬁ Oémgga(ﬁagea@ %fogn salts
by treath ng forai. d‘h@acgapoﬂmdsnf\ﬁpmnﬂaaﬂ) whish haysrtiasic gropeitids cmdm'oopvar@dm aci ds
conpri se, O,.E,shﬁﬁ%ir of tichl\PAcdaMtisle ﬁéiél Q&hm]té‘ﬁ ik Qiﬁ £GP With

hydrochlorlc romc acid; furicg; r|c orlc anaﬂthe i ke
aci ds; or oraBHﬁPléat%ﬁ‘HSABRIBWW“*SGP"’BQW@XWIP@SW

hydr oxyacet |hgdroﬂﬂlclaaﬁ§ leCg. hpdmchldnic ormymlobfhnnﬂaél@ruuﬁ’un@ uftﬁdz f]ih@sphbn@and
but anedi oi c mal ei ¢ tar har [

et ol § gt il Sl einie R o e T8 benpter el medhindit yaGnacsiip

cycl am a0 sddcticypyruyjc, pxadici maloniti sugdinic (7.4 hntaneslici acid)pmaleick fumzacicdmalicThe
conpounds Ot f,at g qﬁ&ﬁan\éélilfbﬂlc ﬁgﬁﬁfoﬂiccb&&%%lfdnfcs gr(@iiedeklﬁfo‘f&nver ted in

their pharnaceuti cal accept ab ase addition sa treating said acid
formwith aclgmcs%h?%iléa@%@&qﬁcﬁ iy Patpoi apd e dikp acids. Appr opriate base salt

f IOLWF conpr {ms comy un@(@ﬂf&hﬁlla Which R/ Hciﬂiﬁ bérﬁes th&}ebetolidried nthear t h

al kal i ne e i um ragnesi um

cal ci um sal 1p “%‘ﬁdélylalc%é’tatbgeeqafe (@ﬂoﬁ sgl?sglg %gaé«iacugfo&n Wi eag benzat hi ne,
N- et hyll5 D- ghiteblerirgenjc drymbrgdnimbase Apprapsiateehast MIfOEnswpmpnsprrfomxanplds such
as, for examp fomdHish SifdCthe L\I!(ﬁl'l Elﬁi &Rﬂ alldfind %&%Lsgﬁgolg\*;glﬁgﬁg% Q0" base

addltlon salt also conprise es_an tion forns
whi ch’ t he c@ﬁﬁm@%mwmcm& tsav the like, spls With prganis hases: €8 B such for s

are e.g. hydeﬁamsne, Nlmlmlmgmsamﬂd Hyti@birine salihandiseltsWwitliRhiab acideBlobxes”
nmeans .a corrp

nd of formula 25 (1) and one or nore
organi c or f‘!g?rgeéﬁl?lgﬁhaé?&"\éelgflfle%}%quﬁ# Exanpl es of said organic or
i nor gani2@ sdlhe sermoagid pstase adsdition| sald alsd d@priswitlnerlmd%t?s asd Hezobysnt addisophat es,
acetates,  forms which the compounds of formula (I) are able to form. Examples of such forms

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

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

25  (I) and one or more organic or inorganic metal salt or salts. Examples of said organic or
inorganic salts comprise the halogenides, nitrates, sulfates, phosphates, acetates,
trifluoroacetates, trichloroacetates, propionates, tartrates, sulfonates, e.g.
methylsulfonates, 4-methylphenylsulfonates, salicylates, benzoates and the like of the
metals of the second main group of the periodical system, e.g. the magnesium or

30 calcium salts, of the third or fourth main group, e.g. aluminium, tin, lead as well as the
first to the eighth transition groups of the periodical system such as, for example,
chromium, manganese, iron, cobalt, nickel, copper, zinc and the like.

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

35  hereinbefore, defines all possible compounds made up of the same atoms bonded by the
same 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



trifluoroacetates, trichloroacetates, propionates, tartrates, sulfonates,
e.g. nethylsul fonates, 4-nethyl phenylsul fonates, salicyl ates, benzoates and
the like of the netals of the second main group of the periodical system
e.g. the magnesiumor 30 calciumsalts, of the third or fourth main group,
e.g. alumnium tin, lead as well as the first to the eighth transition
groups of the periodical systemsuch agl-for exanple, chrom um manganese,
iron, cobalt, nickel, copper, zinc and the |ike. The term stereochenically

i someric f omsistuesrof @l ppssilieisieraechemically isomenic foxws whish saig chmpeundiiedior e, def i nes

al | possi bl go6RMPAUAGSix iR Baydontin A1NE aRSEBME: AHE oRRAMEHNRY of thE baska e
sequence of bonds but ha %&]i dlffﬁ}rident t hr ee- di, rrenS| onal strugtures which

are not i niRMleoyies sEichire 0 oppeyRd. Ahsergerbeminally isopgrig formy o possess.
Unl ess ot hercyinpéundsenforraule () bothiimplire drachr i hdmizhesrvita badke@iepagt i on of a

d h |
Fobnart <55 o RENRATER iR it Mol S R beadREBleR. i XL ire may contai

all diastereonmers and/ or enantioners of the ba5| ¢ nmol ecul ar structure of

sai d_ compoungle lidsioRhEAMEHHARAAS of IHTRI ® R B cdrfifise BiRDOUNTS Of

formula (1) bothln |namxturevv| Rer are 5 intended
to be enbr aceEpoindsp m@aéléwbéfe@fomﬁéseaﬁ@k@#pmﬁ@m are gxidigad t\the xi de f or ns

of the conpguRralifeddV-ofias, Paticuladly thaseN-ORWES wheteib ONB b Mbrel ST @fSpipgREmROUNds  of
formula (1) wher n, atons are OX|d|zedtothe

so-cal | & M&W"(ﬂ”%ﬁﬂ@é‘ﬁ@‘%&eﬁﬁﬁg N‘-gl%ddes wherein one or nore of the

pi peridine-, 10 piperazine or pyri da2| nyl -ni trogens are N oxidi zed.

Wenever  Usaghdis il oRinaie! S coBORRY BRrRlal(H Il bindgaeant o

incliude also't ar maceut | cal acceptabl e acid or
base addi ti @#odhg N@xalnaonna{ the Bhaémw%%lﬂﬁram?mabkr@ﬁl OIgaSFWédléehﬁ@E?rﬁa

descri bed i nlERredisbheAc fodRpr ess the plasma elimnation of retinoic acids.
6-[ (1H i mi dazol - 1-yl ) (4- met hoxyphenyl ) net hyl ] - 3- met hyl - 2( 1 H) - qui noxal i none
(corrpour}g] No. 128 of the present application), 3-ethyl-6-(1Himdazol-]I-

yl pheny] net I‘Ty)le):erﬁpduﬂ)is dpscuited an EP SRES6( suppress tie plismaklhimdtion bretineisent

appl i cati on),.; -1- "
6-[ (4-chl orop enGaqa ﬂdiazn(%l(}e?’zl)(g? mfthor(?%heﬁxll et%yl;m IIIlletl-f 1}@ ua%qxr%l&% i none
( conpound Ndconamn Notlf?@(’ﬁﬂ@spéﬁ"ﬁ?mépﬂlqaﬂ%ﬂ)h Yﬂrév( tié\éfi’!z Lkclosed in EP

371564. Unweﬁmédhm)-z(m)t@ﬁmmﬁmné (uéﬂ@oﬁﬁmo 1122 of diepeiaiapplicalib® present

I nventi % S ho&v 6- [m%?oroﬂmen)pl tlﬁflxnc?a(z:gll s tl'r}é'.thyl] -3-methyl-2(1H)-quinoxalinone
(compound No. 146 of the present application) have been disclosed in EP 371564.

Unexpectedly, it has been found that the compounds of the present invention show
PARP inhibitory activity.

25 A first group of interesting compounds consists of those compounds of formula (I)
) wherein one or more of the following restrictions apply:
a) R'is Cy.galkyl;
b) R%is a radical selected from (a-1), (a-2), (a-3) or (a-5) or is a group of formula (b-1);
c)sis0,1o0r2;
30 d)R®and R are each independently selected from —CHO, C.qalkyl,
hydroxyC;.¢alkyl, di(C;.¢alkyl)aminoC;.¢alkyl,
Ci.¢alkylcarbonylaminoC; 4alkyl, piperidinylC, ¢alkyl,
piperidinylC,.calkylaminocarbonyl, Cy.¢alkyloxy, thiophenylC;.salkyi,
pyrrolylCy_salkyl, arylCy.salkylpiperidinyl, arylcarbonylC, ¢alkyl,
35 arylcarbonylpiperidinylC;alkyl, haloindozolylpiperidinylC;_¢alkyl, or
arylC,.¢alkyl(C;.¢alkyl)aminoC; gatkyl;
e)tisOor2;



25 A first group of interesting conpounds consists of those conpounds of '
formula (1) wherein one or nore of the following restrictions apply: a) Rl
is Cl.6alkyl; b) R3is a radical selected from(a-1), (a-2), (a-3) or (a-5)

or is a group of formula (b-1); <c¢)sis0,1or2; 30 d) Rs and R10 are each

i ndependently selected from-CHO Cl.6al kyl, hydroxyCléal kyl,

di (4 _6al kyl )am nod _6al kyl, O -6al kyl j[:%r bonyl am noCt _6al kyl ,

pi peri di nyl Cl. 6al kyl, piperidinylG _6 yl am nocar bonyl, d . 6al kyl oxy,

t hi ophenyl C¥) 8ad :klféterocﬁ}ié kil ¥ysBm Gidcledifronf(eyl)k- ﬁ@dcl@g ﬁ@169’€(6J891|(G-9b,10r

aryl car bonyI % Iggl kyl,” 35 aryl carbonyl pi peri di nyl C1
hal oi ndozol yl ridi nyI Cl- 6al kyl, or

aryl d . 6al kyl (C _6al kyl ) ani noQ/6aI kyl ;  ertiGedadiyl—N2- X) Zis a
heterocycllc rlng systemselectedfrom(c 1), (c-2), (c-4 (c-6), (c-8),
n

(c-9), or (g R4} hydr6gen6E) ki dimihochtbanylg) R12 i s hydr . CL 6al kyl

ol per 1 di ny Fé' @%ﬁﬂ&éa@%‘s?{@ F’Z’Wﬁ@??o@?&]‘%%?@*‘EQYL)y|
hal oi ndaZol y|Cs. mﬂycé Yhh ofRgazoly), eryiEscallenyl; i ndependent | y

sel ected frqypiyehr ER“areQ@éthdéﬂeth&\h?@ﬁ&di% fromth m”gé&\ggagtg@w%yﬁglr kyl,

Cl. 6al kyl oxy, di (CI | ) 6al_kyl

Cy6al kyl oxycéPBﬂH?F élﬂdﬁaﬁgw% id&(‘g@@h@ JagUn% dj acent positions they
may tgken togﬂ(@%ﬂkﬁl%ﬂh@caaﬂtﬂoﬁy’lwCllf,@lldyliﬂy@albongf ahdr nul a (d<1) dOF ]gdf 2). i“\
second group sists s of formula
(1) wherei ﬁ)‘gﬁ%‘%ﬁw &?dﬁa@]ﬁgﬁpgg%lsﬁgeyrr@ﬁ %‘[W%ﬁ@“&ﬁ&%v s 0; 15
b) X i s 10R7, rafical®f formpla(d-Dpritddsy)en or taken together with RL may form a

bi val ent radical of formula - CH=CH CH=CH; 'c) Rl is Cl.6alkyl; d) RZis

h I [ f
g%/glrjgggp fo rATfﬂcancf gggé gﬂlnt%?estlggeco?ﬁ:ptoslgds c%gsls of tllnose cgmpounds of éormu?a (Br 's a

wherein one or more of the following restrictions apply:
A a)nis0;
15 b)Xis CR7 wherein R” is hydrogen or taken together with R! may form a bivalent
radical of formula -CH-'-CH-CH—CH-
¢) R'is Cy.galkyl;
d)R%is hydrogen;
e) R%is a radical selected from (a-1), (a-2) or (a-3) oris a group of formula (b-1);
20 f)sisOor2;
g)R8 and Rl'o are each independently selected from —CHO, C,.¢alkyl,
di(C;.¢alkyl)aminoC;.salkyl, piperidinylCi.¢alkyl,
arylcarbonylpiperidinylC,salkyl, haloindozolylpiperidinylC; salkyl, or
arylC,.¢alkyl(C,salkyl)aminoC;salkyl;
25 h)tisOor2; V
i) Z is a heterocyclic ring system selected from (c-1), (c-2) or (c-6);
—C, ¢alkanediyl—N

i) R™is hydrogen, , C1.alkyloxyC;.¢alkylamino, or
piperidinylC;.salkyl;
k) RBis hydrogen or aryl;
30 1)R* R’ andR® are each independently selected from hydrogen or trihalomethyl; and
m) when R and R® are on adjacent positions they may taken together form a bivalent
radical of formula (d-1) or (d-2).

A third group of interesting compounds consists of those compounds of formula (I), the
35 first group of interesting compounds or the second group of interesting compounds



120 f)sisOor2; g)R8 and RLO are each independently selected from -HQ

Cl. 6al kyl, di (Cl4al kyl ) am nod . 6al kyl , pi peridi nyl Cy6al kyl ,

aryl car bonyl pi peri di nyl C 4al kyl , hal oi ndozol yl pi peri di nylCl. 6alkyl, or
ary1Cl- 6al kyl (Cl6al kyl )am noCl. 6al kyl; 25 h) t is O or 2; i) Zis a

het erocyclic ring systemselected from(c-1), (c-2) or (c-6); 12

- Cl4al kanedi yl - N' ) R is hydrogen, , I3. 6al kyl oxyCl. 6al kyl am no, or

pi peridi nylCl. 6al kyl ; k) R13 is hydrogen or aryl; 30 1) R4, R5 and R6 are
each i ndependdgtein/Z ise hetaresychi wng sy mdg%eﬁtlzﬁntm%myﬁh@ﬁwysmofm when R5
and R6 are OforafllaAe@)br @ogi tions they may taken together forma bival ent
radi cal of formula (d-1) or (d-2). A third group of interesting conpounds
consi sts of those conmpounds of fornmula (1), the 35 first group of

L\Et eresti ngAcgrmpoufnpisfeued tdrepamedsooodsigts oﬂqhosn‘compﬁm@sxf forutagBpehereia - 13-
avatomof 1B ikt Byis sfadite SIS 0 DEa 1AM o B SO SRR OF 1

of those cor‘rﬁmmubbs(bdf) -*Tl@f)nh@raz )md/\Bela@l %Ch @dm.cnd@ﬂmels@tmkirpm R3is a

radi-cal sel e¢ is a group of formula
(b-1): s is Cﬂ@)tﬂ?ﬂkﬁ%“y@oxyé T di(@?%ﬂfmﬁ%g?r%gﬂﬂy sel ected from - CHO

Cl- 6al kyl , hﬁf%&xl%afb%‘a%‘w 1@?1  Diperid ba _6al kyi
Cl- 6al kyl car bipextianionedlkylaninkoarhonpl, Pekalikiilony, Riophenyi@]salkyl,

d | C1. | t hj.oph | C1. 6al kyl, 10
byrrol yi! 6gﬁ§vﬂaﬁ@1§%ﬁ§@per?YEadfil?me%%l?@sfé%ﬁniP%l 6al kyl, |
aryl car bonyl pry@r@rbomvlvpgnemdmﬂ&hwltyl hﬁhimﬂmdameylﬂmw&lrsﬂhylnqﬂ d bal kyl, or
aryl Cl-6al Ky lyffiee; @&&gatm)mﬁwﬁh&m sbol B Z)isg'het%roc;clic%r%)spﬁ&ﬁr ocycl i ¢

ring system sele rom c-9), or

o T1sY e sdengto i (b (5 G1e)- ), cte-bls R sy oyl
Cl6al kyl oxyd - 6al kyl am no, 15—di, (4daeeniyl-Gy. 6a\ kenyl ), pi peridi nyl CL. 6a| kyl ,
C3_l ocycl oal kyl, C3-1ocycl oal kyl Gi -6al kyl | haloi ndazol yl, or

aryl C2- 6al keykalkRAamifbcatbodlylR6 ar e each i ndepengegiiyoxse) stity@sninbom
15 di(phenylC;.salkenyl), piperidinylC;.salkyl, Cs.jpcycloalkyl, Cs.jpcycloalkylCgalkyl,
haloindazolyl, or arylC; ¢alkenyl; R4, R andR® are each independently selected from
hydrogen, halo, trihalomethyl, trihalomethoxy, C;_salkyl, C;.salkyloxy,
di(C,_galkyl)amino, di(Cl_saJkyl)mninocl.salkyldxy or Cy_galkyloxycarbonyl; and
wheén R® and R® are on adjacent positions they may taken together form a bivalent
20 radical of formula (d-1) or (d-2).

A further group of preferred compounds consists of those compounds of formula (I)

wherein n is 0; X is CR’, wherein R is hydrogen or taken together with R' may form

a bivalent radical of formula -CH=CH-CH=CH-; R' is C,.calkyl; R? is hydrogen; R® is
) 25 a radical selected from (a-1), (a-2) or (a-3) or is a group of formula (b-1); s is 0 or 2;

R®and R'® are each independently selected from —CHO, C,.¢alkyl,

di(Cy.¢alkyl)aminoC,.salkyl, piperidinylC.¢alkyl,

arylcarbonylpiperidinylC;.¢alkyl, haloindozolylpiperidinylC,.salkyl, or

arylC;.salkyl(Cy.salkyl)aminoC;.salkyl; t is O or 2; Z is a heterocyclic ring system

—C; _Galkanediyl—-@
30 selected from (c-1), (c-2) or (c-6); R is hydrogen,

C1-salkyloxyC;.galkylamino, or piperidinylC; salkyl; RPis hydrogen or aryl; R4 R’
and R® are each independently-selected from hydrogen or trihalomethyl; and when R
and RC are on adjacent positions they may taken together form a bivalent radical of
formula (d-1) or (d-2).

35



_hydrogen, halo, trihalomethyl, trihal onethoxy, Cl-6alkyl, C1.6alkyl oxy, :
di (CL1. 6al kyl ) am no, di (Cl-6al kyl)am noCd - 6al kyl oxy or C1-6al kyl oxycar bonyl ;
and when R5 and R6 are on adjacent positions they may taken together forma
bi val ent 20 radical of formula (d-1) or (d-2). A further group of preferred
conpounds consi sts of those conpounds of,fornmula (1) wherein ,nis 0; Xis
CR7, wherein R7 is hydrogen or taken toget her wwith R nmay form a bival ent

radi cal of fAg# B¥ndu Qrbmdlaamp@n@ae&ﬁib&wtmo@cdxﬁpohﬁakm&&ml& is 25

a radi cal sel tedfr of fornmul a

Lo 02 350 irolipdt ﬁw& 35O Rp et thé Futbe ot of Rl e Rt * oo
Cl. 6al kyl , dwh&ém%islaﬁie)emnynlﬁﬁmgﬁsaktm;alothepm ﬂ1ed1eteydc§idh¢ﬁaigksykt¢m of

aryl car bonyI p {‘fgg%% {)qa aI kyl , hal oi ndozol yl pi peri di nyl C1. 6al kyl, or
aryl1Cl. 6al kylt(%i1 ¥ 1') noC, . 6a| kyl; t is O or 2; Zis a heterocyclic
ring syst®em -Cl. 6al kanediyl-N 30 selected from(c-1), (c-2) or (c-6); R12

i s hydrogen, ﬁﬁmﬁﬁg R13 is
hydr ogen or %I'gr qusjoéjh &é?%%r%g %ﬁ%g@g&g{gﬂts &&%ﬁﬁﬁﬁ%‘q’?‘gyie ect egyfro
hydr ogen or tWﬁﬁ&lndHépﬁlls CHxB isfferallnd R dﬁﬂyq’&ge&rg is i3 SERP RE Kosi ti ons
they may takeg- I)Ogi@chEﬁs:iHétéPoaychb ¥iag mmmamﬁhom(c-ﬁmmwﬁd@e&)R‘ér (d-2).
35 -14- An even further . ggo re erred 1?1 n%gﬁr}% ﬁﬁslgs of those
conpounds of PFEYHRoEE ‘13 ﬁj?)quﬁoé ap HICS K0P & he furt her
group ofl0pr efbwalentratbcqloﬁfuimula\(ﬂé)el n Zis a heterocyclic ring system ot her
than the heterocyclic ring systemof fornula (c-2) or (c-4). 5 A group of
nore preferred conpounds consists of those conpounds of formula (1) wherein
nis 0; Xis themest preferrad gaampoynds WQ@OH%N?Q{VECOIRBO‘JH No Ydoand of fornul a
(b-1); t is cdbmpéundNa, 13t erocyclic ring systemselected from(c-1); R12 is
hydrogen; R13 is hydrogen; and R5 d R6 are on adj acent p05|t| ons and

t aken together for 10 bival ent kadical of formula The nost
preferred conpoundsyare conpounds 16, corrpound No 4 and conmpound No.

compound 16 Compound 144 Compound 145

145. a HH

N
H

15
The compounds of formula (I) can be prepared according to the general methods
described in EP 371564.

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

Compounds of formula () wherein R? is hydrogen and R? is -NR°-CHO wherein and
‘R’ is hydrogen or methyl, herein referred to as compounds of formula (I-b), can be

25  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.



,conpound 16 Conpound 144 Conpound 145 15 The conpounds of fornula (1) can
be prepared according to the general nethods described in EP 371564. A
nunber of such preparation nethods will be described hereinafter in nore
detail. 20 Qther nmethods for obtaining final conpounds of fornmula (1) are
described in the exanples. Conmpounds of formula (I) wherein R2 is hydrogen
and R3 is -NR9-CHO wherein and R9 is hydrogen or nethyl, herein referred to
as conpounds of formula (I-b), can be 25 prepared g&artl ng from conpounds
of formula (1), wherein R2 taken together with R3 =0, herein referred
to as corrpounds of formula (I-a) |1n t he presence cn’r formam de or

met hyl f or ma ceiz),, rbtermedl at
formc aC|d R9 R(\ O R (CH~0RI N O
RR6HR56 -a) (rr) -bN ounds of f la (1), e| 0|s

hydr oxy, heréi ngfeferred to achorrpounngj of fRrmusa (1- c) can pr epar ed
by converting the ket df®nvoiety of conpounds of 5 forml a(I(J)I a) into an
hydroxy group, with an appropriate reductant, e.g., sodium borohydride in a
sui tabl e sol vent, . methanol and,tetrahy dr of ur an. R(CHn I JCRI R
RZ(CH~a \ NEpmpounds ofgﬁpmla (ehgretn RslSEWﬁO(WJeyeﬂ( referyed tq g omRoBLSRRS of

formula (I- ﬁmﬁﬁi&ec@rﬁﬁﬂépﬁﬁdw CORVEYH, ﬂlél&t@lﬁiﬁbiéby’kﬁ?coﬁlboﬁrﬂfs BEl a (1 c),

wh h f ds of | - c-
Do in the pPSERRRRGmASURNY st LT me Bk NRCUAL By Bl 0t e and an

aC| d such aborshydiide inca suitabld solventz.S nicthabdleand tdtrabydrofiwenh as 2- pr opanone.

HQ, : 1
. (CH,), R} (CHy), AR
B> EERC SE N e
R R6 H
(f-a) I

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

Q 1
(CHy), RE\\ (CHy, R
)\
H H
15 (I-c-1) (J-a)

Compounds of formula (I) wherein R? is hydrogen and R® is a radical of formula (c-1),
herein referred to as a compound of formula (I-f), can be prepared by reacting
- compounds of formula (I) wherein R%is hydrogen and R? is a radical of formula (c-8),
20  herein referred to as compounds of formula (I-d), with an amine of formula (III),
wherein R® is an appropriate radical, in the presence of a suitable solvent such as
methanol and a suitable reagent such as sodium cyanoborohydride.



4 (CH2)n ;x: RICH2)n I R R~\%v 'NO R6 HRR6 H 15 (I-a) Conpounds of
formula (1) wherein R2 is hydrogen and R3 is a radical of formula (c-1),
herein referred to as a conpound of formula (1-f), can be prepared by
reacting conpounds of formula (1) wherein R2 is hydrogen and R3 is a

radi cal of formula (c-8), 20 herein referred to as conpounds of formla
(I-d), with an amne of formula (1I11), 1 erein Ra is an appropriate

radical, in the presence of a suitable solvent such as. nethanol and a
suitable reagent ysuch as sodi um cyanobor ohydri de. - Rran~ I I RO
12 R13 N(CH2). aN(CH)/ XX\ Rt (I/ o+ R NHAJ -aZx RSWR6 H RSW
6\ O Interned of formula (1V), wherein Wi Bpropriate | eaving
group such as, exanpl e, hloro br ono, netha sﬁlfonyloxy or
benzenesul f :- &d 5 fronlco »” 1) by
treating sai rrpounds UI ta‘tﬁﬁ“rea'ge . rretF‘gl fpnyl oxy
chl ori de or nesulfony ox | ori de, or genatlng such as

e.g. Poc13 of s&12. R 1 /HXIRRa R ( 2)R /w1 NOYW NgO RS R6 H
RSR6 H (V) .10 Oorrpounds of formul'a’ (1), defined as &8npounds of formula
(1) wherein Ro is as defined in R and r is as defined in RO, or Ro and R

ke €Ot el PV Db WOk B o 8500 18787 &
example, chloro, bromo, methanesulfonyloxy or benzenesulfonyloxy can be prepared
5 from compounds of formula (I-c-1) by treating said compounds with a suitable reagent
e.g. methanesulfonyloxy chloride or benzenesulfonyloxy chloride, or a halogenating
reagent-such as e.g. POCls or SOCl,. P

H w o .
R4\\ (CHy, RN(CH»,.@XIR
ﬂ// 5/\4\ ) N" o
H R® R H
(I-c-1) : )

10
" " 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

15  intermediate of formula (IV) with an intermediate of formula (V). The reaction can be
performed in a reaction-inert solvent such as dimethylformamide or acetonitrile, and
optionally in the presence of a suitable base such as, for example, sodium carbonate,
potassium carbonate or thriethylamine.

Rb\ /
(CHp), (CHy),
R R
20 ) ) (-h)

The compounds of formula (I) may also be converted into each other via art-known

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

already described hereinabove. Other examples are hydrolysis of carboxylic esters to
25  the corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding



Z, herein referred to as conpounds of fornula (I-h), can be prepared by
reacting an 15 internediate of formula (1V) with an internediate of formula
(V). The reaction can be perfornmed in a reaction-inert solvent such as

di mret hyl f ormam de or acetonitrile, and optionally in the presence of a

sui t abl e base such as, for exanple, sodium carbonate, potassium carbonate
or thriethylamne. Ra CH2)o/ R f~ RU7-N/Rc (CHz)nh ~/ X~ R v\ O/~\ N
R 6 HRSR6 H 20 (IV) M(I-h) The conpounds of fornula (I_CZ may al so be
converted i sadoxyistacids heamines; hydrolygip efpitrilestg ¢he eomessponding amides:aamingr oup
transfor mat 'gﬁ%%s o irUATORY orPherfill flay b Apdced BPA hRRSgeAty artdiofady descri bed
her ei nabove.,, O her exanpl es, aje h%ldro SIS og C r%ogl [ % ﬁsérgrs to 25 the
corr espondi 9ifZetaRyL%Egetions and syossaueni fepiasement ofths diazp-gfqup by Rydogen;o ¢ he

cor respongi rag;ohdl_zglayaé bevgitédinaaisiss and eﬁaﬂjsgm?ﬂymdﬁﬁﬂsﬁﬁy%@fmwhgdi I esI to Ij he
corresponRdi ng _ani des: ami no rOURS | az [ en may be repl ace

by a hdeogé OBVOQWQBSW%&E?OE%&I)%O °n§1%318¥88ﬁ%°%8 atgﬁgostg uent repl acenent
of the di azcogespopdifgsihglelbangk an iodaadizabdémsa plepybgroupmeebd covertaddn ésarer s and

ethers; pri gLy B ‘i‘dé‘é{titoﬁ‘ie’n@ng RE&cé%F%ElH@B%.pQﬂa}cﬁ&&“ary am nes;

doubl e bonds nay be ‘hydrogenated to t rrespondi ng single bond; an iodo
radi cal on &ahslyl group may be converted in to an ester group by carbon
nonoxi de insertion in the presence of a suitable palladium catalyst. 10

(r-ay, aPrEeRes. compouBifdh Brg .t a8 par bl b o) S R 0 0B s ec
of one or mil-h), Gfi) add(If)adah opfionglly bothe sutyead nEoneroramore aithe faldwingler : (i)

converting %oﬁ&?@&ﬂ%@mﬁdefsi%cmfh&: (1) into a different conpound of formula
(1): (ii) converting aconpound of fornmula (1) into the corresa_ggdi ng

accept abl e dhienvsrting pompeyd Rt fermutaddrinto(d diffsrentnomprendof fampadliaceut i cal I y
accept abl e 3@) torRertil %_di%oaﬁd 8f ERRUINindd thef €drRBspchdiny) actépiabld Bt farar ent

conpoungsof or.H%I a (1) iv) preparing a stereochem cal isonmeric formof a
conpounaof Y8 hgr ) or a pharmaceutically acceptable salt or N-oxide
t her eof . (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.
50 e

. 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 R? is a group of formula (b-1) or a radical of formula (a-1) wherein s is

25  other than 0, herein referred to as R® , according to art-known methods, such as stirring

) the intermediate (VI) in an aqueous acid solution in the presence of a reaction inert

solvent, e.g. tetrahydrofuran. An appropriate acid is for instance hydrochloric acid.

ra_ R
, R X R R \\ (CHy), X R
NG O Y X
/¢ N Yo~ o N o

A1) vIh

30
Compounds of formula (I) wherein R? is hydrogen and R® is as defined above, herein
referred to as compounds of formula (I-i), can be prepared starting from intermediates
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-



20 Internediates of formula (VI1), wherein Rd and R are appropriate '
radi cal s or taken together with the carbon to which they are attached, form
an appropriate heterocyclic ring systemas defined in Z, can be prepared by
hydrol ysing intermedi ates of formula (VI), wherein R3 is a group of formula
(b-1) or aradical of fornula (a-1) wherein s is 25 other than 0, herein
referred to as RI , according to art-kngwn nethods, such as stirring the
intermediate (VI) in an aqueous acid solution in the presence of a reaction

i nert  sol veshbrcosl, ghlladi@in-aigtrroodland the lim angd pn appropaiace radicthnt suchas i nst ance

hydr ochl ori cid R4\ (CH N R OHI Nx (~v\ I NO Res
R6 R5 R6 H ci'ty@ﬁo)geﬂrﬁsm%tﬂggrr%%ﬁn %F' rrrul a (1) wherein R2 i s hydrogen

and RO is as defined above, herein referred to as conmpounds of fornula
(I-i), can be lgger\ered starting frominternedi-ates of formula (VI1), by a

sel ective her 0g€; at ion of saigd iptermediate wit Ran a ropr at reduci ng
agent such a 0 B¢ nobl e cat al I n on -18
char coal , paI| | a cdal landThe Tike an approp : duct ant
such as hydrdgén in a suitdbl ¥ s® vent such &<£\et hanol. R ~qn R (n
R ~~/vi ORl & R5 R6 H R H (V1) (1') 5 @npounds of fofimula (1) can

be prepared by hydrol p@i)ng i nternediates of formula (®¥)I1), according to
art-kno nmet hods, by submitting the internmediates of formula (VIII) to
appropri date reagents, such as, tinchloride, acetic acid and hydrochloric
acid, in Compounds of formula (I) can be prepared by hydrolysing intermediates of formula

" (VII), according to art-known methods, by submitting the intermediates of formula
(VIIN) to appropriate reagents, such as, tinchloride, acetic acid and hydrochloric acid, in
the presence of a reaction inert solvent, e.g. tetrahydrofuran.

2
(CHﬂn_-(j[ WCH»II‘@[XNIRI
| ﬂ/ X 0
5 ]

R5 R RS , H

10

(VID o )

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

dichloromethane.
R CHyp)p (CHyp),
W‘ ﬂ“@(T——»‘\Y‘E O I
Rs
(X) )

20  The compounds of formula (I) wherein X is CH herein referred to as compounds of
formula (I-j), may also be obtained by cyclizing an intermediate of formula (X).The
cyclization reaction of intermediates of formula (X) may be conducted according to art-
known cyclizing procedures. Preferably the reaction is carried out in the presence of a
suitable Lewis Acid, e.g. aluminum chloride either neat or in a suitable solvent such as,

25 for example, an aromatic hydrocarbon, e.g. benzene, chlorobenzene, methylbenzene



t he presence of a reaction inert solvent, e.g. tetrahydrofuran. 10 7-~1la R
2 RBCH) n\ ~ ~~ SCR (CHZn Il \ "J7 RB RSW6 RSW6 H . (VH m Conpounds of
formula (1) can be prepared starting from N-oxides of forrmula (IX) by
converting the intermediates of formula (1 X) in the presence of a suitable
reagent such 15 as sodi um carbonate or acetic anhydride and when appropriate
in a solvent such as dichloronethane. 1. k CH4 R RCH)n yR _ RR3 2)n \
R~ RS~~\6 RR6 H (~ m 20 The conpounds of forrmula (1) wherein X is CH herein
referred toamtthcbhgcblahwgsnamefd hydmcanbbrs, €.B. triphloromgthand, $etrabldomitethianeandoy

cycl i zi ng afyl e Bl ad q ah}g{)ﬂ%&mmoxm@mmeilkéeﬁnmué%ﬁm n of

I nt er nedi at es of forrru1 E) conduct ed accordi ng to art- known
cyclizing prejeeiriomevhaty @\faépéltsmmqﬁ%tuqeé@&f?rawy| stwesh 0o 000G and stiftig presence

of a - suit allsg ehifite®th8¢Atel of e Peacidrdm nUM chl oride either neat or in a
sui tabl e_sol véent such as, 25 for exanple, an aromatic hydrocarbon, e.g.

benzene, chlorobenzene met hyl benzene -19- and the, Iike; hal ogenated

hydr ocar bons, ) t ri chI gr onet hane, tetrachl

et her, 1, 44li oxane_an

sol vents at eI evat errpelr at,l_JHe pref
stirring ma hance t he ratlgﬂ—ic"f:ﬁe re%lorks/
| 3\V%O I\ R+ CLQR-t~C6H5 RSV R6 RS 6 H

(5))

The compounds of formula (I), wherein X is N and R? taken together with R® forms
=0, herein referred to as compounds of formula (I-a-1) may be obtained by condensing

10  an appropriate ortho-benzenediamine of formula (XI) with an ester of formula (XII)

_wherein RP is C,.¢alkyl. The condensation of the substituted ortho-diamine of formula
(XI) and the ester of formula (XII) can be carried out in the presence of a carboxylic
acid, e.g. acetic acid and the like, a mineral acid such as, for example hydrochloric acid,
sulfuric acid, or a sulfonic acid such as, for example, methanesulfonic acid,

15 benzenesulfonic acid, 4-methylbenzenesulfonic acid and the like. Somewhat elevated
temperatures may be appropriate to enhance the rate of the reaction and in some cases
the reaction may even be carried out at the reflux temperature of the reaction mixture.
The water which is liberated during the condensation may be removed from the mixture
by azeotropical distillation, distillation and the like methods.

20 .

O e O

D (I el

m—-z

Intermediates of formula (XT) can be prepared by a nitro to amine reduction reaction
starting with an intermediate of formula (XII) in the presence of a metal catalyst such

25 asRaney Nickel and an appropriate reductant such as hydrogen in a suitable solvent
such as methanol.



(X) (1-1) The conmpounds of formula (1), wherein X is N and R2 taken ' )
together with R3 forns =0, herein referred to as conpounds of formula
(I-a-1) may be obtained by condensing 10 an appropriate ortho-benzenedi am ne
of fornmula (XI) with an ester of formula (XIl) wherein Rh is Cl_6alkyl. The
condensation of the substituted ortho-diamne of formula (XI) and the ester
of fornmula (XIl) can be carried out in_?d]e presence of a carboxylic acid,
e.g. acetic acid and the like, a mneral acid such as, for exanple
hydrochloric acidQ sulfuric_aci or .a sul foni cQaci d such _as, NIgr exanpl e,
nmet hanesul folii((S a (CH} -bef B Sél fonic a N tlo)s esul fonic acid
and t he Iike.[k/b what el eyat d¢ t-ETrp'erat'ureﬂs TRy be appregrifate to enhance
the rate of tWeM eaction and™i nNgne cases W Ieaction may ev®R be carried
out at the r@fl urStenperature of the reacti®n nRxture. The water which is

| i berated during the cgagensation may be renoved frorfXDhe mi xture by
azeotropical distillation, distillation and the |ike nethods. 20, (CHAI N112
\' Il RV'ORS RS R(,~~R Wv\jt6 N1110 3 6 H H (XI) (XIl) (t-at)

| nt er nedi at eatethedimesoflifanmuid (XITpeanite ppeparedribyyinolBingiihteonddatesrofne reduction

ti tart | it i ' La (X i Ny th
of " ot al * cOmb Bt ddeSHlnk ) 8t RE A, b sdph il ” Bl OO0 NP
such as Hydr@d¥hinian agueoys acibsadutionlin thetpressugstof ageastiomimpsolver2(2.8.0 * (CH2) |
NCz R4\ " ( CHzgirhyhirdfurhi A @ apisprialéRicid 0 £dR ikdPance& MY dréctildric Acf er medi at es of

formula (XIl11) can be prepared by hydrolysing 1nternmedi ates of fornula
(XIV), according to art-known nethods, such as stirring the internediate 5

(XI'V) in an aqueo@s acid sol utig, n the presepce a reacti i N&) t
sol vent, e.gR e ofufan”. Ap appropria T EH ance
hydr ochl oric[Pci\ . /l]\——-—» I/

/\¢X NH A 5\¢k NH,

XIv) (XI)

10  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.

0

) W——-C—CRI=g-—C6H5 ,
4 . 4
N O T N O I
X N X NH—C—CR'=C—C,
RSV\R6 H Rs/\/\RG 6Hs
XV) X

15
Intermediates of formula (VIIT) wherein R? is hydrogen or hydroxy and when R? is
hydrogen then R? is hydroxy herein referred to as intermediates of formula (VIII-a) can
be prepared by treating an intermediate of formula (XVII), wherein W is halo, with an
organolithium reagent such as, e.g. n-butyllithium in a reaction inert solvent, e.g.

20 tetrahydrofuran, and subsequently reacting said intermediate with an intermediate of
formula (XVIII) wherein Riis hydrogen or a radical as defined in R,



R(CH2\ ~ \ 0o (CH"~NCzp ~~ Its\-\ 6 RS It6 10 Internedi ates of formula
(X) can conveniently be prepared by reacting an aniline of formula (XV)
with a halide of formula(XVl) in the presence of a base such as pyridine in
a suitable solvent such as dichloronmethane. 2 'LCR =C-C6H5 R (CH2) ( XV CHO
\" 3 (fill/ GCHS ~y\ RBNHz '/ \ RI NH-GCCR=HRR6 R5v R6 (XV) (X) 15
Internmediates of formula (VII1) whereinpiR2 is hydrogen or hydroxy and when
R2 is hydrogen then R3 is hydroxy herein referred to as internedi ates of

formula (VI1Y,-a c gn ghe pr pared by treatin aﬁ di Rbr mul a
i organolit O@@%’gﬁt
sorvent’, /g\\ 20 tetra

(XVI1), wheret an e.g.
n-butyllithiu a,e t|o
ng

ert , and
subsequent |y react a| d RSﬁf\irsmedl ate withgaff\jnternediate o ormul a

(XVII1) wherein R' is hydrogen or a radical as defined in R3. -21- 01 Rl a
a (CH)n/ XRWPRi RS g gb (Xvit) own (VI11g@) The present

invention also relates to a compound of formula (VI1), v?,herein nis 0, Xis
CR7 and Re and Rd have the neani ngs as defined below, herein referred to as

5 conpounds '1‘% pﬁe@éﬂﬁﬂ\@nﬁc}ﬂl dsoFlafds tcﬁfjcoﬁ?pound of formula (VII), wherein nis 0, Xis

CR” and R® and R have the meanings as defined below, herein referred to as
5 compounds of formula (VII-a)

(VII-a)

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

Rl, R4, R’ , R6, R’ and aryl are as defined for the compouﬁds of formula (I);

R°®is hydrogen or taken together with R? may form a bivalent radical of formula
15 -(CH2) NR"~(CH,),- (e-1), or
-CH,-NR"(CH,)s- (e-2),
wherein R'® and RS are each independently selected from hydrogen, C;.salkyl,

)
’ —C, galkanediyl—N NH

-—Cwa‘kmdly 0 Cy.¢alkyloxyCisalkyl,
piperidinylCj.galkyl, Cs.1ocycloalkylC; ¢alkyl, aryloxy(hydroxy)C;.salkyl,
20 arylC,.galkyl, or arylC;.¢alkenyl; or

R%is di(C.¢alkyl)aminoC}.salkyl or piperidinylC) galkyl.
A first group of interesting compounds of formula (VII-a) consists of those compounds

25  of formula (VII-a) wherein one or more of the following restrictions apply:
a) R'is Cy.¢alkyl;



| R4\ / \ RZ o (Vll-a) R5 R6 Hthe N-oxide forms, the addition salts
and the stereo-chemcally isoneric forns thereof, 10 wherein R, R4, R5,
R6, R7 and aryl are as defined for the conmpounds of fornmula (1); R is
hydrogen or taken together with Rd may form a bival ent radical of formula
15 - (CH2) 2- NR15- (CH2) 2- (e-1), or -CH2-NR16-(CH2)3- (e-2), wherein R15 and
R16 are each independently sel ected fr%_hydrogen, G -6alkyl, (D NH

- Cl6al kanediyl -N Cly C G . 6al kyl oxyG _6al kyl, piperidinyl G -6al kyl,

C3-1 ocycl oaIbBRIIth(kiﬁéi-b’bachaﬁdég@idynﬁtlwséle@wfﬁhl@@i’d’g\éh,,cl.sé’lﬁylar yl C1 alkyl, or
aryl C2- 6al kenyl ; or Rg=ks di (Cl-6al kyl )am noC _6al kyl or piperidiny]Cl

al kyl . A first group § nteresting conpounds of fornula (VIlI-a) consists of
t hose conpounds 25 o roel @ (VII-a) wherein one or nore-of the follow ng
restrictions apply: a) R,_{s C -6alkyl; -22- b) R15 and R16 are each

i ndependent | y_sel eghfed,f r omohydrogen, Cl-6alkyl, 4 N -Cl-4kanediy}/ O

aryl oxy( hydr oxy) Y 6al ¥<yl , arylCl. 6al kyl, or aryl C2_6al kenyl; c) R4, RS
andR6 ar e eadyloxy{RydroxkGi.4alkyh aty@Cigatkyl, ooanylGsdalkergty or hal o; 5 d) when R5

and R6 are adj b Ll t form a bival ent
radi cal of- % ggrfﬂ#%??g %?)éf'h lt' g{bﬁﬂ&gﬁg@%’e&aﬁfﬂy&ﬁ%ﬁggg %or henyl
subst i t ubed dvwhen Raaed Brarepn adjndeit pogijionsihe e may thkgr togethestforoma bivalent ng

conpounds of f gkl oF férMlula hi2) eP (s hiid Of those 10 conpounds of formula
(VIl-a) wherein one or nore of theJold‘BXYi nig restrictions apply: a) R is
d sal kyl : e) aryl is phenyl or phenyl substituted w1 o of Cy.¢alkyloxy.

0

A second group of interesting compounds of formula (VII-a) consists of those
10 compounds of formula (VII-a) wherein one or more of the following restrictions apply:
a) Rlis Cy_¢alkyl;
b) R®is hydrogen or taken together with R may form a bivalent radical of formula
(e-1); A
¢) R® and R'%are each independently selected from hydrogen or arylC, galkenyl;
15 d)R* R’ and RS are each independently selected from hydrogén;
e) when R’ and R® are on adjacent positions they may taken together form a bivalent
radical of formula (b-2); and -
e) aryl is phenyl substituted with halo or Cy¢alkyloxy.

20 A group of prefetred compounds consists of those compounds of formula (VII-a)
wherein R'is Cy.¢alkyl; when R°® is a radical of formula (a-1) or (a-2) then R!* and R

O

S

are each independently selected from hydrogen, Ci_galkyl, ""Cl-6a1ka“°diy1/ 0 ,
aryloxy(hydroxy)C;.salkyl, arylC,alkyl, or

arylCpsalkenyl; R?, R’ andR® are each independently selected from hydrogen or halo

25 or when R® and R® are on adjacent positions they may taken together form a bivalent

radical of formula (b-2) or (b-4); and aryl is phenyl or phenyl substituted with halo or
Ci-salkyloxy.

A further group of preferred compounds consists of those compounds of formula
30 (VII-a) wherein R'is Cygalkyl; R is hydrogen or taken together with R? may form a
bivalent radical of formula (a-1); R" and R'® are each independently selected from
hydrogen or arylCy.salkenyl; R*, R® and R® are each independently selected from



b) R is hydrogen or taken together with R may form a bival ent radical of
formula (e-1); c) R15 and Rlfiare each i ndependently sel ected from hydrogen
or aryl C2-6al kenyl; 15 d) R4, R5 and R6 are each independently sel ected
from hydrogen; e) when RS and R6 are on adjacent positions they may taken
together forma bivalent radical of fornula (b-2); and e) aryl is phenyl
substituted with halo or C -6al kyl oxy.-220 A group of preferred conpounds

consi sts of those conpounds of .fornula (VIl-a) wherein Rl is Cl alkyl; when

R is a radi &afirogen grovheniRa apdiR1gre op adiacent pesHions they may daken ipgethenfogna each

i ndependent | wiagheabRS dffamuly@r)aed arfis ghahikhbstingdd Gttt kaged yr' A0,

aryl oxy(hydraoxy),C.. bal kyl , aryl @ 6111kyl, or aryl C2-6al kenyl; R4, RS and R6
are each indep&MtEftdhy sel ected from hydrogen or halo 25 or when RS and R6
are on adjacent positions they may taken together form a bival ent radical

of formuka - -4) i o r I St | ed with
hal o or ljc;l.(-%%ﬂ%%’?n% 8@.‘“‘3&‘%@?‘?@; X%ﬁrnggs? %Fﬁ%lrug%eorf ?e pao(r%g%hggg%%lnsi sts of
t hose conpolftikemlogétbenwitheR ormaa bivalpntvpdieat phfornulafe-Diordekyl ; R is
hydrogen or (& akeh SA0RGIET of Fhinthlfe )’arqu{“’fbﬁk‘ﬁl’(’é.%ﬁwa%e 6@&'@@1‘0 of formula

(a-1); R15 and R16 are each mdepeﬁ ently selected from hydrogen or

aryl Cmal kenyydrogen, cande prepared baﬁeace%ﬁcqmﬁabiﬂﬁéﬁwly (el ctheeein Ry m - 23-

Pydr ogen or te}l{éﬁitbg&ﬁal_aﬁdl Rﬁfoﬁ]f@a Bivlaﬂaﬁh'(raaen of mhlhi(olm)sqrt(wz (d@lu bml@b pt og’eéI her
orma Ival gn | ca 13Ul g16(,D- 4} 15y an r IS. n supstitute
wth natl ol of Bimif e B) aifR e RUEERD A Byban Ao AHed G e e
conpounds oforhpounds ef fovhula YTI-avihevidh an inRimedide of foogaa MEEX)wittereilRWV fsor ns a

bi val ent radj ] au 5 ( i N of

or mi o (e 1o soisoiaig QRN Soubich ab o Quplo{ hudly, (o ARRLAIRANGR O 1
prepar ed by OF keagenesfonyloxyaul R d o6R " 1(@8nki bare other than hygeegen; Thepgactipnken

L oge} her wi tin Meﬁ?:fﬂ@ ia abéac&ble—mertl’s)@lgiétﬁ&gc}ﬁs, fop &xalple, %ﬁﬁﬂﬁl cﬁb01§a@c,2) (e.g. a
i val ent, .10 radi ca or - and R15 or R16 (e.g. R15) are

hydr ogetr-{s hgf’%s:jshm?%%@w{e%)r{ﬁg‘l’@gﬁg 'npounds of forrmula (VIl-a-2), with an
internediate of fornmula (OX) wherein Wis an appropriate |eaving group such
as, for exanple, ghloro, brono, nethanesul fonyleXy- or benzenesul f onyl oxy
and R15 or R16 (eNg, R15) are other than hydro The reaction

1
R* R 4 R!
ﬂ\ + WRP —> Rﬂ\\
A N~ Yo
57 | / N N o
L S H R’ V\Rﬁ B
(VII-a-2) ) (VI-a-1)
) Compounds of formula (VII-a) wherein RB or R (e.g. R'S) are

20 aryloxy(hydroxy)C 1-salkyl, herein referred to as compounds of formula (VII-a-3), can
be prepared by reacting a compound of formula (VII-a-2) with an intermediate of
formula (XX) wherein R is an appropriate substituent in the presence of 2-propanol.



can be perforned in a reaction-inert solvent such as, for exanple, sodium -
carbonate, 15 potassium carbonate or triethylamine. HRI5. NN R7 7 Ra
Il / \ R 41 R + WRI1ISRN(1\ O i~~\ NOR R HRSR6 H (VIl-a-2)
(XMX) (VIl-a-1) Conmpounds of formula (VIlI-a) wherein R15 or R16 (e.g. R15)
are 20 aryl oxy(hydroxy)C -5ai kyl, herein referred to as conpounds of fornula
(VIl-a-3), can be prepared by reacting 431 conpound of forrmula (VlIl-a-2) with
an internediate of fornula (XX wherei 'R i s an appropriate substituent in
the presence of 2-propanol. -24 OH Hr ( \ NR 7 7 3&60H + 44 \ | /| \ R
Hgs ~\ ¢ (Ml-a-2) (XX) (Vll'a-3) The present invention ogelqtes to
conpounds of fornmula (1) or formula (VIl-a) as defined 4 ove%@s_& as a
nedi ci ne. 5 The cghppunds of the present invention have PARP i nfNpfting
properties as canl_be v fromthe experinmental part hnunde;. The
present invention 3 t heXpreparati on

of a 1.0 nedrta Ye treqilne one or NDkE ases_aQd Rli sorders
in an ani nal i hedltheriei n, ereil s iﬁ canpgung ou d of
formula (1) ( ¢ g1Tol XR Yz

R’ 6 Y 0

The present invention also relates to compounds of formula (I) or formula (VII-a) as
defined above for use as a medicine.

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

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

10  medicament for the treatment of one or more diseases and disorders in an animal
described herein, wherein said compound is a compound of formula (I)

2
4 X R
£X \~ o
R 6 H

R
15
the N-oxide forms, the addition salts and the stereo-chemically isomeric forms thereof,
wherein '
nis0,1or2;
20
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-;
R'is C;-salkyl or thiophenyl;
25

R? is hydrogen, hydroxy, C,.alkyl, Cs.salkynyl or taken together with R® may form =O;

R%is a radical selected from



Rs R6 H 15 the N-oxide forns, the addition salts and the stereo-chemnically
isoneric forns thereof, wherein nisO,lor2; 20 Xis Nor CR7, wherein R7 is
hydrogen or taken together with R nay forma bivalent radical of fornula
-CH=CHCH=CH; R is Cl.6alkyl or thiophenyl; 25 R2 is hydrogen, hydroxy,
Cl. 6al kyl, C3. 6al kynyl or taken together with R3 may form=0; R3 is a

radi cal selected from-25- -(CH2)8- NRSRO -0-H (a-2), -OR1O (a-3), -S
R11 (a-4), or 5 -C=N (a- ) wherein sis0,1,20r3; R8, RL0 and R' are each

i ndependent |y seHEBRANREOm - CHED. CL. 6al kyl,  hydr oxyCL. 6al kyl ,

Cl. 6al kyl car bonylg ygam no, C _6@] kyl am no, 10 di (d _6al kyl ) am nod _6al kyl, G
al kyl oxycar bonyl , 6al kyl car boriyl ami noC, , 6al kyl ,

pi peri di ny1Cl. 6at am nocar boﬁPﬂ),’ pi peridinyl, piperidinylCl alkyl,

pi peri di ny1Cl. 6aldgi'am nocar bogad), ofC1. 6al kyl oxy, thiophenyl d _6al kyl,
pyrrolyl C sal kyl ,__g&y, IlIC1 6al kyl bperl dinyl, arylcarbonyl C1 al kyl,

aryl car banyl pi peri di nyl C1. 6al kﬁ) hal oi ndozol yl pi peridinyl G $al kyI 15
ary1Cl- 6al kylwHerei®al kyl ) am nod _6al kyl, and RO is hydrogen or C - 6al kyl; or
R3is a grou%i% 1f ropy_la -(CH2)rz (b-l), wher ei n

R%, RY and R!! are each independently selected from ~CHO, C, salkyl,
hydroxyC,.alkyl, Cysalkylcarbonyl, amino, C,.alkylamino,

10 di(C,.salkyl)aminoC,salkyl, Calkyloxycarbonyl, C;¢alkylcarbonylaminoC;.salkyl,
piperidinylC.¢alkylaminocarbonyl, piperidinyl, piperidinylC; salkyl,
piperidinylC,.galkylaminocarbonyl, C;.¢alkyloxy, thiophenylC;.galkyl,
pyrrolylCysalkyl, arylCi.galkylpiperidinyl, arylcarbonylC,.salkyl,
arylcarbonylpiperidinylCj.¢alkyl, haloindozolylpiperidinylC;.salkyl,

15 arylC.¢alkyl(C.¢alkyl)aminoC;.¢alkyl, and
R9 is hydrogen or Cy.¢alkyl;

“orR’ 1s a group of formula
-(CHz)t'Z (b-1),
wherein

20 tis0,1,20r3;

-Z is a heterocyclic ring system selected from

12
HN\__,\>R13 N N

) (c-D (c-2) (c-3) (c-4)

' |
\N — N. N
7'\ A \ / _ )_RIZ N R12
- )

25 ©3) (c-6) ©D 0 ()

jus



20 tis0,1,20r3; -Zis a heterocyclic ring systemselected from ,Riz \'\ ~ ¢
HN N HN R12 HN 1 R12 R13 \ R12 U (c-1) (c-2) (c-3) (c-4) \Nn R12 N Q R12
H 1Hi R12 Y R12 25 (c-5) (c (c 6) (0) p (c-8) 13 O N \ R12 R12\N/ N
~7 R12 H (c-9) (0-10) (c-11) -26- whereittR12 is hydrogen, hal o, Cl6al kyl,
am nocar bonyl, am no, hydroxy, aryl, 1/ NH -d 4al kanediyl-NUJ N

- Cl4al kanedi yK O, Cl~al kyl am nod 4al k%é oxy, Cl-6al kyl oxyC, . 6al kyl,

Cl_6al kyl oxyCl. 6al kyl am no, aryl C . bal di (phenyl C24al kenyl ),

pi peridinyl, whaemiRI? pyydGiogesihklp| C.alkgB ginnmyarbm‘syﬂ layilino, hydroxy, aryl,

C3_l ocycl oal I ryl A _6alkyl, -aryl oxy(hydr @&y C 4al kyl , hal oi ndazol yl,

aryi & -6al kyl, arylC2..al kenyl, aryl Cl. | am no, norpholi no,

Cl - 6al kyl i m daz lkan @y_ | O 4al kyl &mhioNHand R13 is hydrogen,

pi peridinyl or a ei RY and R6 are»@agﬁ i ndependently selected from
hydr ogen, hal o, tr| hal one —t—c'Jamﬁaim‘f hox®, Cl-6al kyl, d -bal kyl oxy,

am no, am noG ..alkyl, di(d 4a|’ | )am no, di (d _6al kyl )am noCl _6al kyl oxy or
d _6al kyl oxyc@r@ﬂ«y}dmimﬁmﬂkyloay ldkalkﬂbmqﬂﬁdkﬂdcl salkyloxyCi.@lkylangnasubst i t uent s

or 15 vinen REC Iy R GIAEBICAIRIYY, iy ﬁ%"‘“‘?‘ﬁ“yd’ BIR onoget hor 1 of
bi val ent 3 Cs.jocycloalkyl, Cs. mcycloa]ky Ci.¢alkyl, aryloxy(hydroxy H;aﬁéyl haloindazolyl,

arylCy.galkyl, arylC;.¢alkenyl, arylC,.¢alkylamino, morpholino, C;salkylimidazolyl,

pyridinylC, galkylamino; and

R is hydrogen, piperidiny! or aryl;

10 R* R®andR®are each indépendently selected from hydrogen, halo, trihalomethyl,
trihalomethoxy, Ci.salkyl, Ci.salkyloxy, amino, aminoC; ¢alkyl, di(C;.¢alkyl)amino,
di(Cy.salkyl)aminoC; ¢alkyloxy or C;_galkyloxycarbonyl, or C;galkyl substituted
with 1, 2 or 3 substituents independently selected from hydroxy, C;.salkyloxy, or
aminoC,.alkyloxy; or

15 when R’ and R® are on adjacent positions they may taken together form a bivalent

radical of formula

-0-CH,-O (d-1),
-O-(CH)»-O- (d-2),
-CH=CH-CH=CH- (d-3), or
20 -NH-C(O)-NR*=CH- (d-4),
wherein R is Ci.¢alkyl;

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

25 The present invention also contemplates the use of compounds of formula (I) in the
preparation of a medicament for the treatment of one or more diseases and disorders in
an animal described herein, wherein the compound is a compound of formula (I-k)

N.-\ Rlz

{x
Nogeog

30



‘radi cal of formula -O CH2-O (d-1), -0-(CH2)2-0- (d-2), -CH=CH CH=CH
(d-3), or 20 -NH-C(O -NR14=CH (d-4), wherein Rl4 is Cl.6alkyl; aryl is
phenyl, phenyl substituted with halo, C 4al kyl or d 4al kyl oxy. 25 The
present invention also contenplates the use of conpounds of forrmula (I) in
the preparation of a nedicanent for the treatnment of one or nore diseases
and disorders. in an ani mal descri bed2ferei n, wherein the conpound-is a
conmpound of formula (I- g Rl12 RL -x (lI-k) Rn/ H 30 -27- the N oxide
forms, the #hedV-oxideformsithe additionisalt ﬂ@oslq;%?heérmlgmommfmmb@mf t her eof ,
wherein n | SyHesein © XIS N R is nmethyl or ethyl; R2 is hydrogen; R3 is a
group of formula (b-1); tisO; 10 -Z is the heterocyclic ring system(c-2)
wherein said heterocyclic ring system-Z is attached to the rest of the
nnlecule Wi thHs@® nitrogen atom R12 is hydrogen or C,.6alkyl; and RL7 is halo
or - 6al kybﬁ ¥ Of when R is ethyl than R17 can be hydrogen. 15 Mre in
partl cul ar Corrpound of formula (I-k) is 6-[(1Him dazol-1-yl)(4-

met hoxyphenyR'jsteethytiof etBylaet hyl - 2( 1H) - qui noxal i none (conmpound No. 128),
3-ethyl= 6y zol -1 -yl pheny] net hyl ) - 2( 1H) - qui noxal i none (conpound No.
127) and 6- R(j;é'ﬁydegE’ﬁ

[ (4- ehI orop%r‘l&q&mmﬂfﬁ%ﬂéﬂq Di-yl net hyl ] - 3- net hyl - 2( 1R) - qui noxal i none

(compound  tjs0;
10  -Zis the heterocyclic ring system (c-2) wherein said heterocyclic ring system -Z is
attached to the rest of the molecule with a nitrogen atom;
... R?is hydrogen or Cy.¢alkyl; and
) ~ R'is halo or Cy¢alkyloxy or when R is ethyl than R can be hydrogen.

15 More in particular the compound of formula (I-k) is 6-[(1H-imidazol-1-yl)(4-
methoxyphenyl)methyl]-3-methyl-2(1 H)-quinoxalinone (compound No. 128) , 3-ethyl-
6-(1H-imidazol-1-ylphenylmethyl)-2(1H)-quinoxalinone (compound No. 127) and 6-

~ [(4-¢hlorophenyl)-1H-imidazol-1-ylmethyl]-3-methyl-2(1 H)-quinoxalinone (compound -
No. 146).

20

The present invention also contemplates the use of compounds of formula (VII-a) in the

preparation of a medicament for the treatment of one or more diseases and disorders in
an animal described herein

25 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

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

30 capacity of cells; can alter the gene expression of senescent cells; can radiosensitize
and/or chemosensitize cells. Generally, inhibition of PARP activity spares the cells
from energy loss, preventing, in the case of neural cells, irreversible depolarization of
the neurons, and thus, provides neuroprotection.

35 For the foregoing reasons, the present invention further relates to a method of
administering a therapeutically effective amount of the above-identified compounds in
an amount sufficient to inhibit PARP activity, to treat or prevent tissue damage
resulting from cell damage or death due to necrosis or apoptosis, to effect a neuronal



No. 146). 20 The present invention also contenplates the use of conpounds of
formula (VIl-a) in the preparation of a nedicanent for the treatnent of one
or nore diseases and disorders in an aninmal described herein 25 The
conpounds of the present invention can treat or prevent tissue damage
resulting fromcell damage or death due to necrosis or apoptosis; can
amel i orate neural or cardiovascul ar tisgsue damage, including that follow ng
focal ischem a, myocardial infarction, and reperfusion injury; can treat
various di SEa%ﬁﬁSy meheamdibyimrmmamle,d tmffecwmﬁrrhmdadupmemaﬁ bgctivity; can

ter the oo TR BraE o ke PORR Bevelinmabd i Btne o e PBRAN eSS or
chenobsensi t |mﬁsr)(;«abdreloglﬁiﬁrniaasoaderg/and|nnllrmtlnetgt‘=neam1V@fdlsPaiﬂF3 tapteventtoy tregtar es t he
cells fromg g&ﬂa9¥tr$1&3t% rtreaf &gaﬁwetn{;&dlmséui‘a‘? dfs@x%gr ?{] tﬂeﬁ%tﬂér c%ﬁ!hhﬁns

irreversi bl e depolari zatl neur ons
neur opr otSectangdier diserders Bﬂchlﬂé ageorelafed Ayysqulas degenerations A@S@edmthprrmneo n further

{ﬁl at gs to ?eﬂ%@.&%ﬂ@d%@éasesaﬂﬂhﬁhﬁﬁ&[' gbit, ﬁﬂhﬂ@{aﬁ&%&&l’efo@is' (%bc?‘éxfi@%ﬂc\gﬁt agzlégt of
e above-i ntirti.e co nt s I Cl en 0o 1 I DI

o KA Ty T A T AN K damege or
deat h due t theadtriiumsd, inflamoaapurp bowelslisotdersdSuch @t calitisand Crahn's-d8asepct i vi ty not

medi ated by ﬂ}%@éa{ ﬁ@h&y(bsttéogrtﬁ“rfu{se&tt ofoSit ¢ (ﬁﬂ?&c ﬁxﬁ}forr\éé&ty g’ﬂﬁggu%gg by  NMDA

toxicity, e danage res om 1 a“and
reper f us]400n neprppathig pain vensl &ymmuaﬂs@hmsseamhndu(smmdmamve di seases;
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conditions i'n imal a
t her ape0i calapsed &Y physidal/imjury or dlscasc state, traumatic brain injury, physical damage to

the spinal cord, stroke associated with brain damage, focal ischemia, global ischemia,

reperfusion injury, demyelinating disease and neurological disorder relating to
neurodegeneration.

25  The present invention also contemplates the use of compounds of formula (I) and the
' compounds of formula (VII-a) for inhibiting PARP activity, for treating, preventing or
inhibiting tissue damage resulting from cell damage or death due to necrosis or
apoptosis, for treating, preventing or inhibiting a neurological disorder in an animal.

30 The term "preventing neurodegeneration” includes the ability to prevent
neurodegeneration in patients newly diagnosed as having a neurodegenerative disease,
or at risk of developing a new degenerative disease and for preventing further
neurodegeneration in patients who are already suffering from or have symptoms of a
neurodegenerative disease.

35
The term "treatment" as used herein covers any treatment of a disease and/or condition
in an animal, particularly a human, and includes: (i) preventing a disease and/or
condition from occurring in a subject which may be predisposed to the disease and/or



15 anount of the above-identified conpounds. In particular,. the present

I nvention relates. to a nethod of treating, preventing or inhibiting a
neur ol ogi cal disorder in an aninmal; which conprises admnistering to said
animal . a therapeutically effective anount of the above-identified conpounds.
The neurol ogical disorder is selected fromthe group consi.sting of
peripheral neuropathy 20 caused by phyg@pcal injury or disease state,
traumatic brain injury, i cal damage tQ the spinal cord, stroke
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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.
The compounds of the present invention can be "anti-cancer agents”, which term also

25 encompasses "anti-tumor cell growth agents" and "anti-neoplastic agents". For

) example, the methods of the invention are useful for treating cancers and

chemosensitizing and/or radiosensitizing tumor cells in cancers such as ACTH-
producing tumors, acute lymphocytic leukemia, acute nonlymphocytic leukemia,
cancer of the adrenal cortex, bladder cancer, brain cancer, breast cancer, cervical

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

35 mesothelioma, multiple myeloma, neuroblastoma, non- Hodgkin's Iymphoma,
osteosarcoma, ovarian cancer, ovary (germ cell) cancer, prostate cancer, pancreatic
cancer, penile cancer, retinoblastoma, skin cancer, soft tissue sarcoma, squamous cell



The term "chenosensitizer", as used herein, is defined as a nol ecul e,
preferably a | ow nolecular weight nolecule, admnistered to animals in
therapeutically effective 15 anobunts to increase the sensitivity of cells to
chenot herapy and/or pronote the treatnent of diseases which are treatable
wi t h chenot herapeutics. D seases which are treatable with chenotherapy

i nclude neopl astic diseases, benign andymalignant tnmors: and cancerous
cells. Chenot herapy treatnent of other "di seases not listed herein are al so

conth e (rjrpl a]E edaréinoinl€ siRsIEfncéregithiaptanceOthiied cadu0 Hoshoblas@ mopiatineNs and
met hods of th

resent ention seful .for treating or
preventi ng Pegggéanﬁﬁrrrﬁﬁémi%%?rt ?aﬁger?) f@%\ i“iﬁa angé&a%ﬂ ‘Hamage due to
necrosi s or apoptosis. The conpounds of the present invention can be
"anti-cance e . &1 f&&kﬁﬂ 7R ¢ e Lol el |
growt h ag eﬁ& H%%Om tl d?\gfop stic a%‘(‘ants%sgg&asagx%dm@%‘hﬁ H}?&/ ods of
the inve tloeheméma@é@rm for treating cancers and chem)sen5|t|2| ng and/ or
radi osensitizing tunmor cells in cancers such as ACTH producing tunors,
acute lynphgocytic | eukem a, acute nonly hoc i.c | eukem a, cancer of the
adr enal cor&éﬁ‘°3“-l5‘F1§a"d%Fmtlfﬁ?l‘ﬁ%T’° Inggpage ﬂ’eégﬁs&‘é‘f‘ %P%’E"“ﬁﬁﬁ@é‘? thed@¥iGi cal 30
cancer, chr effedts bfioHibiag yddiatioh.Sekerali mccha:’(ismmfo@ theurdde®f itibnlofukem a,

col orect al Js| do rial ecancer,
esophageal gﬂrqosgwitlzﬁ%%a%@e%gg?%eﬁg in tﬁe]\’]ﬁfﬂ atrdienf: ﬁl@ﬂ'ﬁg@ﬂ’o’“ﬁ& ﬁy cel | 1euken a,
head &nd€k caxhwemsmzetsdgl@ 2 mmomﬁw@lmpommapxbsm@esmm digdidmey cancer,

l'iver cancegompaiidds)GRifiing oX doran%mveuo&hamhﬂe m&r&hdchve Jghtsgjﬂaal
Si on, | anoma, . 35 _nesot hel i om,

| eff I I
Pl 1 ooy SVRRRR: My GRS (g RiIREaie] RRBISS) S8 Bosar com.
ovari an canaerdlogs@f DNA Hases and pedferpntiniin drcorpopate itathe M6B¢mc¢raamm i C
cancer, PeniGer§ QRS t Gl AORIAREAMLadi O SRAGE e RS hab SR, B! COT®,
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can be used_as I'osensitizer!” and/o chenpsensitizer"
Radi osensi t MDY SNEELGETH: PROGPCOls cgently emp ysr@ﬂgfepﬁ%rw&onwﬁmm cells to
the toxic eddieiohsf RfraysOfMampley of fhyadcti cated adiossn3itizere dlehide b afeGiot t he node of

action of  iReARS TR ibiGihg RSB mMARGSHE debiiethIfidohicBlatd,ur © 1 ne! udi no:
20  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.
Photodynamic therapy (PDT) of cancers employs visible light as the radiation activator

25  of the sensitizing agent. Examples of photodynamic radiosensitizers include the
following, but are not limited to: hematoporphyrin derivatives, Photofrin,
benzoporphyrin derivatives, tin etioporphyrin, pheoborbide-a, bacteriochlorophyll-a,
naphthalocyanines, phthalocyanines, zinc phthalocyanine, and therapeutically effective
analogs and derivatives of the same.

30 Radiosensitizers may be administered in conjunction with a therapeutically effective
amount of one or more other compounds, including but not limited to: compounds
which promote the incorporation of radiosensitizers to the target cells; compounds
which control the flow of therapeutics, nutrients, and/or oxygen to the target cells;
chemotherapeutic agents which act on the tumor with or without additional radiation;

35 or other therapeutically effective compounds for treating cancer or other disease.
Examples of additional therapeutic agents that may be used in conjunction with
radiosensitizers include, but are not limited to: 5-fluorouracil, lencovorin, 5' -amino-
5'deoxythymidine, oxygen, carbogen, red cell transfusions, perfluorocarbons (e.g.,



'10 radiosensitizers (e.g., 2- nitroimnmdazole conpounds, and benzotri azi ne

di oxi de conpounds) m m cking oxygen or alternatively behave |ike

bi oreductive agents under hypoxia; non-hypoxic cell radiosensitizers (e.g.,
hal ogenat ed pyri m di nes) can be anal ogs of DNA bases and preferentially

I ncorporate -into the DNA of cancer cells and thereby pronote the

radi ati on-i nduced breaki ng of DNA nol eddles and/ or prevent the 15 nornal DNA
repai r nmechani sns; and various_ot chani sns_qQf action have

e pot ent i ﬂ% rrg
been hypot hd81osald0fldd), 2P BS B Wil2¢ calcwm chanpgl blgckers. peptoxpiyllesease. Many
cancer tr eatdﬁﬁﬁg?&ﬁsﬁ@@fn@om rlgdfalaylne,ranuwsmﬁmﬁple%ﬁ dhéﬁbﬂletapclﬁiém unction

th di at t t t
ol ude butsegia ey B ied mEpna Rt it ey B firalag gt ned ' ©
ni soni dazol ep: aldamydiichmptotreciiacadioplatit Cisplatdatacrabiein, dd)cataxdazol e,

ni nor azol [ %Em ti nam de,

5- brormdéjgxydl%{) %lgl H&F@E@%@ﬂ'%g% eogﬁﬁ?ﬂgﬁgn% arcgfﬁa% éoxycytldl ne,
f | uor odeoxy uepaiicas apgtherpeutipally effagtivesan: 0@’6%‘}5‘@@"@\’3&?! he samee.apeut i cal | y
effective anal ogs and derivatives of the sanme. Photodynam c therapy (PDT) of
cancers enpl Qys visible |ight as, the radi.atioon actiyvator t he

sensi ti zi ng G§EREensiHzersmay eBﬁ‘“"ﬁﬁ?ﬁS‘d? ﬁ%fH’i“}?t‘P’é&’th%]PEi‘RCPQ Y e&%‘fﬂ"&'de t he

fol | ow ng, tmiouﬁnroff onebr moreiotied cémpouhdsyaiclmding boynot hintdeed ito: @binpends Phot of r i n,

benzopor Rﬂy e HnXéttﬁe ﬁéo?éﬂﬁgqneéf cR&RJsttHe o H‘P%%@arcgilg %or?ngmﬁlds

bacteri | or op ocyani nes, ni-ngs
pht hal ocyaniwhich cmnttolttheﬂa‘p@ﬁthe@a«mngs afifrients, amd/or aweogstham;gmclils/at i ves of

the same. 3Qy Eﬁ&h@ﬁﬁ‘éﬁﬁbfag&% whittPact %%%&'&B&%ﬁﬁeﬂa ufiBd] e with a
therapeutlcal eff?ctlve anmount of one or nore r compounds, i ncl udi ng

but ' not | i miSoBRoMgs fordfeating cfacer Ghother d&eeﬁ%?w% Rl therapputicel

rﬁdl osensi t i ageitsthamay ke dsed Qﬁdonjhﬂd:ti(ﬁ w1ﬂmhipmusfbﬂ§mze\t\bin6hd€®lﬁtir6hott he flow of
t her apeu

tr| en and/ o en to
chenot heﬁaleH{n %g‘é‘ﬁ@’am %4?% rélsetfdfrlﬁpltt %ﬁ& %tﬁcrvﬁa"?lmt&?a@%ct i onal
radi ati on; %enjssmhlaeclsplhtmai}d@lﬂonwaml y effective conpounds for treating
cancer or other disease. Exarrpl es of additional therapeutic agents that nmay
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To prepare the pharmaceutical compositions of this invention, an effective amount of a

25  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

30  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
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,

35  pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other
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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 0.001 mg/kg to 100 mg/kg body weight, and in particular from 0.005 mg/kg to 10

25 mg/kgbody weight. It may be appropriate to administer the required dose as two, three,
four or more sub-doses at appropriate intervals throughout the day. Said sub-doses
may be formulated as unit dosage forms, for example, containing 0.05 to 500 mg, and
in particular 0.1 mg to 200 mg of active ingredient per unit dosage form.

30 The following examples illustrate the present invention.

Experimental part
Hereinafter, “Bul.i” is defines as butyl-lithium, “MeOH” is defined as methanol,

“DIPE” is defined as diisopropyl ether, “DME” is defined as N, N-dimethylformamide,

35 “DCM” is defined as dichloromethane, “DMSO” is defined as dimethylsulfoxide,
“BtOAc” is defined as ethyl acetate , “THF” is defined as tetrahydrofuran, “MEK” is
defined as methyl ethyl keton.



ingredients, to aid solubility for exanple, may be included. Injectable
solutions, for exanple, nay be prepared in which the carrier conprises
saline solution, glucose solution or a m xture of saline and gl ucose
solution. Injectable suspensions nmay al so be prepared in which case
appropriate liquid carriers, suspending agents and the |like may 5 be

enpl oyed. In the conpositions suitable38or percutaneous adm nistration, the
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mg to 200 ng of active ingredient per Ir osage form 30 The fol |l owi ng
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) T
A solution of intermediate 2 (0.142 mol) in DCM (200ml) was added dropwise to a
solution of 3-chloro- benzenecarboperoxoic acid (0.283 mol) in DCM at room
temperature and the mixture was stirred for 12h. The mixture was poured into water,
basified with potassium carbonate and extracted with DCM. The organic layer was

20  dried (MgSQs), filtered off and evaporated till dryness, yielding 32.68g (87%) of

intermediate 3.

Tosyl chloride (0.145 mol) was added portionwise to a mixture of intermediate 3 (0.121
mol) in DCM (300ml) and potassium carbonate 10% (665ml) and the mixture was



defined as methyl ethyl keton. -33- A Preparation of the internediate’ '
conpounds Exanple Al A) Pr@aration of intgrnmediate 1. OH x x A solution
of brono-benzene (0.316 nol) in diethyl ether was added dropwi se to a
solution of My turnings (0.316 nol) in diethyl ether at roomtenperature and
the 5 m xture was stirred for 1 h30m n. The m xture was cooled to 0C

3-net hyl - 6- qui nol i necar boxal dehyde (0.¢63 nol) in THE (200nm) was added
dropwi se and the mxture was stirred for 2h. The m xture was poured into a
saturated agufedifor 1mmaimwmuwa1edewmadedalnemmuxewaﬁﬁuéxedimagm DCM The

The resi dus crIs8 Bag Eiaglea vaBXA The drgheft ilerSlds oBE R Alcinont e ° Y oG
wi t hout f ur telveporgied till duyaessdhhe 1‘9&@6(1361@3395\{@2’911(1&{19@ cohofin ctubmatngdphiy e 1. bi
Preparation of, éllﬂ:tageﬂ:éﬂfeﬁ’tt %@Mﬂ@é@ﬁ@BlgWﬂ%rpW%ﬁsew%? c&fec%ﬁfg was added

portionwi se to | nt er nedi at e 300nt) and
triethanél amvat@ratqad Jhoresisue (h882) wps §W3télﬂlﬁ@jrfr‘€15r2ﬂ9r0mmnq, wisldingct-6f% was
stirred for (8% of'l'lh@nﬁédgtynqnm Iﬁdlﬁttzm@;elcthrough celite 15 and evaporat ed
till dryness g% & %&m&% internedia{e 2. clPreparation of

i nt er medi at €28 PﬂaE% W 4 terrredlatez .142 nol) in DCM (200nl) was
added dropwi se to a solution of 3-chloro- bepzenhecar boperoxoic acid (0.283
nmol) in DCM at room tenperature and t u was stirred for 12h. The
m xture was poured into water, basifi N pot assi um car bonat e and
extracted wwth DCM The organic |ayer was 20 dried (MS™), filtered off and
evapor at ed tA mixtgge phintermedipte 4dP /37 mpl)@ad MNmethyl-formaride €. $omph infogmic

41. Pr eppar atgeiaa sihl) wak a{rfeacbhah&tém1bb°@@vhsmmh@iﬂ1ﬁﬁ:e(@as%ééemrbofﬂas added

ortionwi se to a m xture .of .int di 121
P temperature, poured mto ice water as11%d w1al ;gotassmm carbonate 10% and

10  extracted with EtOAc. The organic layer was dried (MgSO,), filtered off and
evaporated. The residue was crystallized from diethyl ether. A part (3g) of the residue
(7g) was recrystallized from DCM/diethyl ether, yielding 2.15g of intermediate 5,
melting point 189.8°C.

15 Example A2

.............. c /

1) N O

nBuli 1.6M in hexane (0.0382 mol) was added dropwise at —-60°C under N, flow to a
mixture of 6-bromo-3-ethyl-2-methoxy- quinoline (0.03 mol) in THF (50ml). The
mixture was stirred at —60°C for 1 hour. A solution of 2,3-dihydro-1,4-benzodioxin-6-
carboxaldehyde (0.0361 mol) in THF (50ml) was added dropwise. The mixture was

20  stirred at —60°C for 2 hours, then at —40°C for 1 hour, poured out into water and
ammonium hydroxide and extracted with DCM. The organic layer was separated, dried
(MgSO0,), filtered and the solvent was evaporated. The product was used without
further purification, yielding 10.56g of intermediate 6.

b) Preparation of intermediate 7 EQD/((II\

A mixture of intermediate 6 (0.0398 mol) in hydrochloric acid 3N (100ml) and THF

25  (20ml) was stirred at 60°C for 12 hours, then poured out into ice water and ammonium
hydroxide and extracted with DCM. The organic layer was separated, dried (MgSOs,),
filtered and the solvent was evaporated. The residue was taken up in 2-propanone and
DIPE, filtered off and dried, yielding 6.2g (47%) of intermediate 7, melting point
232°C.




.mol) “in DCM (300mL) and potassi um carbonate 10% (665nml) and the m xture was
-34- stirred for 1h30m n. DCM and water were added, the m xture was filtered
through celite and extracted with DCM The organic |ayer was dried (MgSO),
filtered off and evaporated till dryness. The residue (36.43g) was purified
by col um chromat ography over silica gel (eluent : DCM MeOH 98/2). The pure
fractions were collected and 5 evaporaggd. The residue (4.09g) was
crystallized from 2-propanone, yielding 1.67g (5% of internediate 4,
melting point 264.6C. el Preparation of internediate,5 p A mxture of

i nt er medi at%élmlg 937 nol) and N-nethyl-formamde (1.85 nol) in formc acid
(15m) was and heated at 160C for 48h., The m xture was cooled to
room t enpesdfrepasationof intetmedigie 8 ce watre asifiad with potassium carbonate
10% and 10 extracted with Et QAc. The org @ was dried (MgSOH4),
filtered off and evaporated. The resi as crystallized fromdiethyl
ether. A pahBulli3gM@d. llbzhﬁolf) &ak Bdded dfopdise\abs78°€as X séladidr aescbrt)mem DCM di et hyl

et her, vyiel L nt di at e l.§i Oj Nt 15 Examlp a
el o onat PRl afpl ik GO BB F ot B Gk 8 e ) s
added dr Hpwitireedait —780Gouhbiar. Alzolﬁﬂimftl\bmaﬂmiyeﬁlunﬂhyif benzamide (0.085 mol)

6- bromo- 3- e Wi fs| AR aedibBRgS B 76% etk wagzgﬁea Baysdhe mxture

was stirred at sol uti on benzodi oxi n- 6-

car boxal deh9cféfqr@Hé@6&n dyrrplysed mﬂEWe'so exmecawuwt ®Fhe SEaneheyeRi xt ur e
was 20 stir Wse%hrateﬁ%eﬁQMg@OWﬂft&ed taﬁ@ﬂxe@blverﬁ%s &4 ﬂaté@lmFﬁe refi@é ed out into
wat er and ammmﬁj [0)34 C?le and ex tract 3 e organi c | ayer was
separ at ed, &2 BY CEP §@£\5nn fqmatoerap ¥ﬁ&ertsﬁ’§a§6ll( ¥ %(se Whhpor ated. The

pr o«céiuct 10as cydahaxaue(BIOAL 93ﬂb;f£ﬂ1hpme|dmm¢nsme arlectyd atddhesplidit 9@g of

i nt er nedi at m xture of

i nt er nedi at gvago??d g’é ook I ;4 %% :ﬁﬁy %agﬁ r| c aﬁ%ﬁ% %’(5’,{\5{% ®and THE 25
(20rml) was PFEFipHaE v ﬁtserei Ptf@nqqni%nﬁ@ngtm (A%} efdntsrrrediate 8, melingat er and

anmoni um h gihpgw(Je and extracted with DCM The organic | ayer was separat ed,
dried (MyS filt req angJ %Jbe sol vent was ewaporated. The residue was

taken up in- iPTSP ............

A mixture of intermediate 8 (0.169 mol) in hydrochloric acid 3N (250ml) was stirred
15  and refluxed for 12h. The mixture was cooled to room temperature and filtered off. The
precipitate was washed with water, then with 2-propanone and then with diethyl ether.
The product was used without further purification, yielding 26g (55%) of intermediate
- 9.
c) Preparation of intermediate 10

Sodium hydroborate (0.018 mol) was added portionwise at 0°C under N to a solution

20 of intermediate 9 (0.018 mol) in MeOH (100ml), the mixture was stirred at 5°C for 1h
and then at room temperature for 1h. The mixture was poured into ice water and
filtered off. The precipitate was washed with 2-propanone and diethyl ether and it was
recrystallized from 2-propanone/MeOH, yielding 2.6g (52%) of intermediate 10,
melting point 235.7°C.



DIPE, filtered off and dried, yielding 6.2g (47% of internediate 7, nelting
point 232C. -35- Exanple A3 a) Preparation of internediate 8 G nBuLi 1.6M
(0.102 nol) was added dropwi se at -78C to a solution of 6-bronp-2-

chl oro-3-ethyl- quinoline (0.085 nol) in THE (200ml) under N2 flow. The

m xture was 5 stirred at -78C for 1 hour. A solution of N-nethoxy-N nethyl -
benzam de (0.085 nol) in THE (50m) wag, added dropw se at -78C. The m xture
was stirred from-78Cto OC for 2H30 nin, hydrolysed with water and
extracted wghndgld®¢. The organic |layer was separated, dried (MpSH4),

filtered, an he sol vent. was _evaporated. The~esidue was purified by

col um chronﬂt‘%@?@é oﬁwigpngigﬁeéi gel (15-35 (eluent: 10 cycl ohexane/ Et. CAc
93/ 7). The pure fractions were collected _and tlhe sol vent was evapor at ed.
The residue (7.5g, 30% was crystallizef @ =propanone. The precipitate
was filtered off and dried, yielding 7. T8 28% of internediate 8, nelting
poi nt 94C. - o1 ' ' h. e MEOH i kate 8
(0.169 nol )%ﬁ‘?ﬂ‘?ﬁ?gﬁ?‘y%ﬁs@?‘?%@ %%ng iﬁd mseffsti rrgg'wg@éﬁqgﬁl uxed for
12h. The m »&QrGlagmiaitisymetubiotiende (G0t Bol DMSQ @Pabof 1. The

preci pi tat e MREMEEEE 0.06 hdl)Waisetded a0 6TC Mid the Hixtire AL Siiveedait §°¢ Rienhwi t h

di et hyl her,. .T duct., d wi.th furt ifi ion, vyieldi
26q (559 of MeqpiafieHpeciired i Bes Sk g cxGittod il kY. e oreni el g 1 ©' "
Sodi um hydr obasshet witl{ Ohpdr8clonid jcid\AN seldtienandevapovated tledyhesd ThereddueN2 t 0 a

| uti 20, 9f i . | . 1 ' . : he m xt
S0 LN 2SRRI ko BN e 11

stirred at 5 ) \ e room ie nmixture was
pour ed i nt o P)&eepamtien obiatermediptedled of f. Thelpgeci pitate was washed with
2-propanone and diethyl ether and it was reciystallized .from

2- propanone/ MeOH, yielding 2.6g (52% late 10," nelting point
235.7C. -36-

!

A solution of 3-chloro-benzenecarboperoxoic acid (0.048 mol) in DCM was added at
0°C to a solution of intermediate 11 (0.024 mol) in DCM and the mixture was stirred at

10  room temperature for 12h. The mixture was washed with potassium carbonate 10% and
extracted with DCM. The organic layer was dried (MgSO,), filtered off and evaporated,
yielding 6.28g (94%) of intermediate 12.

Example A5

15 A solution of intermediate 1 (0.08 mol) in DCM (300ml) was cooled till 0°C. Thionyl
chloride (0.4 mol) was added dropwise and the mixture was stirred at room temperature
for 12h. The mixture was poured into ice water, basified with ammonium hydroxide
and extracted with DCM. The organic layer was dried (MgSOy), filtered off and
evaporated till dryness. The product was used without further purification, yielding

20  21.5g of intermediate 13.

b) Preparation of intermediate 14 \Cj@?
N
]
N NJ

A mixture of intermediate 13 (0.08 mol), 1-H-1,2,4-triazole (0.24 mol) and potassium
carbonate (0.24 mol) in acetonitrile (200ml) was stitred and heated at 80°C for 48h.
The mixture was poured into water and extracted with DCM. The organic layer was



Exanple A4 g) Preparation of inteiedigte,|ll. 2-nethyl-2-propanol, potassium
salt (0.21 nol) and then MeCH (10.5nl) were added at OC to a solution of
tosyl met hyl isocyanide (0.085 nol) in DVBSO (300m). Internediate 2 (0.06
nol) was added at 5C and the m xture was stirred at 5C for I h. 5 The m xture
was poured into ice water and extracted with DCM The organic | ayer was

washed with a hydrocloric acid 3N sol uB‘Von and evapor at ed ti |1 dryness. The
residue was recrystal]i zgd fromdieth ther, yieldin E 39 (409 of
i nt er medi at eriedMgsO:biUpEr atfiaA eyrpo ! e8¢l e gesidue 423,238) Was

3- chl or o- be pasMAGYcORERI R0 EhY o€t 112 geDledueht’ DEMIMECHSIBe ARt 0C to a

10 room tend arp%aa%ﬂ%‘é“f«v%%ee@ ecwé4 ”“'%s?%vwﬁ“%ﬂﬁ%@am SREURIMT car bonat ¢
10% and ext chht@nmpﬁlmdfmdSor gani c | ay as dried (MgSO™4), filtered

of f and evaﬁa'r"ét"é'a """"" y i el dlur.fémgm289 (9499 of Ynternediate 12. Exanple A5 gZ
/ oA i nternmediate 1(0.08 nol) in

Prgparation of inte~gdiat@ 13, 15 A 3¢
DCM (300mL) was cooled till OC.  Thionyls < (0.4 nol) was added

dropwi se and the m xt ure was stirred at ;r om tenperature for 12h The

m xture was red into ice basi fj wi th anmmoni um h dro and
extract ed vat P % ?‘fﬁﬂﬁﬁ@e‘ﬁ‘%‘@&%ﬁtﬁ g‘?lf’@obe(‘ w?ope;qx . off and
evapor at 8d 10.086 niclslymdBGM (T50emlp wasl stirted\asoonstenipevatubeofiot lim%hﬁnxrpmrww cati on,
yi el ding 20 Ol te 14 N A
m xture of lp&gr eé%éo%%%fgﬁ%@? g’b &Mﬁ}m&%yﬁ %ﬂgéﬁd% Il azgglk“gﬁ]? l?e and
pot assi um  ©rgapie verwasaired (MEPP.) filteredofd and evaperated it drynessa %Plioﬂwéd and

heated at 8Qasfien wiBbut furfkes piliifidatibs, yi¥MEn ﬁﬂnﬂeﬁﬁ&dﬁ@l?r and extracted with
DCM  The organic l.ayer was 37 ~dri‘ed ( filtered off and evaporated
till dryness. The residue (25.22g) was pur|f| ed by col um chr omat ogr aphy
over silica gel (eluent : DCM MeOH 97/3). The pure fractions were collected
and evapOr aBzemplgiAél di ng 14.3g (60% of internediate 14. c¢) Preparation of

i nt er nedi at (a) Pl%g’al;g.lon of intermediate 16

A mixture of intermediate 4 (0.076 mol) in formamide (300m!) and formic acid

(100ml) was stirred at 160°C for a weekend and poured out into ice water. The

precipitate was filtered, rinced with water then with diethyl ether and dried. The residue

was crystallized from DCM/MeOH. The precipitate was filtered off and dried, yielding
15 14.5g (65%) of intermediate 16, melting point >260°C.

b) Preparation of intermediate 17 and [O O

B L |
) Og " OE "

HCL(1:1)
intermediate 17 apd  intermediate 18

A mixture of intermediate 16 (0.044 mol) in hydrochloric acid 6N (290ml) was stirred
at 100°C for 4 hours and 30 minutes, then brought to room temperature. The precipitate
was filtered, washed with water, then with diethyl ether and dried, yieldingl13.5g
(100%) of intermediate 18 as a monohydrochloride salt, melting point >260°C. Part of

20  this fraction (11.8g) was basified with sodium hydroxide and extracted with DCM. The
organic layer was separated, dried (MgSOa), filtered and the solvent was evaporated.
yielding 9.95g of intermediate 17.



A solution of internmediate 14 (0.043 nol) and 3-chl oro- benzenecar boper 6xoi c:
acid 5 (0.086 nol) in DCM (150m ) was stirred at roomtenperature for 12h.
The m xture was poured into water, basified with amoni um hydr oxi de and
extracted with ACM The organic |layer was dried (MgSO™), filtered off and

evaporated till dryness. The product was used without further purification,
yielding 14g of internmediate 15. 10 Exagple A6 E ~. a,Pre
aiationo_,internmediatel . A mxture of internediate 4 (0.076 nol) in

f or mam de (%&Eﬁg}eﬁﬂd formc acid (100m) was stirred at 160C for a weekend

and poured to i.ce wa The "precipit was filtered, rinced with
wat er then %{Wf“& %*Qh@:elgnd*drl ed. The idue was crystallized from
DCM MeOH. The preC|p|tate was filtered off an

dried, yielding 15 14.5¢g
(65% of internediate 16, nelting point p® Preparation of
internediate 17 and 18 OX NH, NH2 HCg

internediate 17 and
internmediate 18 A m xture of internedi at5 16 (0.044 nol) in hydrochloric
aci d 6N (290 mixtweesofdt §-carbenylbis-1Handlaele (M0T9duma]) iniHIB( 0finhwasstirreden

brought to r&?@ﬁgﬁgﬁﬁaﬁw&lsmﬁ Apfr&&me'omkémem% 1%@6%5%? n@ghﬁd W th
water, then w et her and dri ed, yle

i nt er medi at el meaéa‘m\;ﬁé & JhR Mk tnrgavas stifred %é?qmﬁgn 249888, Part  of 20
this fragti OIhe(plrddlﬁGV)vaS/\ﬁSdbﬁBmftlﬂﬁdley\pﬁrﬁio‘é@&i sl dined?. P 109%91611 extracted with
DCM The @nl Iaigr was separated, dried (MgSO™4), filtered and the

sol vent was %{ yielding 9.95g of internediate 17. -38- Exanple A7
Preparati on of |nt mwiiate 19 to ONHA mxture of

1,1 -carbonyl bis-1Himdazole (0.0794 nol) in THE (100nml) was stirred at
roomterrperaggﬁlé‘g 15 min. A mxture of internmediate 18 (0.0265 nol) in
THE

0PN
H

A mixture of intermediate 12 (0.022 mol) and tosyl chloride (0.033 mol) in potassium
10  carbonate 10% (100ml) and DCM (100ml) was stirred at room temperature for 1h. The
' mixture was extracted with DCM. The organic layer was dried (MgSOy), filtered off
and evaporated. The residue was recrystallized from diethyl ether, yielding 5g (84%) of
intermediate 20, meltmg pomt 227.5°C.

NH,

0~ N
H

Intermediate 20 (0.015 mol) in MeOH/NH; 7N (100ml) was hydrogenated with Raney
15  Nickel (4g) as a catalyst at room temperature over a 6h period under a 3 bar pressure
and the flask was flushed with N,. After uptake of H; (2eq), the catalyst was filtered off
and the filtrate was evaporated. The residue was purified by column chromatography
over silica gel (eluent : DCM/MeOH/NH,;OH 90/10/0.1). The pure fractions were
collected and evaporated, yielding 3g (73%) of intermediate 21.
20

Exam ple A9



(100 ) was added slowly. The m xture was stirred at roomtenperature for 2
hours. 5 The product was used w thout further purification, yielding 7.7g
(1009 of internmediate 19. Exanple A8 a) Preparatign of ntermediate 20 O N
H A mixture of internediate 12 (0.022 nol) and tosyl chloride (0.033 nol) in
potassium 10 carbonate 10% (100nl) and DCM (100m ) was stirred at room
tenperature for Ih. The mxture was edbracted with DCM . The organic | ayer
was dried (MSO4), filtered off and evaporated. The residue was
recrystal | i 2ediumiydrodpeiedi15ptlyas agdded parionvise 3t 874G4mdsr N2 it BiXHGIcht e 20,
?8' })Ilgg p|0i) Hterddia@ (OWJW%EEOI)?H()OZ(@D |H (F00ni) dngﬂemlﬁmlﬁlg.erh%hﬁiﬁtgd Wiser ngdil\latﬁ I20
: mol) in ni Was rrogenat ed. wi t aney. . i cke
(4g) as a cﬁtfréqc\%%%\g;‘ag&ﬂq E@ﬂﬁ%‘?g‘%‘ﬁ?‘@%{}éf f%g@hfé%ﬂxé‘ge ﬁvﬁﬁg?urgd gl% ar
pressur e anitetanéefttaateld withsDEMLTheargmii¢ layéivasAfied (MpS0 pkfiltendd dfParid2eq) , t he
catal yst s wa ' r f 10 fot . esi due was
par 11 o’ by PR %ﬂ)ﬂ%é%%)g‘??%f&%ﬁeé%%?f%????ﬁﬁ'ﬁsg%?@g%@%%oﬁﬁoﬂ%w NEOH NHICH
90/ 10/ 0. 1).emn@nsw,wmng&@femmmwmmmwmz AKer at ed, yiel ding 3g

(73% of ingyp@ghﬁgneofgﬂtem?eqia@mpl e A9 ai. aration of internediate 22 H
N H -39- Soditim hydroborate (0.15 nol) was adgled portionwi se at 5C under N2
to a mxture of internediate 4 (0.07 PN ClI\/leC]—|(500rril) and THE (500m ).
The m xture was stirred at 5C for |h en at roomtenperature for |h.

The mi xture was poured into ice and ExtffaCted with DCM The organi c | ayer

was dried ( fi ~pA part. ) he residue
(36. 82g, 92% 15 sc,hll'oéf(‘:i F sﬁ {nﬁa??’vlgiz;edg @@grgﬁ]wg}é g‘?ﬁéﬂ%ﬁgt"ﬁéﬂr‘“e ﬁgla%%,(o‘?/?%% di ng 2g of
i nt er medi at &odn DM (2 b@;iOF@. When theaddition was complete, the mixture was stirred

) at room temperature for 12h. The mixture was evaporated in vacuo and the product was :

10  used without further purification, yielding 4.6g (100%) of intermediate 23.

Example A10

A mixture of intermediate 4 (0.076 mol) in phosphoryl chloride (60ml) was stirred at
60°C for 5h. The mixture was evaporated till dryness, the residue was taken up in ice,

15  basified with NaHCO; and extracted with EtOAc. The organic layer was dried
(MgSOy), filtered off and evaporated. The product was used without further
purification, yielding 18g (86%) of intermediate 24.

Sodium methylate (0.16 mol) was added to a solution of intermediate 24 (0.035 mol) in
MeOH (100ml) and the mixture was stirred and refluxed for 5h. The mixture was

20  cooled to room temperature, poured into ice water and extracted with EtOAc. The
organic layer was dried (MgSQy), filtered off and evaporated. The residue was
crystallized from diethyl ether, yielding 7g (72%) of intermediate 25.
c) Preparation of intermediate 26




b) Preparationof intermediate 23 cr O N H Thionyl chloride (10n) was added
dropwi se to a solution of internediate 22 (0.0162 nol) in DCM (200m ) at

0C. When the addition was conplete, the m xture was stirred at room
tenperature for 12h. The m xture was evaporated in vacuo and the product was
10 used without further purification, yielding 4.6g (100% of internediate
23. Exanple AlO al reEaration of internpdiate 24 o CI N A m xture of
internediate 4 (0.076 nol) in phosphoryl” chloride (60m) was stirred at 60C

for Sh. The d@&ﬁgb.%%ﬁ%@%&ﬁ%ﬁuﬂi Al 70T RRBEN, 1B 16 £8o1G66h oas taken up in
ice, 15 basifjed w.th

) H nd .ext.ra dwth EtQAc. The .organic |ayer
was dried ( )}waqagﬁ%m%“é@@%@)&?“ﬂm%waﬂﬂw%§ Sed wit hout
f ]lc,lr ther p 3 rfof 30:mt2ni. Gglo(rjc)tﬁahyli- siﬁmé 00539 atdl) weds aliddécbﬂ‘hediiﬁm v&hﬂ.a]lbﬂzgcll’roepar at :c on
of internediate., 25 iy t (0] tion o
i nt er medi at € 2% t? 69%%%{%"{;?%‘ymo%%%%@a%g@ﬁ@%ﬁ\gé?rl?ﬁ)ew%a%ag irred and
refl uxed 5f orsicily. Theeninfuge wasstined awo%&ré@ountheo@lhwmevmnuo el5%bured into
i ce wat er a%ﬂgﬁ@é@ﬁt—edo 4 Agmﬁo%m RdiaR29300414 AN fnmﬁ(ﬁ%]mg MySO4) ,

filtered off evapor at ed. e residue was crystallized’ et hyl

et her, vyi el cidded Fhe muxture was alloweshtasvgrma teroom temperpipgeand thenstirred atpe@r nedi at e
26| Ht N - 40]; t?nﬁ’é&t%xrﬁ(dl&el Qwahawéitseaadamgam&dr&%msl _ eiuﬁ%@%glmrm@rm@é | QWt to a
sol ution of 1- - i m dazol e n . e mxture
v St i1 oa ECIYet veg pepagtedt diedES POk Fiteh g1 e potiin Yeptbastiin: ) s
added. Tioe riihetresidne\(28g) slab puwifibdity colvamrohtomatagpaphly engresilicage (2643 pden cool ed
to -70C. n- | ﬂh‘?ﬁ% Fﬁmpﬁ : ) ' d at
-(7)00 for 2 hgllll}élft'(l?ﬁen aP owne( tgaa/é%?n&pgmé@%y%n}ggoo ﬁﬂ%@’%&ﬁé krre :
sol ution of sPheerwasevapoeateds yiebling 7 (95%) of interpediats 304) was ;

Example All

Preparation of intermediate 27

2) Preparation of intermediate 27 “‘O\N/\/o\
H

15 ° A mixture of N-(2-methoxyethyl)-1-(phenylmethyl)- 4-pipexidinamine (0.0402 mol) in
ethanol (100ml) was hydrogenated at 40°C for 2 hours in a and then at room
temperature under a 3 bar pressure for 3 hours with Pd/C 10% (1g) as a catalyst. After
uptake of H; (1 equiv), the catalyst was filtered through celite, washed with ethanol and
the filtrate was evaporated. The product was used without further purification, yielding

20 6.5g (99%) of intermediate 27."

b) Preparation of intermediate 28 . C(g?
N® o

Sodium methylate 30% in MeOH (138ml) was added to a mixture of 2-bromo-6-
chloro- phenanthridine (0.124 mol) in MeOH (413ml). The mixture was stirred and
refluxed overnight, then poured out on ice and extracted with DCM. The precipitate
was filtered off and dried. The filtrate was dried (MgSQOy,), filtered and the solvent was

25  evaporated. The residue (19.7g) was purified by column chromatography over silica gel
(20-45 pm) (eluent: DCM/cyclohexane 30/70). The pure fractions were collected and
the solvent was evaporated, yielding 9.6g (27%) of intermediate 28.

<), Preparation of intermediate 29
O L

nBuLi 1.6M (0.028 mol) was added dropwise at -78°C under N flow to a mixture of
intermediate 28 (0.014 mol) in THFE (40ml). The mixture was stirred at —78°C for 1




added. The m xture was allowed to warmto roomtenperature and then stirred
at room tenperature overnight. Water was added. The m xture was extracted
with Et OAc. The organic |ayer was separated, dried (MgSO™4), filtered and

t he sol vent was evaporated. 10 The residue (28g) was purified by col um
chromat ography over silica gel (20-45 nm (eluent: DCM MeOH N1440H
96.5/3.5/0.1). The pure fractions wereygol |l ected and the solvent was
evaporated, yielding 9.7g (65% of internediate 26. Exanple A | ai

Pr epar at i offhofr. Amhigureeafi2sd-dihgdroH 4LBemOdﬁmdn-t6Foerbwaldehyde (0.0305 mol) in

N (2- met hoxgﬂ;ﬂ%@%aggroayﬂ%{%gw 4 8?‘?2%' di nam ne (0.0402 nol) in

et hanol (10 enat ec r 2 hours in a and then at room

t enper at ur e—%@efpr hh@“blb)fdf?i?zé@ M@U’P@Pd with BIQOAc. (Ihe Argpmicdryeos@s | g) as a
catal yst. Afs,ép@fatedumeﬂl«mgsbwﬁnéédaﬂwthu)solvéﬂ@ Qa§ Sfapbiatdd. THSrefitihd gﬂ@g ythrough

celite, washed w nol rate vapor at ed he “pr oduct
was usedwi P3¢ "Qrbtyl‘fg “E’Lﬁhqulaé%ﬁri’ OV%S&}Calgﬁlgﬁég ”6‘8561“?@9% of
i nt er medi at eyclohexink/HOAPJ00). The purelfrabﬁmswraadoﬂieéwd Salthe solvent s at e 30% i n

McOH (138ni) was [ ono- 6- chl oro- phenant hri di ne
(0.124 m)t)%Y W@%—ﬁ?@ﬁ#?(ﬁ%@? B eg'gewgs stirged and refluxed

over ni ght, dnhBrepgrationeof intenmediatd 3 and ext r afi h DCM The precipitate
was filtered off and dried. The flltrg ¥ I (MySH4), filtered and the
sol vent was 25 evaporated. The residu g, 7T asspuri fied by col um
chromat ogr aphy over silica gel (20-45 m) (eluent: DCM cycl ohexane 30/ 70).
The pure fr dcmixture ofunteemediate @2 (007 mabl) in hydrochlomnaciddlN (40mipendiTHE, yi el di ng

9 69 (279 @fr%.lfwmh aﬁ@reaﬁxecpaveﬁﬁ@@aﬂcg;oh&aoq mtmstem ?seag?t&gH | e nBuli

6M (0. 028 was _ addeg f)vvlsea C under m xt ure of
|nt r redPat &ap §ltered off andidied, yiglding3 of infegmefigle dPe was stirred at -78C

for 1 -41- efiPwparationtdf kiteti@dnte A, 3- d| hydro- ol 4 bod| oxi n- 6- gar boxz;lgtczl:epyde1
Jhe - was stirred at - or

(0.0305 nmol) in THE (40ml) was added 3
hour, hydrolized and extracted with EKF anic layer was separated,
dri ed (MgS™), filtered and the solvent was evapdrated. The resi-due (11.2Q)
5 was puri f Mambnlchioeide (T0nsll vasadded hepbin temRrate td Laixgere of fverddiale 30e!l uent :
(0.0028 mol) in DCM (10ml). The mixture was stirred at room temperature overnight.
.The solvent was evaporated till dryness. The product was used without further
purification, yielding 1.3g (quant.) of intermediate 31.

A

15
Example A12
Preparation of intermediate 32 mﬂ@j:\
N o~
nBuLi 1.6M (0.0451 mol) was added slowly at —78°C under N flow to a solution of 6- .

bromo-3-ethyl-2-methoxy- quinoline (0.0376 mol) in THF (200ml). The mixture was
stirred for 90 min and cooled again to —78°C. A mixture of piperonylaldehyde (0.0376

20 mol)in THF (100ml) was added dropwise. The mixture was stirred for 2 hours, poured
out into water and ammonium chloride and extracted with EtOAc. The organic layer
was separated, dried (MgSO,), filtered and the solvent was evaporated till dryness. The
residue (14.9g) was purified by column chromatography over silica gel (15-35 pm)
(eluent: DCM/MeOH 99/1). The pure fractions were collected and the solvent was

25  evaporated. The residue was crystallized from diethyl ether. The precipitate was filtered
off and dried, yielding 1g of intermediate 32, melting point 116°C.



cycl ohexane/ Et OAc 70/ 30). The pure fractions were collected and the sol vent’
was evaporated, yielding: 49 (77% of internediate 29. d)_Pgggaration_of
intermediate 30 HI N O HA mxture of internmediate 29 (0.0107 nol) in
hydrochl oric acid 3N (40m) and THE (10nl) was stirred and refl uxed

overni ght and poured out into water. The precipitate 10 was filtered off
and dried, yielding 3.79 (97% of interpgediate 30. e) Preparation of
intermediate 31 Co N Thionyl chloride m ) was added at room tenperature
to a m xtur eEainpldAE3 "edi ate 30 (0.0028 nol) in DCM (10nm ). The m xture was

stirred at r t enper at ur ernight. The s ent was evaporated till
dryness. Th@aﬁmggn-ﬁggéﬁ%@@&é?hout further urification, yielding 1.3g
(quant.) of internediate 31. 15 Exanpl e Al2 aration of.internediate 32 H
nBuLi 1.6M (0.0451 nol) was added sl ovi yfat 8C'under N2 flow to a solution
of 6- brono-3-ethyl-2-nethoxy- quinoli g Ng376 mol ) in THE (200ml). The

m xture was _stirred for 90 mn and cooled again to -78C. "A m xture of

pi per onyl al deiguyé cliotideIPO62 grohuras afdedrirppvis@ADIC weder Mo toisclvtignifse. The
mhrturg vas iﬁt‘eh?é@&i? i%)(o.@tsbmg)g&umr(ﬁmﬂ) ﬂi&théﬂl}b&m‘é@ﬁﬁ"stiﬁé’matquﬁrgm i ed
chl oride and extracted wi C. or.gani c | ayer S, separated, drie
(NGSOn) - 111 A EaPnE teberau TR d Be JufDeatas v orated Ry BE BRI 525 651 G
(14.9g) \as tpkeniupiieDOMY. The mixmrechasaiialingl wihpotassiam ikbonata 1% and15- 35 )

(el uent: : ' ol vent
was 25 evg;?\‘cfr’fgﬁf? fge% &%ébrl\%-s&rﬁgg \A}gsﬂ}%r yégt%@%gmgg%aggéﬁ%@ggﬁpﬁgﬁd?me
preci pi t at e Yigldingi5|10g(4fo) abirtermediatér3Bed, yielding | g of internediate 32,
mel ti ng poi rm%ﬁonéﬁmwﬁim%pxl3 a) eparation of inte;nediate_33. Cl

el 1R o iy pon e
OO0

H

A mixture of 4,4-piperidinediol, hydrochloride (0.1974 mol) and potassium carbonate
(0.396 moi) in DMF (150ml) was stirred at 40°C under N, flow for 15 min and then
10 added quickly at 40°C under N flow to a solution of intermediate 33 (0.0987 inol) in

" - "DMF (150ml). The mixture was stirred under N, flow for 12 hours. The solvent was
evaporated till dryness. The residue was taken up in water and DCM, washed with
hydrochloric acid 3N and decanted. The aqueous layer was basified with ammonium
hydroxide and extracted with DCM. The combined organic layer was dried (MgSOy),

15 filtered and the solvent was evaporated. The residue (17g) was purified by column
chromatography over silica gel (15-40 um) (eluent: DCM/MeOH/NH4OH 97/25/0.5).
The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from 2-propanone/DIPE. The precipitate was filtered off and dried,
yielding 3.2g of intermediate 34.

20

Example Al14

a) Preparation of intermediate 35 Ei,)i)j\g

(o)

1-acetyl- 4-piperidinecarbonyl chloride (0.1227 mol) was added slowly at 5°Cto a
mixture of aluminum chloride (0.2699 mol) in 1,2-dichloro- ethane (25ml). The
mixture was heated to 65°C. 2,3-dihydro-1,4-benzodioxin (0.18405 mol) was added.
25  The mixture was stirred at 65°C for 15 hours, cooled to room temperature, poured out
into water and extracted with DCM. The organic layer was separated, dried (MgSOy),
filtered and the solvent was evaporated till dryness. The residue (44.44g) was purified



Thi onyl chloride (0.069 nol) was added dropw se at 10C under N2 to a
solution of internediate 10 (0.0183 nol) in DCM (50m ) and the m xture was
stirred at 10C for |h and at roomtenperature overni ght. The m xture was
evaporated and the residue was 5 taken up in DCM The m xture was al kal i zed
W th potassi um carbonate 10% and extracted with DCM The organic l-ayer was
dried (MgSO4), filtered off and evapordBed, vyieldi ng 5.10g9 (94% of
intermediate 33. b,).Preparation Qf internediate 34 A A m xture of

4, 4- pi per i dbneelsin chropeatesaphy Py silics saldFar33um) (Ee\mt FAEMEP Q- ¥ b Bhat e
(0 396 ol ) The piaWifracdSrdere dliscted add'tRelsoMent¥s evapsratedidatt! (0) gf 6fthd> M n and

B0, S i e SSHBIE b B Hed G 18 St RIS, 15

hours. The sﬁm&ﬂhe&)@&,ldmgmtqnmechateastmélhngjpcymemST The resi due was taken up
in water a“@%&”&?&ﬁ% tdh‘r% drochl ori&acid 3N and decanted. The
a

aqueous | ay ast nmoni um «dr oxi de and extracted with DCM
The conbined organic layer was dried (MySOf),) 15 filtered and the sol vent
was evaporated. The residue (17g) was purififed by colum chromat ography
over silica gel (15-40 m) (eluent: DC} ol ﬂﬁ‘ grt25/0.5). The pure
fractions were collected and the solv NS aporat ed. The resi due was

crystallized _fro -.propan Dl The s filtered off and
dried, Vi elngPirb{néﬁz’gli‘@PanP?d]@ %J]dggf g"%xéﬁ%‘f‘ﬂga 2H§% R eparati on of
i nlt )er medi aggolﬁﬁorlf.‘oﬂv.a-wofno@-etﬂyléﬁsmb&lbxy- uﬁbbﬁ(ﬂdﬂﬂﬁﬁ@ﬂqurﬁ (Ml)r'l("lgbezg 89122|7)
nol ) was added sl o c no
in 1,2-di chlng e%?shséﬁrgagmgn&% %'Irﬁmlﬁé o tﬁer e Wééj %@@éd“?‘ mélg%‘

2, 34 d| hydr o{100mlheasasidedsiopwise at-4%5 'Iimrrl)lxmwswwddwd at230%for dihourss e was
Stirred at %Qeﬁgﬁtlﬁt'éMraﬁdaﬁ%hﬁﬂl&fbrfdgﬁﬁﬂé)&ﬁ%&%tHE%APOer%gdi’iibt into

wat er and extracted wt or.gan was separ at ed drled
(Mysos) 10 fr'wewe?cﬁea?fate&f@caﬂ%gﬁa titeee dea&lgﬁ'&rysgi@at wasmvamr%ig@ The resi due
(44.449) wasiryness. Thertsidd3(3711g) wad purified by colainn glirapiatogripky overkitieageglel  (15- 35
m (el uent: [CM NVEOR R0t BMMeOR/NH,OH 97/3/0.15). The desired fractions were

collected and the solvent was evaporated. The residue was crystallized from DIPE. The

'prec1p1tate was filtered off and dried, yleldmg 0.8 g of intermediate 36, melting point
15 114°C.

O 0
H

A mixture of intermediate 36 (0.0504 mol) in hydrochloric acid 3N (400ml) and THF
) (200ml) was stirred and refluxed for 12 hours, then poured out into ice water, basified
with ammonium hydroxide and extracted with DCM. The organic layer was separated,
dried (MgSOy), filtered and the solvent was evaporated. The residue was purified by
20  column chromatography over silica gel (eluent: DCM/MeOH/NH,OH 90/10/0.1). The
pure fractions were collected and the solvent was evaporated. The residue was
crystallized from DIPB. The precipitate was filtered off and dried, yielding 7.45g (37%)

of intermediate 37, melting point 249°C.
H
N.

OO C
A mixture of intermediate 37 (0.015 mol) in MeOH (100 ml) was hydrogenated at 50°C
25  under 20 bar pressure for 15 hours with Pd/C 10% (1.3 g) as a catalyst. After uptake of




The pure fractions were collected and the sol vent was evaporated. Part
(0.2g) of the residue (27g, 76% was crystallized from MEK and DI PE. The
precipitate was filtered off and dried, yielding internediate 35, nelting
poi nt 102C. b~ Preparation_of internmediate 36 1 0 OH 5 nBuLi 1.6Min hexane
(0.09 nol) was added slowy at -78C under N2 flowto a solution of

6- br ono- 3- et hyl - 2- net hoxy- qui noline (34075 nol) in THE (200nml). The

m xture was stirred for 1 hour. A mixture of internmediate 35 (0.075 nol) in
THE (100m )Hyywhs catalgetcy ad fiderad off. Hydrog@@tioTwes GdnﬁhwdeAfm;ﬁiHerdféH the - 30C for

t Onc. he Bl Hab ptePlalbet Blgihe Rt MR Pl G FINASHE N (e
sol vent was V@&@p@ﬁ@db}tboﬂuﬂm chr@lmgtnggﬂly omResiliessged (I5-403mmY (elpentras puri fied by

| n t NH4CH
8(7)/ g/rrg 55; Orﬁtae déetg?ﬁrl‘gga 8§’l$/lﬁ?h9&ﬂs1rec(f¥§:‘u3§s WLre(cﬁiléé?é& andmomg‘v

fractLo ected and the sol vent was
evapor at €d. Wmévqpesa%wem3ég@%?wfﬂ¥weﬁw&ﬁﬁa| PE. The precipitate was
filtered off and dried, yielding 0.8g of internediate 36, nelting point 15
114C. cZPrepuat on of intermediate-37- HCo 0 H A mixture of internediate
36 (0.0504 BxampleAlsydrochloric acid 3N (400ml) and THE (200nl) was stirred
and refl uxe oured out gy ice water, basified wth
anmoni um hyg}%%%r‘é&géﬁgqex@%e Wi th DCM organi c | ayer was separat ed,
dried (MgSH), filtered and the sol vent was elvaporated. The residue was
purified by 20 col um chromat ography ovyer sifli
90/10/0.1). The pure fractions were Ez @ A .o the sol vent was
evaporated. The residue was crystalli YDhNPEo” The precipitate was

filtered of fypapch gl 9@298@Iﬁbl?'vv'ﬂgac?deéétg—%g@%dergoﬂo@hsrg@ﬂl kigj ;&7 melting

poi nt 249C. Preg_&ratlon of 1 nternediate xture of

i nt er nedi at é’r‘BTP 36ty 2-mathoxy; gringling (Q-QHE8 mo)) inJdik (130wl chha mixtuge wapC 25
under 2qObarsuﬁémsgm°@ foen hdér dnaubaed/ugtaim thﬂo?d(A/nﬁxhus oﬂl (23-déhyart-Bhy st .

ALt bl 1% ) ookt l0 b S A on v

added slowly. The mixture was stlrred at —70°C for 1 hour, poured out into water and

* -ammonium chloride and extracted with EtOAc. The organic layer was separated, dried
(MgS0y), filtered and the solvent was evaporated till dryness. The residue (14.92g) was
15  purified by column chromatography over silica gel (15-35 p,ni) (eluent:
DCM/MeOH/NH,OH 94/6/0.1). The desired fractions were collected and the-solvent
was evaporated, yielding 7.2g (63%) of intermediate 39.

b) Preparation of intermediate 40, 41 and 42
Eo )
H

intermediate 40 intermediate 41 . intermediate 42
(mixture of E + Z isomers) (E isomer) . (Z isomer)

A mixture of intermediate 39 (0.0123 mol) in hydrochloric acid 6N (95ml) and THF

20  (38ml) was stirred and refluxed for 15 hours, cooled to room temperature, poured out
on ice, basified with a concentrated ammonium hydroxide solution and extracted with
DCM. The organic layer was separated, dried (MgSOys), filtered and the solvent was
evaporated till dryness. The residue (13.6g) was purified by column chromatography
over silica gel (15-35 pum) (eluent: DCM/MeOH/NH,OH 94/6/0.5). Three desired

25 fractions were collected and their solvents were evaporated, yielding 2.1g F1 (E
isomer), 2g P2 (Z isomer) and 0.67 g of intermediate 40 (mixture of E+Z isomers).



catal'yst was filtered off and the filtrate was evaporated till dryness. The
residue (5.4 g0 was purified by colum chromatography over silica gel
(15-40 m) (eluent: DCM MeOH NH4OH 85/15/1). The desired fractions were

coll ected and the solvent 5 was evaporated, yielding 3.5 g (54% of
internedi ate 38. Exanple Al5 a) PrepMgcn of internediate 39 OH N nBulLi
1.6M (0.02986 nol ) was added at -78C upger N2 flow to a solution of 6-

br ono- 3- et hyl - 2- net hoxy- qui noline (0.02488 nol) in THE (120nl). The m xture
was 10 st i BotdFlaand-F3d@ctions vierdcnystalkined foam R eaoprgenen Thopredipitate Avasi xt ur e of

1- (2, 3-di hy P x4 s = Qe ' hdib AK )L 1+ 0 (0.02488
i) in THEE%%E PESREL YRAAE Pe ptindndl, BE ST Tk f dRBRARADE O or 1
hour, pouredZbut into water and amonium chloride and extracted with Et OAc.
The organic | ayer was separated, dried (MgSO4), filtered and the sol vent
was evaporated till dryness. The residue (14.92g) was 15 purified by col um
chr omat ogr axympleeyiési | i ca gel (15-35 pm (eluent: DCM MeOH NHAOH 94/6/0.1).
The desi redé,frac N 0S: were.(igé%ect ed and t he-sol VEN was evapor at ed,
yielding 7. &?p\é@és ot dé‘?“e iate 39. 1 Prepar ann of internediate 49.41

and 42 C A HA internediate 40 internediate 41 internediate 42 (m xture of

H+ Z isonmers) (E isonmer) (Z isoner) A m xtuije |n Bhnedi ate 39 (0.0123
nol) in hydrochloric acid 6N (95ml) a

38 was stirred and

refluxed for 15 hours, cooled to roo npexature, poured out on ice,
basi fied w th..a.c ' gl | U o l(egtracted with

o ARRER! SGRUATTRT L it f .0 ol Ron IR (I 7T e

DCM The organi )ée'r was separ at ed,, I ) .

sol vent was msiazgldrdpheaylmethyqbenzenaminerQO8P mallin pyridine GImand LM fi ed by

col unn chr oTesagy adithe mixnge was btirfed faredh. THEmMBEurP Was ERipoftdd: t1REhdE,OH NHAOH <

94/ 6/0.5). %B?ee)vdesiered 25 fractions re. oIrI ec?eppan e sol vents were

evapor at ed, {%rgflgi‘fen‘ﬁasfﬂﬁa?wtﬁ e.:gmonlélgzrf@%qxugémgﬁxt(az “’.dé’%}ﬂ’e‘{’éﬁaﬁﬁeo 67 g of

i nt er medDat erghfic(layer way driedf(Mz80.), §liered off and evaported illidtyrmssl TE pfadactt i ons wer e

crystallize : : @&l D J filtered off and dri ed,
ais%?éa‘i\%ﬂﬂﬁ@fﬁgﬁ@ne het ﬁnﬁJﬁ?%%egﬁgé‘gﬁ&h% 43

yielding 0.7g o nter e 41 /g of internediate 42 (2).
‘Example A17
a) Preparation of intermediate 44 0 ' s

'
CY
To a solution of 1-(4-chlorophenyl)-2-(4-nitrophenyl)- ethanone (0.09064 mol) in
15 MeOH (500 ml), Raney Nickel (25 g) was added. The mixture was stirred under
reduced pressure (3 bar) for 30 minutes. Then the hot reaction mixture was filtered off.
The solvent was evaporated, yielding intermediate 44.

. . . H
b) Preparation of intermediate 45 ? O N\g/
A
To a solution of intermediate 44 (0.252 mol) in DCM (600 ml), acetic acid, anhydride
(71.5 ml) was added dropwise. The mixture was stirred for 1 hour at room temperature.
20  Then the mixture was poured on ice water, neutralized with concentrated ammonium
hydroxide decanted, washed, dried. and the solvent was evaporated, yielding 72g (99%)
of intermediate 45, melting point 190°C.

c) Preparation of intermediate 46

o.~N+.0'
H
N.
O
O l O o]

Cl



5 Exanpl e Al6 Preparation of internediate 43 H a-ethyl- cinnamoyl chloride
(0.107 nol) was added at 0C to a solution of 4-(1H

i m dazol - 1-yl phenyl met hyl ) - benzenami ne (0.089 nol) in pyridine (20m) and
DCM (150nl) and the m xture was stirred for 4h. The m xture was evapor at ed

till dryness, the residue was basified wth amoni um hydroxi de and
extracted with DCM The 10 organic |aygg was dried (MgSH), filtered off and
evaporated till dryness. The product was used without further purification,

yi el di ng i nTen mixtinatof iM@medbaterdd| (2. 23mol Yin Reaticaridt anhydride (50@mberdiae 44 NH,

1.1 To a sol .yl TN ) Pj@qﬂ% 24 W aale = one (0.09064
nmol) in 15":_ u@@{eg&l&}c d&%’ﬁ@ Nic ?a%vaiﬁdg?%?b%@g%g%‘ghﬁe%xturg was
stirred undwimed fadhosyT Q IRXtUe Jvas Rpyred gp icgWatt,fieutsalized Méth t he hot
reaction niednbénfratéd ambrdonfudl Relivedide, filtdie@ offOWXsRBd wivl MK amPadddc ieldnige! di ng

internedj ate 4 - Prepar at | of .inter jate 45 N~ 0 To a solution of
i nter medi at%gﬁdé%} ngteﬁ‘ﬂ? atFﬁg’W'E%%mﬁ?‘g,&acet ic acid, anhydride (71.5
m ) was added dropwi se. The m xture was stirred for 1 hour at room

t enper at ur ed) Brebardfion of MEermbdibtgyg Was pour eg off & wat er, neutralized with

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

concentrated ammoni um hydr oxi de decantgth” washeg° dri ed. and the sol vent
was evaporated, yielding 72g (999 of * | & e 45, nelting point 190C.
cj Pi eparation of internee, 0 -6- To a

)
. diate. .. 0 A ,. e &1 O N+
mxture of fme¥ ﬂ%@l@lﬁé@te(% @ﬁ%mﬂ)mhgéée@ezlc&aaw aﬁﬂgaaranefmé’soo nil) at
room t enpe(3a0ml) tuas Stirtedi 2 6670 for (2 Hoirs Ppured Suintb)wartsnd egedteg@irké ONWi se.  The
. oo timad it 5EM Qkatmt) e ol SRR 15138 Wik EpHiafed BifeaRPESED, Rllele§® VAL ET
10  and the solvent was eyaporated, yielding 34g (97 %) of intermediate 47, melting point .
112°C.

e) Preparation of intermediate 48 N
. NH,
C

A mixture of intermediate 47 (0.0103 mol) in MeOH (350ml) was hydrogenated at
room temperature under a 3 bar pressure for 90 min with Raney Nickel (34g) as a
catalyst. After uptake of H; (3 equiv), the catalyst was filtered through celite, washed

15  with MeOH and the filtrate was evaporated, yielding 23g (75%) of intermediate 48,
melting point 128°C.

f) Preparation of intermediates 49 NI\ ; E_o
and 30 e NI/
“ CI

intermediate 49  and intermediate 50
A mixture of intermediate 48 (0.0882 mol) in water (160ml) was stirred at 0°C. A )
solution of 2-oxo-butanoic acid (0.112 mol) in acetic acid (70ml) was added
portionwise at 0°C. The mixture was allowed to warm to room temperature, then stirred

Ry

20  at room temperature for 12 hours, poured out into water and sodium hydroxide 3N and
extracted with DCM and MeOH. The organic layer was separated, dried (MgSQy),
filtered and the solvent was evaporated. The residue (33g) was dissolved in
DCM/MeOH/NH4OH 97/3/0.1. A precipitate was filtered off (*) and crystallized twice
from MeOH and DCM. The precipitate was filtered off and dried, yielding 0.64g (3%)

25  of intermediate 49, melting point 228°C. (*) The filtrate was purified by column
chromatography over silica gel (20-45 pm) (eluent: DCM/MeOH/NH,OH 97/3/0.1).
The desired 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 1.5g (5%) of intermediate 50, melting point 236°C.



concentrat ed amoni um hydroxide, filtered off, washed with MEK and dri ed,
yielding 5 47g (56.5% of internediate 46, nelting point 145C  dl
Preparation pf nterediate 47 A° C A mxture of internediate 46 (0.1202 nol)
in hydrochloric acid 3N (100m ) and THE (300nl) was stirred at 60C for 12
hours, poured out into water and extracted three tinmes with DCM (3x80nil).
The organic | ayer was separated, driedi7tMgSO4), filtered 10 and the sol vent
was evaporated, yielding 34g (97% of intermediate 47, nelting point 112C
8 NH2 e _HExampleAl8 on of internmediate 4 , rx, A mixture of internediate 47
(0.0103 noly) PichadiBGAbiiAeAmEtatewts hydr ogenat eyt room tenperature under a 3

bar pressure for 90 mn wth Raney N ckel m/d catal yst After uptake
celite, washed 15 with

of H2 (3 equiv), the catalyst was filt
MeOH and the filtrate was evapor at ed, | ding 23g (75% of internedi ate 48,
mel ting point 128C. t].Preparahpn of % nternedi ates 49 and 50 internediate
49 and i nt eTq@sblution oBfhterdediats 16 (62141 mbi) ireMeOH (S0@mBEoORAGSEROyOI ) in wat er

(160mL) was_stirred.at i f. 2-0x0-hut anoi ¢ _aci 0.112 nol) in
acetic aci cfoﬁl‘?“a‘f‘”@(’bﬁg%&ggé@da &?)g}ra% ?@dﬁ\a\jpgéogﬁjsﬁ' e vatarWas ﬂ&%\e Vas all owed to
war m t o r oche precipitatefillered off tvepshedtand deied, yixdding 4pafr(B&%ef atteneediaty 12 hour s,
poured gut 4nto water and sodi um hydroxi de-3N and extracted wi th DCM and
McOH. The .qrgani c | ayer was, separated, driedo MgSO4), filtered and the

sol vent was?) &Q%fd“tefﬂ?@%& due (33g) was di gsolved in DCM MeOH NH4OH
97/3/0.1. A precipitate was filtered off (§) ) alr/ystal lized twice from
MeCH and DCM The precipitate was filt @ v and dried, yielding 0.64g
(399 25 of internediate 49, nelting petwy 228C. (*) The filtrate was

purified byg,col hr omat.ogr. over . sihica-gel  (20-4 | uent :
DM Noor NS PiFpn of MBS S B P RE Y Cgh inCh Bl GoyRrBEl @b®ana  ne
sol vent wasnBwapeddedethe Mixbire was chotedta §°C.cihys mettianessiforyl ohlofdep{203anone and
di et hyl et Ngp wad BiteR GRpive AlenifRRe fvhd ditfe8 vahishfRt Yoom temperature. Then
the mixture was poured into ice water, decanted, washed, dried (MgSQ,) and the
10  solvent was evaporated, yielding 58g (100%) of intermediate '52.
- ¢) Preparation of intermediate 53 A S
P sep el
A O

Ci

A mixture of intermediate 52 (0.131 mol) in acetonitrile (400ml), 1H-imidazole (0.658

mol) and potassium carbonate (89.06g) was stirred at 80°C overnight. The solvent was

evaporated till dryness and then the residue was taken up in DCM, decanted, washed,

dried and the solvent was evaporated. The residue (35g) was purified by column
)15 chrbmatography over silica gel (eluent: DCM/MeOH 98/2) yielding 13g (27.6%) of

intermediate 53, melting point 131°C.

d) Preparation of intermediate 54 % PN

-------------------------------------------------- o Ns
e

Cl
A mixture of intermediate 53 (0.0352 mol) in sodium hydroxide 2N (130 ml) and
ethanol (13 ml) was stirred at room temperature for 24 hours, then the reaction mixture

20  was neutralised with hydrochloric acid and extracted with DCM. The organic layer was
washed with water, dried (MgSO,), filtered off and the solvent was evaporated. The
residue was crystallised from DIPE/2-propanone and the resulting precipitate was
collected, yielding 10g (82.8 %) of intermediate 54, melting point 153°C.



dried, yielding 1.5g (5% of internediate 50, nelting point 236C. -47-°
Exanpl e A1l8 aZ Preparation of internediate 51 X HN To a solution of
intermediate 46 (0.141 nol) in MeOH (500 m) cooled to 10C, sodium

hydr oborate (0.0141 nol) was added portionw se. Then water was added and
the precipitate filtered off, washed and dried, yielding 44g of (93.2% of
intermediate 5 51. b. Preparation of i_gg_ermedi ate 52 HO ¢ To a solution of
intermediate 51 (0.131 nol) in DCM (400 m.), triethylamne (36.6 m) was
added. The gipstpsRion@dsint@nkaigtetss 0C. Then net hlg‘:@esul fonyl chloride (20.35
n) was added dr opw se. The m xture WESANYT overni ght at room
tenperature. Then the m xture was pog I ce water, decanted, washed,
dried (MgS™) and the 10 sol vent was evapor d, yielding 58g (100% of
internmedi ate' 52. c¢) Preparation of internedjate_53 n A m xture of
internediate 52 (0.131 nol) | oni.t.ri 4 , 1H-im dazole (0.658

nol ) and pogﬂw&ﬁéﬁtFW%g{@gﬁgé&d%M@% Fl%gg“ﬂlil?’a%%@?ﬁ?gﬁt #nht. The

sol vegt WaSrogm/tamperathmfotlhburdﬁMy Niukel (101g) asecatabyst. Afeer uptakd ofkigN Updi n
DCM decant S .dr i V. apor a resi due
(35g9) was p@rqqﬂwgd{ﬂggmg%%d&%qﬁﬂg?%hérvgp rraa‘?eglger%g%%/n oveeérao\f%c?'f)‘l’v %&38?3@ uent :

DCM MeOH 98(vag.),yielding Hdg oBigternedigeP5 Gised prgueh methé nexe reagtionstdpt withpupoi nt  131C.
dj Prepag atme,ﬁjuﬁhggtﬁhﬁedi ate 54 HylV A mi xture of internediate 53 (0.0352
mol ) in sodium hydroxide 2N (130 ml) and" ethanol (13 m) was stirred at
roomtenperature for 24 hours, then the reaction mxture 20 was neutralised
w th hydroc IoricA Id and extracted with DCM The organic | ayer was washed
W th vvater,ﬁ‘ﬁqg?-%%—g/gSM), filtered off and the ssolvent was evaporated. The
resi due wasa)drgpatagioh ofintbrinediate D6 PEI 2- pr opanoneYang the resulting precipitate
was collected, yielding 10Oy (82.8 % of inhe e 54, nelting point ’
153C. -48-

To a solution of intermediate 46 (0.141 mol) in MeOH (500ml) cooled to 10°C, sodium
hydroborate (0.0141 mol) was added portionwise. Then water was added and the

10 precipitate filtered off, washed and dried, yielding 44g (93.2%) of intermediate 56.
b) Preparation of intermediate 57 Q‘S”S . OY

) /OL/Q,E'U

Methylsulfonyl chloride (0.048 mol) was added slowly at 0°C to a solution of

intermediate 56 (0.0239 mol) and triethylamine (0.048 mol) in DCM (80ml). The

mixture was allowed to warm to room temperature over a 4-hour period. The solvent

was evaporated till dryness. The product was used without further purification, yielding
15 intermediate 57. A

¢) Preparation of intermediate 58 oﬁ/

......... L.

0
A mixture of intermediate 57 (0.0291 mol), pyrrolidine (0.0871 mol) and potassium
carbonate (0.0868 mol) in acetonitrile (150ml) was stirred and refluxed for 12 hours,
then cooled, filtered, washed with acetonitrile, filtered again and the solvent was
evaporated till dryness. The residue was taken up in DCM and water. The organic layer
20  was separated, dried (MgSO,), filtered and the solvent was evaporated. The residue
(12g) was purified by column chromatography over silica gel (15-40 pm) (eluent:
DCM/MeOH/NH,0H 99/1/0.1). The pure fractions were collected and the solvent was
evaporated, yielding 1.7g (15%) of intermediate 58.



.g) Preparation of internediate. 55 en N~ HyN A m xture of internediate 54
(0.0292 nol) in MeOH (100 m ) was hydrogenated at roomtenperature for 1
hour with Raney Nickel (10 g) as a catalyst. After uptake of H2 (3 equiv.),
the solution was filtered over a celite path and the solvent was evaporated
(vac.), yielding 9.1g of internediate 55 (used as such in the next reaction
step without 5 further purification);4 Exanpl e Al19 oe aZPre .o paration of
inte;ned)ate 56 e 0,0 0 H To a solution of internediate 46 (0.141 nol) in

MeOH (500ny) prpahesh dfantdBiedidosh um hydrdbolate (. 0141 nol) was added

portionwi se. Then water was added and the Oci pitate filtered off,
washed and dried, yielding 44g (93. 2% ¢ofy It € nﬁﬂ’l ate 56. Dbl Preparation
. | .
of tntgrnediate 57 t~p Methyl sul fonyl~Chtoride (6.048 nol) was added slowy
°4. 05" ot Pt e 35 IE O o SRR Bl o bt oo "
t enper at ur ethana (2Gml) Wapstirrqiet tavth tefperatvied for ti2 houss powed patristberchtdriand  dr yness.
The product A i ficatd ¢ i i it er nedi ate
oxbitfed {RREDEM, 19 brgald 1416l i birkG iR IS G il o the

57. ci Preparation Interrrt ) I'nterned ate 57
(0. 0291 nolsplversyas gyaparated, yigldire126480%) afiatepsediae S%m car bonate (0. 0868 nol)

i n acet oni tg) plearbticaThntemslisid 60 r ed and rief buxedfor 12 hours, then cool ed,

filtered, washed with acetonitrile, filtergd Rin and the sol vent was
s upi n DCM and water. The

evaporated till dryness. The residue aker
organi c | ayer 20 was separated, dried SH), filtered and the sol vent was

evapor ated. j . ) (i u hr apat ogr aphy over
silica 95:| Q%@&%%ﬁn@e@rﬂéﬁ,{%@ w%@ﬂ%—‘?’lﬁ%@@# Yfr@? y%qgeﬁ%%d)%ur e fractions
were col | edoen tempgrature usdsr ¢ drber prassuredondomintveith Ryrey Nickeh(122y 85 £ 15%  of
i nt er medi atcgrafy8. Aférptake of Hy (3 equiv), the catalyst was filtered through celite, washed

with MeOH and the filtrate was evaporated. The product was used without further

purification, yielding 0.98g of intermediate 60.

10
Example A20
a) Preparation of intermediate 61 /1 .
P
(o}
Cr
™o

Reaction (I): A mixture of 4-chloro-3-nitro- benzoic acid (0.125 mol) in thionyl
chloride (30 ml) and chloroform (60 ml) was stirred and refluxed for 4.5 hours and then
the reaction mixture was concentrated to dryness, to give Residue (J).

) 15 Reaction (IT): Residue (I) was dissolved in chlorobenzene (65 ml) and the resulting
solution was added dropwise under cooling (ice-bath) to a stirred suspension of
aluminum chloride (0.188 mol) in chlorobenzene (65 ml). The reaction mixture was
stirred overnight at room temperature and poured out into ice-water, then extracted with
DCM. The extract was washed with a NaHCO; solution. and with water, then dried

20 (MgSOy) and concentrated (vac.) until dryness. The residue was crystallised from 2-
propanol and the desired product was collected, yielding 23.7g of intermediate 61,
melting point 83.4°C.

b) Preparation of intermediate 62




d] Preparatiog of inte;lnediate 59 NIlz C | O A mixture of internediate 58
(0,00438 nol) in sodium hydroxi de 3N (80nl) and ethanol (20m) was stirred
at roomtenperature for 12 hours, poured out into water and extracted with
DCM The organic | ayer was separated, dried (MgSO™4), filtered and the

sol vent was evaporated, yielding 1.2g (80% of internediate 59. e)
Preparati on of |nterrred| ate 60 e ~ rrH,,5 A mxture of internediate 59
(0.00347 nol) in MeCOH (80mM ) was hydroaenat ed at roomtenperature under a 3

ba{ Er estur& uil%re?&lﬁfer&lematém t fg??ggﬁdM§OH(1mBla?(§t Aft eL ;

upt ake 0 ui v was, filltere rou washe
with MOH a‘ﬁl?&’gﬂ’é QX r(aégl @9%(%8?{65{“3@‘“?}?5‘33%6 gt g@sfﬁsédﬁﬂ?t hout
further puMeOHomdsidistlled ofhinder gedic<ifgessiireiand &mﬂmﬁmtv&s%ecﬂ:ﬁ ali':bﬁmgl e A20 a)
Preparati on,. ure

4- chl or o- 3- %Rl}ed hy&%@ 'g @é“g%(?éﬁ%%‘g?ﬁi?wa 8&## ‘@fg%‘ﬁ'?‘kﬁpfacél" A% ni ) and
chl or of & m y&Guetidngd offsthen waahediwahdvateéﬂndméﬂ'sﬁhﬁe&lfr@hmtﬂ Eindly, ﬂwn t he
reaction md&%ﬁ'&f;‘zpeﬂsﬁiﬁ%t ﬁQd“&ﬁl@&té@ty?éfdlﬂQIﬂém%) of ﬁte&hé’cﬁatg%@r?% int 1o

Reaction (1] (1) was “di ssol véd in chl orobenzene and the
resul ting Ui on was added dropwi se under cooling (ice-bath) to a stirred

suspensi on @fpmpafaumaumeﬁhé@md@ (0. 188 -1 nJchl or obenzene (65 nil). The
reaction mxture was stirred overni ght r t\%nperature and poured out
into ice-water, then extracted with PC Thee ract was washed with a

NaHCO3 sol ution. and with water, then dried 20 SO4) and concentrated
(vac.) unt |Anﬂit)4fb€tﬁ’$ntelﬂéﬂlafe&9 (dmesmneﬁ Dewuomgdma acam%hloﬁa@mnol and the

desired pr cted el ding,23.7 i nt.er ate 6 neltlng
por nt 83, actas BREeaToLIE RS i ebindhet sy pe SOISEISE Bbgrafea 07 "0
10  dry. The residue was taken up in diethyl ether (50ml), then the desired product was ’
filtered off and dried, yielding 21.6 g (99 %) of intermediate 63, melting point 138°C.

d) Preparation of intermediate 64 /QJ\QN&O
|
Cr (%Ni

A mixture of intermediate 63 (0.066 mol) in MeOH (200 ml) was stirred at 0°C and a
solution of sodium hydroborate (0.066 mol) in water was added dropwise, then the

reaction mixture was stirred for 1 hour at room temperature and the solvent was
15  evaporated. The residue was extracted with DCM/MeOH/H,0 and the extract was

dried (MgSOs). Finally the solvent was evaporated and the desired product was

collected, yielding 20.4g (97 %) of intermediate 64, melting point 198°C.

e) Preparation of intermediate 63 m&o
In a 3-neck reaction flask (500 ml), equipped with an addition funnel and thermometer,
a mixture of intermediate 64 (0.062 mol) and triethylamine (0.125 mol) in DCM

20  (200ml) was cooled to 0°C and methylsulfonyl chloride (0.125 mol) was added
dropwise keeping the temperature at 0-5°C, then the reaction mixture was stirred for 4

hours at room temperature and poured out into water (1000 mi). The organic layer was

separated, dried (MgSO,), filtered off and the solvent was evaporated, yielding 18g
(oil, 85 %) of intermediate 65.

) Preparation of intermediate 66 x!:'_:—fl o
N
| 0
cr

25 A mixture of intermediate 65 (0.0490 mol), 1H-1,2 4-triazole (0.265 mol) and
potassium carbonate (0.267 mol) in acetonitrile (200 ml) was stirred and refluxed for 2




A mxture of internediate 61 (0.06 nol) and NH3 (10 g) in McOH (180 nml) and
't hi ophane dioxide (20 mM) was heated overnight in a pressure-tube at
120-130C, then MeOH was distilled off under reduced pressure and the
residue was stirred in a boiling, diluted hydrochloric acid solution. The
m xture was cooled and the resulting precipitate 5 was suctioned off, then
washed with water and recrystallised fqomethanol. Finally, the desired
product was collected, yielding 12 g (72.3 %9 of internediate 62, nelting
poi nt  200.1Yrs, ten e eplaca wiap avapbratedidey amtthatesidddwicpadichedbutneee of

[ di L hl ogi d m

st rreq 1 o oy DR deSBiohici v bl depbdTh) o RAASBLY FuEa Birabfie e, apor at o
10 dry. ThesolvestiwhsevapatatedaRberesidus wasipusifieg by bigheqrerfomimts liquihen t he desired
product msch}dlﬁgt@'%gé %('ér sgﬁg é@ﬁr(hﬁgnt: ECﬁbﬂffeﬁﬂ 9%}2221“9}8:' ;&?%fr@io%&whﬂt ernmediate

63, nelting reparatign_of inte A m xture of

t
i nt er medi at@ﬁg}g&(@ﬁmo}ﬁpéwﬁﬁvmﬂb Yiskling 14 ({h %) of intgrangdigte 66C and a

sol ution of moivdnehasades] 0. 066 mol I_In water was added dropwi se, then

the reaction mxture was stirred for 1 hoWr at&oomterrperature and the
sol vent was 15 evaporated. The residue @. @] a®ed with DCMIMeOHI H20 and
the extract was dried (MgSH4). Finaldy~tThe sS6lwent was evaporated and the
desired pro t!ifé%? ; ' ' (O ' AR ate 64,
mel ting poi%t&}ﬁ% 8 .mé P@gﬁﬁg?9%1&%958%@%%%&&3&%@@@%& or~aolna
3-neck react T EempeRiuresion Iahgurs and waterdd00ml) wanaddgddhen therepctipiel  and
E gerl gg met fa ;mi_xtufie Dgivﬁlgeu&aizssg% with petabheh azltrsonﬁfk z{ng eﬁ@é’c(tjdmi/i%hh]alﬁml : Ogt. Ihyl ﬁlm ned

: Mol )i N 0 and ne ul fonyl chloride
(0 125 ol Mebesstad 538 Mg RS Ridife savatnatitp el fegtade | 00 °TLE% .
reacti ok ii(l2girves pesficttiyraobunif grondatogrephysver silicacel (ehbwepte DEMMEQH poured out
into water defi0fhePrdauci{pnBhoat coldiélan solsaﬂwgek%gragégd', ﬁglgﬁﬁg SO,

filtered off _a he sol vent was evaporated, yielding 85 To) of

i nt er medi at &2 668 ¥} ofjptepusdiate 6h of internmediate 66 NI ¢

h) Preparation of intermediate 68 X\}\N

oo
CI NH.

)
‘A niixture of intermediate 67 (0.0218 mol) in MeOH (100 ml) was hydrogenated for 1
hour with Raney Nickel (7 g) as a catalyst. After uptake of Hy (3 equiv.), the H, was

15  flushed with N, and the catalyst was filtered over celite. The resulting residue was used
as such in the next reaction step, yielding 6.54g of intermediate 68.

Example A21

Preparation of intermediate 69

N
SSNOLS

O

nBuLi 1.6M (0.02986 mol) was added at —78°C under N, flow to a solution of 6-

20  bromo-3-ethyl-2-methoxy- quinoline (0.02488 mol) in THF (120ml). The mixture was
stirred at —=30°C for 1 hour and cooled again to —70°C. A mixture of 1-(2,3-dihydro-1,4-
benzodioxin-6-yl)-3-(1-piperidinyl)- 1-propanone (0.02488 mol) in THF (60ml) was
added slowly. The mixture was stirred at —70°C for 1 hour, poured out into water and
-ammonium chloride and extracted with EtOAc. The organic layer was separated, dried

25  (MgSOy), filtered and the solvent was evaporated till dryness. The residuve (14.92g) was
purified by column chromatography over silica gel (15-35 pm) (eluent:



25 A m xture of internediate 65 (0.0490 nol), IH1,2,4-triazole (0.265 nol) "
and potassium carbonate (0.267 nol) in acetonitrile (200 mM) was stirred and
refluxed for 2 -51- hours, then the solvent was evaporated dry and the
residue was partitioned between water and DCM The organic |ayer was
separated, dried (MgSM), filtered off and the solvent was evaporated. The
resi due was purified by high-performance |iquid chromatography over silica
gel (eluent: DCM MeOH 98/2). The pure‘ﬁ?actions were 5 collected and the

sol vent was i &l R =90 Lot i )

Prepar at i onpﬁgwe;m [ aﬁ&%;ﬂg@é%&@@%@& X%%ic?[lu %%Pﬂlmgst%}avreﬁgdi ate 66
(0. 0376 nol Yas evapgratedcyieldinge7.28 (637 af (rdomedtiated9. stirred at roomtenperature
for 12 hours and water (200ml) was added, then the reaction m xture was
neutralised with potassium carbonate and extracted with DCM MeOH.  The -

or gani ¢ ext Eaghplwa2dri ed (MgSO4) and the sol vent was evaporated. The

resi due 10 .rguri fl d7€y colum ch t ography over silica gel

(el uent: MR tgm ®%r oduct fractjions were collected and the

sol vent was evaporated, yielding 7.2 g (5 of internmediate 67. h)
Preparation of internediate 68 > cl Nx, A niyxture of internediate 67 (0.0218
nol) in MeOH (100 m) was hydrogenate i th Raney Nickel (7 g)
as a catalyst. -After uptake of H7, (3 4 2 was 15 flushed with NZ
and the catalyst was filtered over celite. The resul ti ng residue was used

as such §n nBeLide0 in bexan¢ (:0%mel) was/adsded slaylyeat 548 CofnderNeflowet &t e 68.
PSR B Rl 7t o T i 0. 02000
br ofo- 3 et PR s AR 105 AR AR S asBOHAT I T ARydie- T dPHoXme i xt ur o
was  stirre6yhtarBaiyl} pipefidine (0.07%nmoly T (100ml)wds added@ropWwisd att-G8C.of '
5 i AR R0 b oy a8 o oS 7, 021
hour, p&lir eehletide dndreatrogigdevitihB@Ac. The organic layer was separated, dried (MgSOy),

filtered and the solvent was evaporated till dryness. The residue (37.1g) was purified by

column chromatography over silica gel (15-35 pm) (eluent: DCM/MeOH/NH,OH

97/3/0.15). The desired fractions were collected and the solvent was evaporated. The

residue was crystallized from DIPE. The precipitate was filtered off and dried, yielding.

15  0.8g of intermediate 70, melting point 114°C.

B. Preparation of the final compounds
Example Bl

H

A mixture of intermediate 5 (0.013 mol) in hydrochloric acid 6N (40ml) and 2-

20  propanol (40ml) was stirred and heated at 80°C for 6h. The mixture was cooled to room
temperature, poured into ice water, basified with NH4OH and extracted with DCM. The
organic layer was dried (MgSQy), filtered off and evaporated. The residue was purified
by column chromatography over silica gel (15-40pm) (eluent : DCM/MeOH/NH4OH
97/3/0.1). The pure fractions were collected and evaporated. The residue (3.9g) was

25  crystallized from EtOAc, yielding 2.47g (27%) of compound 1, melting point 174.3°C.



ammoni um chl oride and extracted with Et QAc. The organic | ayer was separat ed,
dried 25 (MgSO4), filtered and the sol vent was evaporated till dryness. The
residue (14.92g) was purified by colum chromatography over silica gel
(15-35 m (eluent: -52- DCM MeOH NH40H 9416/0.1). The desiredfracti ons were
coll ected and the sol vent was evaporated, yielding: 7.29 (63% of

intermedi ate 69. Exanple A22 Prgpa;atiq@n of internediate 70 )-- CNOH N 5
nBuLi 1.6Min hexane (0.09 nol) was added slowy at -78C under N2 flowto a
sol uti on ofExémple®P0- 3- et hyl - 2- net hoxy- qui noline (0.075 nol) in THE (200n).

The mxture was stirred f. 1 hour. A m¢xture of
1-acetyl 4P?€tp§ra 91&941%?3?989%‘;?—2- benzoﬁm bonyl | - pi peridine (0.075
t 0

mol) in THE (100nl) was added dr opwi, The m xture was stirred at
-30C for 2 hours, poured out into water and arroni um 10 chl ori de and

]glet:act Sd \dglf![ikri]d:_éc@ﬁlnﬂjrh@s ﬁd@@ﬂimdt@y@fguﬁ@ﬁf%ﬁ@ﬁﬁlﬁﬁ@ﬂi)o%ﬁdei(0@1_(%6350?%,7 19)
iltered and. t.he solyen s_evaporaf e ness. The resi due .
was purifi &Py Wa@éﬁ%ﬁ@cﬁﬁ%ﬂ&{‘ﬁ@%ﬁ\?ﬂ ﬁ‘éfi&fi ag&hytffﬁsbsé’fms(“insqf?)S nm (el uemg:J :

DCM MeOH/ Ntikterrhediate/ 3(0000593 moljtie 2 ¢gpecpanend (40mek}.t The msixtweer wascstikieé at edmand t he

I t i | ] | . Th
orect pi o SoReRRe Krothonly Bpub @GBS afAmebiyEhan abohll OB bloigl 12, . o
70, nel ti ngn@extrected wits DCM. The praeipitate was fg_iferﬂféf andrizashedbwioa heding Exanpl e B 1

Ih?(rjreggmgir '(?llimgfe'ddf N lé?lgnl\%e d%ggd(»( Sg}lmﬁgxe@é%)bigﬁ&éﬁﬁgﬁ%@r vsv\a/asgcgig@}@gggmanijnheat ed
i i . i
a%/ 80C for f’@‘ﬁr.eﬁ?ﬂ%&ﬁis&tvﬁ?téz %?P(?E?(S‘?%etﬁp‘i'ﬁqsﬁmg‘is é"ra%tfﬂﬁ ,lzﬁ‘ig?lé‘d into ice

wat er, basiMéQil The tprechyivhteHv asrfilteeedtoffnt] ddedyiyidbdib( 6 9g bfcompoged2,c | ayer was
dried ({MgS o f of f and evaporated. The resjdue was purified by
col ﬁrm 1(:@Ixﬁr c??réla?nédiog%%ggj\ier silica gel (151101in) (éluent : DCM MeOH NH40H
97/3/0.1). The pure fractions were col |l ected and evaporated. The residue
(3.99) was 25 crystallized fromEtOAc, yielding 2.47g (27% of conpound 1,
mel ting poifééﬂ-lllrié—s.3 C. 53- Exanple B2 Preparation of conggu . 2

Preparation of compound 3 ‘ s

. H .
A mixture of intermediate 10 (0.01432 mol) in acetic acid, anhydride (50ml) was
stirred at 100°C for 3h. The mixture was poured into ice, basified with ammonium

15 hydroxide and extracted with EtOAc. The organic layer was washed with water, dried
(MgSOy), filtered off and evaporated till dryness. The residue was purified by column
chromatography over silica gel (15-40pm) (eluent : DCM/MeOH/NH,4OH 97/3/0.1).
The pure fractions were collected and the solvent was evaporated. The residue was

) crystallized from diethyl ether, yielding1.65g (36%) of compound 3, melting point
20 1682°C.
Example B4
Preparation of compound 4
N
ol

A mixture of intermediate 12 (0.022 mol) and tosy] chloride (0.033 mol) in potassium
carbonate 10% (100ml) and DCM (100ml) was stirred at room temperature for 1h. The

25 mixture was extracted with DCM. The organic layer was dried (MgSO4), filtered off
and evaporated. The residue was recrystallized from diethyl ether, yielding 5g (84%) of
compound 4, melting point 227.5°C.



H Sulfuric acid (I in]) was added at OC to a solution of chrom un(V1)okide *
(0.01186 nol) in water (2.2nml). The m xture was then added at 0OCto a
suspension of intermediate 7 (0.00593 nol) in 2-propanone (40m ). The

m xture was stirred at room5 tenperature for 3 hours, poured out into an
aqueous potassi um carbonate 10% solution and extracted with DCM The
precipitate was filtered off and washed with a boiling nixture of DCM and
McOH (50/50). The conbined organic |ayéf was dried (MySO4), filtered and

the solvent was evaporated till dryness. The residue was crystallized from
MeOH. The preci pitate was filtered off and dried, yielding 0.69g of conpound
2, 10 rreltl s 255C. Exanple B3 Preparation of compound 3 x A mxture
of mternedra'ia'{ (0.01432 nol) in acetic gcid, anhydride (50m) was

stirred at Emnganmofmmpmslfm xture was -@ dinto ice, basified with
ammoni um 15 hydroxi de and extracted with Et[OAc. The organic | ayer was washed
wth water, dried (MSOH), filteredys ‘ N*e\gaporated till dryness. The
residue was purified by, colum chg rap)#y over silica gel (15-40m
(eluent : DCM MeOH NHA0H 97/3/0.1). The pure fractions were collected and

t he sol vent Awatutien apiatehediate T5 €0.04tsmol)in acetic dcid; ayteydaille (100mI) wasrsticedt hy |

th | Exanpl

B b egar ar HisERpRdon O n i ERTRA Mlpome TRl ilad PhE hesicBOwib Bkt 0 OP) ©
and tosy§ chp orwaer, b@lfwgavlﬂm)mq»murpdw@rgsldamd mmwacmm agawmic) and DCM
(100m) WaSl Ms%ﬁhe@mgsmm ﬁl%‘ém?&f%ﬁ!{@aﬁdi‘ﬁted tm di%@ss The I‘Ehﬁiﬁél(lg A498p

Svapor at Sd”“wmm b SRS bra BBy oV 3 B e YRR of 15"
(84% of  compOuU)drke puretiictiogs were bblledled aﬁlﬁvap&lﬂtedEﬂwfﬁélmeHBg,maﬁa%t ion of
conpound 5 added to a solution of activated carbon and MeOH. The mixture was stirred, filtered |
10  through celite and evaporated till dryness. The residue was crystallized from MEK,
yielding 1.77g (13%) of compound 5, melting point 254.2°C.

Example B6

Preparation of compound 6
- N~
8] N I

H

Formaldehyde (0.189 mol) and sodium cyanotrihydroborate (0.028 mol) were added to
15  amixture of intermediate 17 (0.00945 mol) in acetoﬁitn'le (50ml). Acetic acid (0.019

mol) was added carefully over a 10 min. petiod and the mixture was stirred at room

temperature for 3h. The mixture was extracted with diethyl ether and washed with

sodium hydroxide 3N. The organic layer was dried (MgSOy), filtered off and

evaporated. The residue was recrystallized from 2-propanone, yielding 1.6g (76%) of
20  compound 6, melting point 226.7°C.

_BL_p_lﬂL

1-piperidinepropanamine (0.0794 mol) was added to a solution of intermediate 19

(0.0265 mol) in THF (200ml). The mixture was stirred at room temperature for 4 hours.
25  The solvent was evaporated till dryness. The residue was washed several times with

water and taken up in DCM/MeOH 98/2. The organic solution was dried (MgSOy),



D OrNH A solution of internediate 15 (0.044 nol) in acetic acid,
anhydride (100m) was stirred and refluxed for 12h. The m xture was
evaporated till dryness. The residue was taken 5 up in water, basified with
ammoni um hydr oxi de and extracted in DCM The organic |ayer was dried
(MSH), filtered off and evaporated till dryness. The residue (13.49g) was
purified by columm chromat ography over pgl lica gel (eluent : DCM MeOH NH4AOH

97/3/0.1). The pure fractions were coltected and evaporated. The residue

(39, 22% wgg r_e?‘gl%lﬂe E&véfatﬁzﬁééifah&‘&e@fﬂﬁ%&d@?@é’ W) Qﬂﬁemﬁcm The mi xture
was stirred, Fritered 10 t.hrou c_?llte ﬁq@d-eva orated til] dryness. The
resi due wasClpPpatography, @Y§r FIPB‘hgq?/Qé,‘ 0 gmlfe ngﬁl\%&mogf%é%’ﬁound 5,
?gl a i889 p;)i) The g&-ﬂfﬁ_@ionmmﬂo?ecﬂ’&l dﬁﬂellih?db oazehmaswg%ﬂﬁa}z;me r&idﬂeglgsgoi nal gghyde
: mol ) and ,sodi not r.i hydroborate (0. wer e added to a
m xture of ?'Vﬁ%}lgfl%&‘i‘gﬁ%(i%&‘ef@Q%QSM?SéWﬁﬁ‘g@eW%ﬁ%Pi“Pé“ PURHHYM  Acetic acid
(0.019 n®l ) cavbenased¥el arslPE@Miank exivactad veithIDCM. The prganio thyanelas deparatedt ur e was
stirred at r I ! r 7 wi th diethyl
et her and Wa&g%e@dé\n {42%% iaﬁ% s?il?%gi%g gﬁ ?&ﬁeﬁé’?%e‘r’\@gﬁféé&[ _‘e"?gwas dried
(MySO4), fi rryetaligedfrom disthyl étb@rp%hmré@pltarwa& ’@lsqr@w? endsdriedcYiglding! | i zed from

2-propanone,1_gg'ggl6@j,)rwcam nfl 7@8hydhte (B9) conmpound 6, nelting point 226.7C.
Exanpl e B7 Preparation_of conmpound 7 ~ HH H 1-piperidinepropanam ne

(0.0794 nol) was added to a solution of internediate 19 (0.0265 nol) in THE
(200rr1)1 Th% m xture was stirred at roomtenperature for 4 hours. 25 The
sol vent gvas ed till dryness. The resi due was washed several tines
with water Rropatatiemeef comppend @M MeOH 98/ 2. @ organi c solution was dried
(MgSA), -55- filtered and the sol vent was“fevgporated. The residue (4g) was
purified by col um - -

Acetyl chloride (0.012 mol) in DCM was added at 0°C to a solution of intermediate 21
(0.01 mol) in DCM (52ml) and pyridine (3ml) and the mixture was stirred at room
temperature for 2h. Water was added and the product was extracted with DCM. The
organic layer was washed with aqueous HC] 1N, then with aqueous potassium

15 carbonate 10%, dried (MgSO,), filtered off and evaporated. The residue (3.02g) was
recrystallized from EtOAc and diethyl ether, yielding 1.7g (51%) of compound 8,
melting point 206.2°C.

Example B9
Preparation of compound 9

20 A solution of intermediate 23 (0.0088 mol) in MeOH (50ml) was stirred and refluxed
for 4h. The mixture was cooled to room temperature and evaporated in vacuo. The
residue was taken up in EtOAc/DCM/MeOH and stirred with activated carbon. The
precipitate was filtered through celite and the filirate was evaporated. The residue was
recrystallized from DCM/MeOH, yielding 1.5g (62%) of compound 9, melting point

25 2073°C.



chromat ography over silica gel (35-70 m) (eluent: DCM MeOH NH40H 90/ 1011). -
The pure fractions were collected and the sol vent was evaporated. The

resi due was washed with diethyl ether and dried. The residue (2.8g) was
taken up in potassiumb5 carbonate 10% and DCM and extracted with DCM The
organi c | ayer was separated, dried (MgS™4), filtered and the sol vent was
evaporated. The residue (2.29) was cr%gtal lized fromdiethyl ether. The
precipitate was filtered off and dried?%yielding 1.85g (169 of conpound 7
as hydrate E .mdle Bl 0 Exanple B8 Preparation af.conpouttd 8 ~ N Acetyl
chloride (07 in DCM was added at 0Gto a solution of internmedi ate 21
(0.01 nol) Prep@ation sfnempowndilOoyri di ne (3 nd the mixture was stirred at
room tenperature for 2h. Water was added d the product was extracted with
DCM The organic |ayer was washed wi HC11N, then wi th aqueous

pot assi um 15 carbonate 10% dried ( z f ered off and evaporated. The
resi due (3.02g) was recrystallized frlom Et OAc aHdOdl:d} hyl ether, vyi el ding

of | Cormout t 5 SCRRuRt A 2N GURM kfinPoride(0.CR88 plehr s B 10 BRLR o
(50 ) was giiiﬂmadzi%ﬁ&ﬁ ?%h"’é%é‘ﬁ) in eru%ﬁ_dw X BrG, s séiggaé%jliogcr oom
'ItE e rcr)p; e /r at ur efezr2d hewrsgwufedent into wmubqsiﬁﬁﬂeviﬂrmh@lﬁm%&okiﬂk,efmem tfomgh

t OAC . SLhLE t v e 1 was
1t or o0 PSR AAHERH) W8 DOV thedbbatHhie? y5R ebihion dfed (HSEIR SLBRA oV
recrystal | i austitht salvenD@ns axsppiatedi Biedpsidpe14.862)(ver % ystallized from dpropanome| t i ng
point 25 20 AEiyr i FREARAfaf vl FERBBIY Boc e SARALPAOIO 8B 12O (1. 1)

Hydrochl oric acid 12N and ti n(Iili%chl oride (00,0888 or € added to
a mxture 9Slakendmip We‘IWe. Vagwaed with wates ppdfiligeditrque eghite. The -
M Xt ure wasThé orgisicl1ayer WwatQeparited, ddéd (MgBGy), frredadd tiétsolveatwasat er, basified
with anygn! E'\F‘ng%fjeﬁ%ﬁedxgsidﬁé 63?4%£)e\9astcﬁ'§§ya%?md from 2-propanone and diethyl ether. '
The precipitate was filtered off and dried, yielding 2.71g of compound 10 as hydrate
(1:1), melting point 240°C.

- Example B11

15 A mixture of intermediate 31 (0.0028 mol), intermediate 27 (0.0056 mol) and
potassium carbonate (0.0084 mol) in acetonitrile (10ml) was stirred at 80°C for 2 hours.
Water was added. The mixture was extracted with EtOAc. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (1.1g)
was purified by column chromatography over silica gel (15-40 pm)(eluent:

20 DCM/MeOH/NH4OH 94/6/0.2). The pure fractions were collected and the solvent was
evaporated. The residue (0.6g, 43%) was crystallized from diethyl ether. The
precipitate was filtered off and dried, yielding 0.201g (14%) of compound 11, melting
point 116°C.

25 Example B12



-5 celite and rinced with DCM The organic | ayer was separated, dried
(MgSH), filtered and the solvent was evaporated. The residue (4.86g) was
crystallized from 2-propanone and diethyl ether. The precipitate was
filtered off and dried. The residue (4.05g ,830) was taken up in DCM The
m xture was washed with water and filtered trough celite. The organic |ayer
was separated, dried (MgSH), filteredsand the sol vent was 10 evapor at ed.
The residue (3.46g) was crystallized from 2-propanone and di et hyl ether.

The preci pi Adnigtuggef intermesialie3% (01023 mol in Byfroghlenccidp (132ml)and ound 10 as
hydrate ( 1&815&111) WA stitred aftPreflixed46:A hdniso60led 8 rdokn Rufiepddt hitlpdtiredcsyipound 11
HN O 0 1b A mxtur,lg'gof mtermeﬁlhatg %1‘80 %)28 ml%hﬁnternﬁﬂate 27
(0.0056 ol nteqe walshLhe preqraitats s ferad o, Werlad wish yafer angb with Aiefti | ¢ ( 10n )
was hst irr edetaﬁ a0 Ariédy Pa l(rg) of the resiihit €5.7g)awas atldatlized ﬂem-mbpﬁm?wf&eexg r acéI ed
W th Et . _The..qr gani. r St wi t ' / iltered an

t he sol \%\ nt p‘f/ﬁ‘glt@%g’ﬁ%pg?%gxﬁﬁ%ﬁ?de%@d@%?f%f&{ %esdd’ %‘(?1? r%%%g %tly col um

chr omat ogr aptmpaupd i 2.9n¢liingpam|21{°E- 40 pm) (el uent: 20 DCM MeOH NH4AOH

94/ 6/0.2). The pure fractions were collected and the sol vent was
evaporated. The residue (0.6qg, 43% was crystallized fromdiethyl ether. The

preci pitateg EBhtered off and dried, yielding 0.201g (14% of conpound
11, nelting olrnt 116C. 2 anpl e B 1XFEesepa; ati oJof conpound 12 ~ 0 -57-
A mxture 0&918%@%;--%&19519%@-- -30.0235 “J“l) in hydrochloric acid 3N (132ml)
and THE (80nl) was stirred and refluked for 4 hours, cooled to room
tenperature and poured out into ice er. The precipitate was filtered
of f, washed with water and with di nd dried. Part (1g) of the
residue (5.7g). was crystallized from2- e. The 5 precipitate was
filtered off, washed with diethyl ether and”dried, yielding 0.5g of

conpound 12Sodiwnicyangtrgryidroborie(C0145mol) wes Blded pAtiopwisatd asolaionofnpound 13

10 intermediate 34 (0.0147 mol) and 2-methoxy- ethanamine (0.0176 mol) in MeOH
(80ml), while stirring at 0°C under _N2 flow. The mixture was allowed to warm to room"

temperature over a 30-min period, then poured out into water and extracted twice with
DCM (2x100ml). The combined organic layer was dried (MgSOy), filtered and the
solvent was evaporated. The residue (5g) was purified by column chromatography over

15  silica gel (15-40 pm) (eluent: DCM/MeOH/NH,OH 95/5/0.3). The pure fractions were
collected and the solvent was evaporated. The residue was allowed to crystallize out.
The precipitate was filtered off and dried. The residue was recrystallized from diethyl
ether and petroleum ether. The precipitate was filtered off and dried, yielding 2.1g
(34%) of compound 13.

20

Example B14

Soases

compound 15

(EE) . H,0 (1:1)
A mixture of intermediate 38 (0.001409 mol), (3-chloro-1-propenyl)- benzene (0.00183
mol) and potassium carbonate (0.00507 mol) in DMF (10 ml) was stirred at 70°C for
15 hours , cooled to room temperature, poured out into water and extracted with

compound 14

and



O Sodi um cyanotri hydroborate (0.0147 nol) was added portionwi se to a
solution of 10 internediate 34 (0.0147 nol) and 2-net hoxy- et hanam ne
(0.0176 nmol) in MeOH (80nl), while stirring at OC under N2 flow. The

m xture was allowed to warmto room tenperature over a 30-mn period, then
poured out into water and extracted twice with DCM (2xI OOmM ). The conbi ned
organic |layer was dried (MgSO4), filtered and the solvent was . evaporated.
The residue (5g) was purified by col urmSchr onat ography over 15 silica gel

15- 40 - - -
ol | ect on aiP /R0 The CHAAREEL DhChlrstet ita AlfesODORRA Culd RELGHUE Wi ©
cryst al | i zeevaperatedtifldryness: Ipe tasidge (% 8)iwas Pudbedy coliran ehrpmatograply r esi due
was recryst gldrisgieslgdl (51351 ud (Bhlent: SOM/NIE DD 525/001 @h 8 80/20/01%. TW&Ci pi tat e

filt ff d dried, vyieldi 2.1 349 f 20 Ex I
e Ll SR VL b it S SRR i, T ©
a nfl conppu Rdnd]@Sg FE(58%). Fi26ay ctystillizédfiont 2pmpadonk ntdDIREITht @redipitafd. 00 1:)10 9

. (3- - - - . ' t
(0. bos07 ol Rierisie e yiBRIAYR 4 o SpBig IR huRRo RS FRE. (00 2L Do ©

r oom t enper HE wagcrygsallizaskfrom 2-propapongcand diethyliethen Theprecipifate was BBeredcoffAc. The

organi c | ay PiRlad ; | bt . tﬁ:@ief{ent was
evapor at ed fgIH d'rynessliﬁe, th%@%ﬁﬂ%W?%ﬁgCl mmg{egﬁlﬁﬂ??‘e%p%y col um

chr omat ogr apith D@4 bheorganiclaysgwas i@ﬁ@g‘%d#m@gi’léﬁ)ﬁ)z Hezefl mrdibe splyent o5/ 5/ 0. 1
and 80/ 20/ Owag evaparted fill deynesy) gieltkiriped. 25| df €othpelnd g, iméleing poiad 108PCS wer e
evaporated, yielding 0.24g FI (33% 5 and 0.5g F2 (530/§. FI was crystallized
from 2-propanone and DIPE. The precipitate was filtered off and dried,

yi el di ng 0. ﬁ§%1%g19j31§orrpound 14, nmelting point 107C. F2 was crystallized from

2- propanone . hyl ether. The*precipitate was filtered off
Preparation of compound 16

: , N
A mixture of intermediate 40 (0.00836 mol) in MeOH (60ml) was hydrogenated under
a 3 bar pressure for 15 hours with Pd/C 10% (0.36g) as a catalyst. After uptake of Hj (1

15  equiv); the catalyst was filtered through celite and the filtrate was evaporated till
dryness. The residue (3.4g) was purified by column chromatography over silica gel
(15-40 pm) (eluent: DCM/MeOH/NH,OH). The pure fractions were collected and their
solvents were evaporated. The residue (1.8g, 50%) was crystallized from MEK and
DIPE. The precipitate was filtered off and dried, yielding compound 16, melting point

20 181°C.

Example B16

Preparation of compound 17
& N
y [
H

A mixture of intermediate 43 (0.088 mol) and chlorobenzene (1.162 mol) in aluminum
chloride (300ml) was stirred at 100°C for 12h. The mixture was poured into ice water,
25  basified with ammonium hydroxide, filtered through celite and extracted with DCM.
The organic layer was dried (MgSOsy), filtered off and evaporated till dryness. The
residue (49.35g) was purified by column chromatography over silica gel (eluent :
DCM/MeOH/NH4OH 97/3/0.2). The pure fractions were collected and evaporated. The
residue (4.1g, 14%) and norit in MeOH was stirred at 50°C. The mixture was filtered




.and 'dried. The residue (0.38g) was taken up in HO (31N). The m xture was
extracted with DCM The organic | ayer was separated, dried (MgSO4),
filtered and the solvent 10 was evaporated till dryness, yielding 0.25g of
conpound 15, nelting point 198C. Exanple B 15 Preparation of conmpound 16 A
m xture of internediate 40 (0.00836 nol) in MeOH (60mL) was hydrogenat ed
under a 3 bar pressure for 15 hours woth Pd/C 10% (0.-36g) as a catal yst.
After uptake of H2 (1 15 equiv); the catalyst was filtered through celite
and t he fi |throaghecelitesand theftiraie axas tvdpbramdyxhletmessr Abe resisiud was (1ystdlipedvas
purified b @&mﬁmm Rflﬁl'@? lient

DCM MeCHI N e pure’HOrgctl on?g\%gtryazbt%&?pog?&eya Aggpeolmrtﬁgér{?/ents wer e
evaporated. The residue (1.8g, 50% was crystallized from MEK and DI PE. The
precipitate was filtered off and dried, yielding conpound 16, nelting point
20 181C. EM% Preparation of corrpound 17 A mixture of internediate
43 (0. 088 rmtparation of dunmoobeh&ene (1. 162 mj) in alum num chloride (300nl)
was stirred at 100C for 12h. The mxtur as poured into ice water, 25
basi fi ed wi th ammoni um hydroxi de, 1N l v celite and extracted W t h
DCM  The organic |ayer was dried wa & eTE
dryness. The residue (49.359) was pUI’IfI ed by* col um chr omat ogr aphy over
silica gel A dlixtertof compiaGivi RE@BDEMHadHindérmic Acid)(11.3th apdifeembmalet(3ml)s wer e

CO! | ect ed éﬁﬂ%ﬁ&rl%%dfor B]ﬁourg ?xﬁ*tﬂ&?co&fédégrojoﬁh@mggﬂt Fb{rmt Bei O_l vas

stirred at Xtu

filtrate mdélémb)p@d&manndm@mlim@@edw Tl mixture\yeas s@n%qtdﬁmc‘z@m from
VEKI DI PE/ Medursy t&t1él 6 Sootn REpefaflie, p@fue& eﬁma&m@b vidter dMBIbhdifiel with At 220. 1C.
Exanple B 17 Preg éatlon of w ‘dl ct" of co und 2 (0.0089
mol J in forSppeentate ymghydegxige St‘ PRYEYE “160C for 15
hour s altd tfﬁimdarﬁbdmlda]mn up cowatteand e r'ﬁle nEgtung wasaatmdd f((rJZO minlTheand

formam de ( i t for
hour s, cool@%g&sg%n@@%%ﬁ? S?Sd%p}”gﬁ?% g%{?;g‘%ﬁ%fé&h u\ﬁgtlgrm%lﬁ'g&basﬁled
with a coremP28Q°6d ammoni um hydroxi de sol uti on. DCM was added. The
precipitate was 10 filtered off and taken up in water and MeOH The m xture
was stirred for 20 mn. The

Example B18
Preparation of compound 19 o N._-0
~ 0@

A

15  Sodium tetrahydroborate (0.0292 mol) was added slowly at 0°C under N; flow to a
suspension of [mixture (0.024 mol) of intermediate 49 (0.012 mol) and intermediate 50
(0.012 mol)] in MeOH (80ml) and THF (80ml). The mixture was stirred for 1 hour,
then poured out into water and extracted with DCM. The organic layer was separated,

) dried (MgSOy), filtered and the solvent was evaporated till dryness. The residue (7.5g)

20  was purified by column chromatography over silica gel (15-40 pm) (eluent: DCM/2-
propanol/NH4OH 96/4/0.1). The pure fractions were collected and the solvent was
evaporated. The residue (5g) was separated into its isomers by column chromatography
over C 18 (column: HYPERSIL® C 18 10 pm) (eluent: MeOH/H,0 68/32). The pure
fractions were collected and the solvent was evaporated. The residue (2g, 25%) was

25  crystallized from MeOH. The precipitate was filtered off and dried, yielding 2g of
compound 19, melting point 204°C.



precipitate was filtered off and dried, yielding 1.55g (48% of conmpound 18;
melting point >260'C. Exanple B18 Preparation of conmpound 19 H N cN 15

Sodi um t et rahydroborate (0.0292 nol) was added slowy at OC under N2 flow to
a suspension of [m xture (0.024 nol) of internediate 49 (0.012 nol) and
internediate 50 (0.012 nmol)] in MeOH (80nl) and THE (80nil). The m xture was
stirred for 1 hour, then poured out into water and extracted with DCM The
organic |layer was separated, dried (M), filtered and the sol vent was
evaporated til|: IYgess. The residue (7.5g) 20 was purified by colum
chronatograéh%mgggi—siIica gel (15-40 pm (eluent: DCM 2- propanol | NHACH

96/ 4/ 0. 1) . Faeparatior of coppoiathz) were col |
evaporated. The residue (5g) was separgt
chromat ography over C 18 (columm: H¥
68/ 32). The pure fractions were col | ected ams’t he sol vent was evapor at ed.
The residue (29, 25% was 25 crystallized from MeOH The precipitate was

filtered off . dr i b | f: lt ] i 204C.
b0 “Exanpi & Sdlighiah Bt 557007 ol in wRSERITED b3y el O B 20FC | oo
(0,02 nol ) iasolutioeef gromonykiomisasidd0.029 medn agetic arid (30wh was addsdut i on of
i b o5, ¢ orapife i U cfbenBolton it lilod P00 it or P RO M e tor 2
hours and 5 DB QB iBGHce Wate- }l’ﬁeerqmlwas ?ﬁ@"hf%@ttﬁi’g‘ Mé‘gﬁ‘é‘i}?‘iﬂ 2Het o0 pH: 7
\évi th . S ?I?/Ig g m(BNﬂxtﬂ)ekdacted(\fitib DaN Th brganic dyenivaddried\MgS0g) md geevolvehery eE 1\ivas )
rie . e g
was purifi 830 36;%;0 %’P‘g%%;@f ngl_rg%g &8 F?ﬁlfi@%%ﬁ’rﬁ%ﬁg‘{%’ ?g‘gﬁer%gl\l/%?&gf I'ca gel
(el uent :  TolchwmatiErsphbpeen silichEr Crhuen: Tonae/D)promnel NB@H 80H0R BcTicons wer e
From Voo Dy Loerefoi itee BB BRPAELSREnt JA6 oTaBBlaiet TSI Wi S B ' (15
of compdfind cﬂﬁfaﬂﬁé‘ﬁ@f“ﬁym the gesylme sol O"W@S‘ﬁétﬁmﬁ%‘gw ?‘pcﬁ'“rpound 21 N
Cl . (15%) of compound 20, melting point 270°C.

he sol vent was
o Its isomers by colum
C18 10 m (eluent: MOH H20

cted a
n
I

Example B20

Preparation of fcompound 21 L_Nj ﬁﬁ
. J:j/k/@{
Cl

A mixture of intermediate 60 (0.0031 mol) and 2-oxo-butanoic acid, ethyl ester

15  (0.00622 mol) in MeOH (50ml) was stirred and refluxed for 12 hours. The solvent was
evaporated. The residue (2g) was purified by column chromatography over silica gel
(15-40 pm) (eluent: DCM/MeOH/NH,OH 95/5/0.5). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from MEK and DIPE.
The precipitate was filtered off and dried, yielding 0.215g (18%) of compound 21,

20  melting point 194°C.

Example B21

A N
POSAY
H
A mixture of propionylformic acid (0.0264 mol) in acetic acid (q.s.) was added
dropwise at 0°C to a solution of intermediate 68 (0.0250 mol) in acetic acid (q.s.) and
25  water (80 ml), then the solution was stirred for 2 hours at 0°C and poured out into ice-

water. Sodium hydroxide (3N) was added until pH 7 and the resulting solution was



‘A m xture of internediate 60 (0.0031 nol) and 2-oxo-butanoic acid, ethyl
ester 15 (0.00622 nol) in MeOH (50m) was stirred and refluxed for 12 hours.
The sol vent was evaporated. The residue (2g) was purified by colum
chromat ogr aphy over silica gel (15-40 m (eluent: DCM MeOH NHAOH 95/5/0.5).
The pure fractions were collected and the solvent was evaporated. The
residue was crystallized from MEK and Pl PE. The precipitate was filtered
off and dried, yielding 0.215g (18% of compound 21, 20 nelting point 194C.
Exanpl e B2leitracted Gzﬁlﬂﬂ)ﬂMMe@H ThergpganivdaR? wabldfied (Mg Oy) aidshe salfent was

r0|onlform dropw se
gt 8C tg a &GP errre%gl& Skd?lggf’%@ Vgafg@eg ﬁ’%llﬁlnﬁdgce |@qg?€d (9. g )
and 25 wat moﬂl@Blaytmi yveretdveppr@ttﬁbdry@nduthﬁ@wmyasmtaﬂmdfmmZ hours at OC and
poured out OHBhAT m%%ﬁmﬁt%%m&é% e dd ag)tgel PH 7 and

the resulti ng so utlon extracted wth he organi c |ayer
was drieé (&tround 24 dneling pAtI88C-wvas  evapor at ed (vac.). The crude oily
residue (12 g) was taken up with McOH/ DCM The nother |ayers were
evaporated dry and the residue was crystallised from EtOAc/MeOH, finally
the desiredEgpimgleB22was col | ected, yielding 1.4 g (16 % of 5 conpound 22,
mel ting poi Pr epar on of conpound 9 and 130 00 H
[~ H (2 (E?;ep&%&o“gé?g@dem&%go%nd 130 A m xture of interpediate 69
(0.0123 nol }3¢ n hydrochloric acid 6N (95gl) and THP (38nmL) was stirred and
refluxed for 15 hours, cooled to roo ‘

basified with a concentrated NHAOH €0 The
organi c | ayer was separated, dried WS ) h = etlodnd t Yent was
evaporated till dryness. The resi due (13.69) was purlfled by gol um
chr omat ogr aphy over silica gel V4] B)

compound 129 compound 130

A mixture of intermediate 69 (0.0123 mol) in hydrochloric acid 6N (95ml) and THF
(38ml) was stirred and refluxed for 15 hours, cooled to room temperature, poured out

10 onice, basified with a concentrated NH4OH solution and extracted with DCM. The
organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated
till dryness. The residue (13.6g) was purified by column chromatography over silica gel
(15-35 pm) (eluent: DCM/MeOH/NH,OH 94/6/0.5). Two desired fractions were
collected and their solvents were evaporated. Both fractions were crystallized from 2-

15 propanone. Each precipitate was filtered off and dried, yielding 0.7g of compound 130,
melting point 170°C and 0.7g of compound 129, melting point 252°C.

) Example B23
: Preparation of compound 131 N

E N O
H
A mixture of intermediate 70 (0.0504 mol) in hydrochloric acid 3N (400ml) and THF
20  (200ml) was stirred and refluxed for 12 hours, then poured out into ice water, basified
with ammonium hydroxide and 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 (eluent: DCM/MeOH/NH,;OH 90/10/0.1). The
pure fractions were collected and the solvent was evaporated. The residue was
25  crystallized from DIPE. The precipitate was filtered off and dried, yielding 7.45g (37%)

of compound 131, melting point 249°C.



(15-35 m (eluent: DCM MeOH NHAOH 94/6/0.5). Two desired fractions were
collected and their solvents were evaporated. Both fr actions were
crystallized from2 15 propanone. Each precipitate was filtered off and
dried, yielding 0.7g of conpound 130, nelting point 170C and 0.7g of
conpound 129, nelting point 252C. Exanple B23 Preparati on of conmpound 131 A
m xture of internmediate 70 (0.0504 nol) in hydrochloric acid 3N (400m) and
THE 20 (200nl) was stirred and refl uxB# for 12 hours, then poured out into
ice water, basified w th amoni um hydroxi de and extracted with DCM The
organi c | ayer was separated, dried (MgSO™4), filtered and the sol vent was

evapor at edE{’@@i%@ due was purified by colum chromatography over silica
gel (el uent? ! NHAOH 90/10/0.1). T ure fractions were collected
and the solRreparatigaof somponndildd. The resi dﬁg\@p% crystallized from DI PS.
The precipitate was filtered off and drifd, erding 7.45g (37% of
conmpound 131, nelting point 249C. -62- Ex“le a B24 Pfeparatjon oL conmpound
132 0i NO H A mxture of conpoungi (B 2Q01RI DI ),

Q.20 15
1- (2- br omoet hyl ) - 4- net hoxy- benzen 0186l mm| ) and pot assi um car bonat e
(0.00657 mol) in DVMF (10n) was stirfed at 5 ¥0& for 15 hours, cooled to

room t enper Qlikre &Qaﬁﬁanﬁgtslg@mgw%&&f %ﬁmr&ﬂaeﬂ%tﬁﬂm%iilbﬁﬁ . The

organi c | ayer: V\? sepafr ate rie @% filtéred and the solvent was

evapor at ed’ OiO0FSmY 8ad potassiam casbapaie (§.90%5 g0l oM I b waniresgiod

% Er 0 (rjrat aor gn?sz eI houts), bsoaecna:r?dnlt&nﬁﬁramﬁ, pﬁedeueatimowruﬁm&\k%%t 37/ % 0.1).
e desired fir ons were collected and {. 0 apor at ed. e

oot due 10 v BEAC The SinSic et oL Ebu PR g OB e G RERIEE e The

preci pi t at ewaseyapdrated B doynedsf Thawsidud (@33g)was| puirifigd By @dgmwf conpound 132,

mel ting poi frogliraphyovefiilic deP@ sH0SRA ElbADEMIMBARAIOE o33/0.1)- O H

The desired fractions were collected and the solvent was evaporated. The residue

10  (0.37g) was crystallized from 2-propanone and diethyl ether. The precipitate was
filtered off and dried, yielding 0.24g of compound 132, melting point 203°C.

Example B25

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

A solution of compound 131 (0.00248 mol) and [(4-methoxyphenoxy)methyl]}- oxirane
15  (0.00289 mol) in 2-propanol (15ml) was stirred at 80°C for 12 hours. A solid was

filtered off and dried. The residue was purified by column chromatography over silica

gel (35-70 pm) (eluent: DCM/MeOH/NH,OH 95/5/0.1). The desired fractions were

collected and the solvent was evaporated. The residue was crystallized from methyl

ethyl keton and diethyl ether. The precipitate was filtered off and dried, yielding 0.72g
20  (50%) of compound 133, melting point 219°C.

Example B26
Preparation of compounds

144 and 145

dansavscaidsdnnssante

seperaliiecpens



A solution of compound 131 (0.00248 nol) and [ (4-nmet hoxyphenoxy) net hylj -
oxirane 15 (0.00289 nol) in 2-propanol (15m ) was stirred at 80C for 12
hours. A solid was filtered off and dried. The residue was purified by

col um chr omat ogr aphy over silica gel (35-70 pn) (eluent: DCM MeOH NHAOH
95/5/0.1). The desired fractions were collected and the sol vent was
evaporated. The residue was crystalliz fromnethyl ethyl keton and
diethyl ether. The precipitate was filtered off and dried, yielding 0.72g 20

(50% of conpound 133, nelting peiatiomdIC.  Exanpl efﬁgﬁldﬁq&mratlon of
congoynds C) 144 and 145 CH and H - d?’} Enantiomer A Enant,i

conpound- 144 conpound 145 A mi xt&oBY % ernedi at e £9MpRFgd ggem)l) and Pd/ C
(0. 1g9) in TAmikheof intevaediateytd (090G el aad Pd/Qo0 gk imFHIAA0NE) wazr 18 hours

vapor at ed. PSR 0 ripeifys ir 8BRS aIg ospherbbredalie s ogr aphy - over
silica gel ﬁ@r@@vmcm/ﬂ‘hemmmvmmm T&p re.‘B‘:iiuB(Zlﬁg))waspmﬁﬁdlact i ons were
col | ected @at)é%g hﬁhﬁé 0.5g F2. F1
was separated | n?g&&it&ﬁ?}?]h nti rﬁﬁ ‘Eﬂl qu romat o ﬁ#o i raI pak AD:
el uent : MW#MoTwmﬁyﬁsuonwswr@Heqt%ﬁad the s vens Mag eyapera dy1t=1H@g Fent was
evapor at ed, aIMI(BSgCIWBI VabSepatatbdame mo&mwlﬁerslt‘@ cHigdl chioytfatoatdphy ed from 2-

PO pth ApP S RO R 5688 kgt 2 19 O 439
crystalli zesbl\fenb\mszvagnrztghrymdrhﬂﬂ)ﬁﬁg Fa'hml (pB@:F@FB&taecwmllﬂzcd fran@e of f and
dried I el

(relngnt [ glrnearlglilgg)l{Hl %@ﬁ% Tﬂlﬁﬁ)ec g{tatﬁgﬂggmé%%n t hat&%‘%“%%@% 2]td‘)%accor ding to
one of lhe emnpend Ed{rmsltiag poiphE59°6) K@mﬂ@ﬂ%%r@v\wwww flemiked in the
tabl'es: Co. ﬁi@pan%ﬁ@])ﬁ&i fméprealﬁltﬁem@ﬁn@lrewmdn Fneicﬁrgdsa“ée(ﬁ@%wﬂ to the

same met hOdco%'lS ogncf ﬁ{S (meﬂmg pomt ?7?&) (enan mer i}) Tab
Table-1 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables: Co.No. stands for:
15  Compound Number, Ex. [Bn° ] referred to the same method as described in the Bn°

examples.

Table-1:

Sepces

Co. No. 1; Ex. [B1]; mp. 174.3°C Co. No. 2; Ex. [B2]; mp. 255°C

N
SN

B
Co. No. 3; Ex. [B3}; mp. 168.2°C Co. No. 4; Ex. [B4]; mp. 227.5°C

Co. No. 5; Ex. [B5]; mp. 254.2°C Co. No. 6; Ex. [B6]; mp. 226.7°C




Bl]; mp. 174.3C Co. No.
m p. 168.2C Co. No. 4;
254.2C Co. No. 6; Ex. [
No. 7; Ex. [B7] Co. No.
11; Ex.

[B11l]; m.

No. 13; ibd-

mp. 207.3C . H20 (1:1);

2; Ex. [B2];

Ex. [B4]; mp. 227.5C O
B6]; mp. 226.7C -64- N |

8; Ex. [B8];
Co. No. 10; Ex.
116C Co. No. 12; Ex.
[B13] Co. No. 14; Ex.

[B 10]
[B

=

rap: 255C N o" N

O

[B12];

14

Co.
H

H -
No.
y O

mp. 206.2C NN A H

np.
m p.

1, mp.
B 15];

Co. No. 8; Ex. [B8]; mp. 206.2°C

—a

@ N /”J
H

Co. No. 9; Ex. [B9]; mp. 207.3°C

H,0 (1:1); Co. No. 10; Ex. [B10]; mp.
240°C

O

0
ool

ﬁ@ﬂm\
N® O
H

Co. No. 12; Ex. [B12]; mp. 211°C

Co. No. 11; Ex. [B11]; mp. 116°C -

~0
(:OEBC(;Q

Co. No. 14; Ex. [B14]; mp. 107°C

H>0 (1:1) .(E.E); Co. No. 15 ; Ex. [B14];
mp. 198°C

Co. No.16; Ex. [B15]; mp. 181°C

7 N
TDQEP@
Y

J

Co. No.17; Ex. [B16]; mp. 220.1°C

Co. No. 18; Ex. [B17]; mp. >260°C




.Co. No.17; Ex. [B 16]; m. 220.1 C Co. No. 18; Ex. [B 17); mp. >260C -65- N
~1' 1 N~H Cd d Co. No. 19;1E"x.J[B18]; mp. 204C Co. No. 20; Ex. [B19];
mp. 270C N CL., N Co. No. 21; Ex. [B20]; m.194C Co. No. 22; Ex. [B21]; m
p. 188C H Co. No. 23; Ex. [BlIl ; mp. 140.7C Co. No. 24; Ex. [B11 ; mp.
135C N H Co. No. 25; Ex. [B 11]; np. Co. No. 26; Ex. [811] ; mp. 131.2C V a
v N\ HCo. No. 27; Ex. [Bl1l1]; T p. 18&%.2C Co. No. 28; Ex. [Bl1l]; mp.
117.1C H-=0OH H NL2 Co—No--29- Ex— 131 170 6C Co—No m Ex__[B11]; m
p. 192C CA 10 O HNO CZH294 (2: 5) lo. No. 31; Ex. [Bi ‘6) 2H204
(2:5) .H20 1), 140¢ [ Bl . 6 N HO[Co. No.
34; HEx. [Blllg . 0-1 FN[H

33; Ex. [B
Cl
Co. No. 19; Ex. [B18]; mp. 204°C Co. No. 20; Ex. [B19]; mp. 270°C
(J e L O
m L e
Co. No. 21; Ex. [B20]; mp. 194°C Co. No. 22; ];x. [B21]; mp. 188°C

N/\)\N S
N _

H 9

Co. No. 24; Ex. [B11}; mp. 135°C
0
H
o
H

Co. No. 25; Ex. [B11}; mp. 177.3°C Co. No. 26; Ex. [B11}]; mp. 131.2°C

()

&
H
N
0 H

Co. No. 27; Ex. [B11]; mp. 183.2°C

Co. No. 29; Bx. {B11}; mp. 170.6°C Co. No. 30; Ex. [Bll]; mp. 192°C
5O b
O l N : [ O
Eo G O N o
H

.C;H204 (2:5); Co. No. 31; Ex. [B11]; mp. | .C;H204 (2:5) .H20 (1:1); Co. No. 32; Ex.
140°C [B11]; mp. 122°C




Co. No. 35; Ex. [B11]; np. 110C .H20 (1:1); Co. No. 36; Ex. [Bl1l1]; np. "~ 88C:
Ho & o Co. No. 37; Ex. [Bl11); mp. 182C Co. No. 38; Ex. [B11] (") HONO
C2H204 (1:3); Co. No. 40; Ex. [B11]; nmp. Co. No. 39; Ex. [BI |I] 130C ro HH
1J~ "\"'N C2H204 (2:3); Co. No. 41; Ex. [Bl11]; np. .H20 (1:1); Co. No. 42;
Ex. [B11]; np. 125C 158C -67- NC- ~,rF OH H _ C2H204 (2:5).H20 (1:1);
Co. No. 43; Ex. Co. No. 44; Ex. [Bl I]; nmp. 104C C 11]; mp. 1388 CHF ~ N

N'JY NO UOCo. No. 45; Ex.

180C N F |

[Bl_11; . 240C Co. No. 46; Ex. [Bl1];

FNO N Rl~0

-
-4
(=]

-

(o)

Co. No. 34; Ex. [B11]; mp. 142°C

H,0 (1:1); Co. No. 36; Ex. [B11]; mp.
88°C

DJ\CKY
Cr N O
H

Co. No. 38; Ex. [B11]

()

O
IO

Co. No. 39; Ex. [B11]

. CoH04 (1:3); Co. No. 40; Ex. [B11]; mp.

130°C

)

) L

M F
OO0
© (%}

B!

.CoH;04 (2:3); Co. No. 41; Ex. [B11]; mp.

125°C

H0 (1:1); Co. No. 42; Ex. [B11]; mp.
158°C

m p.



H Co. No. 47; Ex. [BIl]; mp. 200C Co. No. 48; Ex. [Bl 1]; mp. 188C N OH
. C2H204 (1:2); Co. No. 49; Ex. [BIl]; mp. 120C &LF H' A .C2H204 (2:5)
.H20 (1:1); Co. No. 50; Ex. .C2H204 (2:5) .H20 (1:1); Co. No. 51; Ex.
[B11]; mp. 130C [Bl11]; mp. 114C -68- |~ FWAvI ON O .C2H204 (1:2) .H20
(1:1); Co. No. 52; Ex. .C2H204 (2:5) .H20 (1:1); Co. No. 53; Ex. . [Bl 1]; m
p. 130C B11]; m p. 150C Co. No 54 Ex|§7[BII] mp. 157C C2H204 (2:3); Co.
No. 55; Ex., a) mu')mm 9\ H?n{(1-1)-ﬁ . .
56; Ex. .C2H204 (1:2) @1) 00 Ne. 57; Ex. [Bl 1];fmp. 130C|[B11];
m.132C H | C2H204 (1: ﬁ‘* Co.| No. 58; Ex. : 9; Ex.|[[Bl1];
mp. 172C [511] mp JCCN/ GHOH2()(1:1); AN B1; ~e[ B 1L]; np.
Co. No. 60; 11 22C 122C . |F H G . Q. R2; Ex. [BlI]; m
p. 156C Co. t@ﬁ*@lﬁ 148C 169

(o] o]

N
H

.CoH,04 (2:5)H:0 (1:1); Co. No. 43; Ex.
[B11J; mp. 138°C

Co. No. 44; Ex. [B11}; mp. 104°C

/N

C

F

N

Ny

SO0

H

Co. No. 45; Ex. [B11], mp. 240°C

Co. No. 46; Ex. [B11]; mp. 180°C

I N: .: .F

Pj/\/o\

Co. No. 48; Ex. [B11]; mp. 188°C

Co. No. 47; Ex. [B11]; mp. 200°C
~

.CoHy04 (1:2); Co. No. 49; Ex. [B11]; mp.
120°C

oo,
SRseS

)

J)”

H

0
.C3H,04 (2:5) .H0 (1:1); Co. No. 50; Ex.

.CH04 (2:5) .H30 (1:1); Co. No. 51; Ex.

N o,
[B11]; mp. 130°C

[B11]; mp. 114°C




NO~ | P7TO.HO(1:1); Co. No. 64; Ex. [B11]; np. .1120 (1:1);Co. No. 65;
Ex. [B11]; nmp. 100C 110C N Cl at, HH 0 Co. No. 66; Ex. [B11]: nip. 110C
Co. No. 67; Ex. [BII]; mp. 138CF FAHHtN H O Co. No. 68 Ex. [B11]; m
p. 96C Co. No. 69; Ex. [B11]; mp. 108C 0-1 N C HO F K Co. No. 70; Ex.
B11]; mp. 112C Co. No. 71; Ex. [B1l]; mp. 144C 5¢c] N H Co. No. 72; Ex.
[B11]; mp. >260C Co. No. 73; Ex. [B11];. mp. 114C 11 N ~ C HO H Co.
No. 74; Ex. [Bl1]; mp. 102C Co. No. 758 Ex. [Bl 1]; mp. 126C-70 c 0 ID

~O Co. No.[76; Ex. [BlI I;mp. 118C Co| No. 77; Ex. [ELi] JN- By F I
o Co. No. [8; Ex. [Bl1]; 165C C2H2g4 (1:1); Co. No.)7 . [B11]; np.

105C L~ |
OO
0 g (o]

.CaH,04 (1:2) .H,0 (1:1); Co. No. 52; Ex. | .CH;04 (2:5) .H0 (1:1); Co. No. 53; Ex.
[B11]; mp. 130°C _ [B11]; mp. 150°C

o
Seaeee

H

Co. No. 54; Ex. [BL1}; mp. 157°C  |'C2H204 @3); C°'1?Ii‘1° CSS; Ex. [BLL; mp.

7O O

be Soaere

H
CoHy04 (1:2) Hy0 (1:1); Co. No. 56; Ex. |.CH>04 (1:2) .H0 (1:1); Co. No. 57; Ex.
[B11}; mp. 130°C [B11]; mp. 132°C

v .
Sacee

H (0]
.C2H,04 (1:2) .H,0 (1:1); Co. No. 58; Ex.
[B11]; mp. 150°C

)

Co. No. 59; Ex. [B11]; mp. 172°C

o 5
Fogveq

H,0 (1:1); Co. No. 61; Ex. [B11]; mp.
122°C

?qu\/o\ Emj/\/o\

B
Co. No. 62; Ex. [B11]; mp. 156°C Co. No. 63; Ex. [B11]; mp. 148°C

Co. No. 60; Ex. [B11]; mp. 122°C




HO\~ OCo. No. 80; Ex. [B1l]; m. 157C Co. No. ~81; Ex. Bll]
CHOCCo. No. 82; Ex. 11]; mp. 144C Co. No. 83; Ex. [B 11]; np.
O Co. No. 84; Ex. [Bl1l1]; mp. 189C Co. No. 85; Ex. [B12]; mp.

o Co. No. 86; Ex. [B13] Co. No. 87; Ex. 13]; mp. 174-178C. Co.

[B15] Co. No. 89; Ex. [B15] _71_ ~N I HH O Co. No. 90; Ex.
150C . C2H204 (1:1); Co. No.gfl; Ex. [B15]; np. 197C NH H H Co.
—BLs}—m-p—136C Co—No—93—E—{-Bl6]—mp._ 206 5C_C Co.
J [B16]; m pmy22fN9C Co. No. P5; Ex. [Bl6Em P 215.1C HF 1 I O

No. 96; Ex 17]; mp. >260C Co. No. 97%. [B17]; mp. p260C

N

m
~
Iil N (8]

H

H;0 (1:1); Co. No. 64; Ex. [B11]; mp.

Hz0 (1:1);Co. No. 65; Ex. [B11}; mp.

11]; mp. 110°C

100°C 110°C
5 5
® N
oo
CI C1 g [¢] H 0
Co. No. 66; Ex. Co. No. 67; Ex. [B11]; mp. 138°C

AN

o

N
NN
qugo

F

]

Co. No. 68; Ex. [B11]; mp. 96°C

Co. No. 69; Ex. [B11]; mp. 108°C

O
=
N o

4

O ~
Ck E [ N
N
H 0

Co. No. 70; Ex. [B11]; mp. 112°C

Co. No. 71; Ex. [B11]; mp. 144°C

O
gf@

C

2
N
] N (0}

Co. No. 72; Ex. [B11]; mp. >260°C

Co. No. 73; Ex. [B11]; mp. 114°C

g\/o\

®
OO

:

Co. No. 74; Ex. [B11]; mp. 102°C

Co. No. 75; Ex. [B11]; mp. 126°C




| 10 gpH HO HCo. No. 98 Ex. [Bl17]; m. 258.6C Co. No. 99; Ex. [B 17];
mp. 267.5C 011 1-0 1 H- HO p H Co. No. 100; Ex. [B17 ; mp. 221.6C Co.
No. 101; Ex. [B17]; mp. 223.6C H- HNH Co. No. 102; Ex. [B17]; mp.
257.9C Co. No. 103; Ex. [B17]; mp, 217C72 C _. Rft O Co. No. 104; Ex.
[B17]; mp. 258C Co. No. 105; Ex. [B 17]; mp. 259.7C H3 O Co. No. 106; Ex.
[B17]; mp. 268.7C Co. No. 107; Ex. [B_i]; mp. 226.8C H~jQH~N OH O Co.
No. 108: [R181. mp 194C Co_ No. 9, Ex. [B18l; mp 242 2C NN H

Co. No. 11Q; Ex. [Blz?;ﬂ%. 235.7C Co.| No. 111 Ex(.ij[Blé]; m p. 240, 1C NCO

QA

N

y o
Co. No. 76; Ex. [B11]; mp. 118°C Co. No. 77; Ex. [B11]

U /\/I!‘\
acavee OO0
.C.H04 (1:1); Co. No. 79; Ex. [B11]; mp.

105°C

e S

Co. No. 78; Ex. [B11]; mp. 165°C

Co. No. 80; Ex. [B11]; mp. 157°C Co. No. 81; Ex. [B11]
e e
pogoee
N ) cr : N o
Co. No. 82; Ex. [B11]; mp. 144°C . Co. No. 83; Ex. [B11]; mp. 172°C
- sep
| )()1
GLQI\ ~
Co. No. 84; Ex. [B11]; mp. 189°C Co. No. 85; Ex. [B12]; mp. 178°C

0

H

Co. No. 86; Ex. [B13] Co. No. 87; Ex. [B13]; mp. 174-178°C.

X s
/ - 7 ANy 4
"R i

Co. No. 88; Ex. [B15] Co. No. 89; Ex. [B15]




N C ‘Co. No. 112; Ex. [B18]: nip. 233.1C Co. No. 113; Ex. 19]; mp. 236C IC
N, | Co. No. 114; Ex. [B19]; mp. 192C Co. No. 115; Ex. [B19]; mp. 255.4C H
Q QPy-177N @ N Co. No. 116; Ex. [B20]; mp. 201C Co. No. 117; Ex. [B201;
m

p. 216C -73 ~/ C Co. No. 118; Ex. [B20]; mp. 102C Co. No. 119; Ex.
[B20]; mp. 224C 2 HI N v Cll~~I//11~ /, Cl Co. No. 120; Ex. B20] Co.
No. 121; Ex. [B20] ci Co. No. 122; E_x7.1_ [ B21]; mp. 260C Co. No. 123; Ex.
[B21]; top., 251C ~JI NQ Co_ Na 124: FX " [R21]; mp. 212C Co. No. 125; Ex.
[B21]; mp.| 247.7C Co. . 126; Ex. [-B21]; mp. 203. Co. No. 127;
EP0371564; m p. 262C .N Co. No. 128] EP0371%64 nn-0)-ax 9 (Z); Coj No.
129; Ex. [B22]; m : . . No. 130; Ex ; o]
Co. No. 131} Ex. 49C Co. . 132; 0

Co. No. 90; Ex. [B15]; mp. 150°c | “C2H20s (L1); 00131703 L; Ex. [B15}; rmp.

[ ®

- - YRR
pesRs ¢
Co. No. 92; Ex. [B15]; mp. 136°C Co. No. 93; Ex. [B16]; mp. 206.5°C
Cl 1
| P D .
~
Co. No. 94; Ex. [B16]; mp. 221.9°C Co. No. 95; Ex. [B16]; mp. 215.1°C
/
X OC,
Co. No. 96; Ex. [B17]; mp. >260°C Co. No. 97 Ex. [B17]; mp. >260°C
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-79- Tabel-2 In vitro In vitro SPA filtration assay Co.No. 1C50 plC50 1
6.545 5.632 2 6.134 3 6.39 5.363 4 6.362 5.574 5 5.855 5.025 6 6.019
5.404 7 5.845 5.135 8 6.671 5.596 9 5,744 5.027 10 6.148 5.621 11 8.137
12 7.397 13 6.657 5.675 14 7.013 15 6.926 16 8.036 17 6.817 6.208 18
7.711 19 6.591 20 6.561 5.757 21 6.718 22 6.436 5.393 23 5.85 5.485 24
5.565 5.12 25 6.303 5.409 26 6.925 63ﬁ97 27 6.034 5.633

Pharmacological example

5 Compounds of the present invention were tested in an in vitro assay based on SPA
technology (proprietary to Amersham Pharmacia Biotech).
In principle, the assay relies upon the well established SPA technology for the detection
of poly(ADP-ribosyl)ation of biotinylated target proteins, i.e histones. This
ribosylation is induced using nicked DNA activated PARP-1 enzyme and [*H]-
10  nicotinamide adenine dinucleotide (*H]-NAD") as ADP-ribosyl donor.

As inducer of PARP-1 enzyme activity, nicked DNA was prepared. For this, 25 mg of
DNA (supplier: Sigma) was dissolved in 25 ml DNAse buffer (10 mM Tis-HCI, pH
7.4; 0.5 mg/ml Bovine Serum Albumine (BSA); 5 mM MgCl,.6H,0 and 1 mM KCl) to
15  which 50 ul DNAse solution (1mg/ml in 0.15 M NaCl) was added. After an incubation
of 90 min. at 37 °C, the reaction was terminated 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 u! of [*H]-
NAD" (0.1 mCi/ml, supplier: NEN) to 6 ml incubation buffer (50 mM Tris/HCI, pH 8;
25 0.2mM 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 ilsing art known techniques, i.e. cloning and expression
of the protein starting from human liver cDNA. Information concerning the used
protein sequence of the PARP-1 enzyme including literature references can be found in
30 the Swiss-Prot database under primary accession number P09874. Biotinylated histones
and PVT-SPA beads were mixed and pre-incubated for 30 min. at room temperature.
PARP-1 enzyme (concentration was lot dependent) was mixed with the nicked DNA
and the mixture was pre-incubated for 30 min. at 4 °C, Equal parts of this
histones/PVT-SPA beads solution and PARP-1 enzyme/DNA solution were mixed and
35 75 pl of this mixture together with 1 ul of compound in DMSO and 25 ul of [H]-
NAD" was added per well into a 96-well microtiterplate. The final concentrations in the
incubation mixture were 2 pg/ml for the biotinylated histones, 2 mg/ml for the PVT-
SPA beads, 2 pg/ml for the nicked DNA and between 5 — 10 pg/ml for the PARP-1



28 6.645 6.112 29 6.099 5.321 30 6.441 5.744 31 7.672 32 7.127 33 7.59
34 6.28 35 6.096 36 6.525 37 6.52 5.932 38 6.5 5.576 39 6.225 5 40
7.625 41 6.912 42 6.023 43 7.673 44 7.035 -80- In vitro In vitro SPA
filtration assay Co.No. 1C50 IC50 45 7.341 46 6.393 47 6.287 48 6.722
49 6.391 50 6.169 51 6.338 52 7.263 53 6.819 54 6.995 55 7.735
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enzyme. After incubation of the mixture for 15 min. at room temperature, the reaction
was terminated by adding 100 pl of 4 mM NAD" in incubation buffer (final -
concentration 2 mM) and plates were mixed.
The beads were allowed to sediment for at least 15 min. and plates transferred to a
TopCountNXT™ (Packard) for scintillation counting, values were expressed as counts
per minute (cpm). For each experiment, controls (containing PARP-1 enzyme and
DMSO without compound), a blank incubation (containing DMSO but no PARP-1
enzyme or compound) and samples (containing PARP-1 enzyme and compound
dissolved in DMSO) were run in parallel. All compounds tested were dissolved and
eventually further diluted in DMSO. In first instance, compounds were tested at a
concentration of 10° M or 10°M. When the compounds showed activity at 10° M or

2__:,,10'6 M, a dose-response curve was made wherein the compounds were tested at

' concentrations between 10°M and 10*M. In each test, the blank value was subtracted
from both the control and the sample values. The control sample represented maximal
PARP-1 enzyme activity. For each sample, the amount of cpm was expressed as a
percentage of the mean cpm value of the controls. When appropriate, ICsp-values.
(concentration of the drug, needed to reduce the PARP-1 enzyme activity to 50%. of the
control) were computed using linear interpolation between the experimental points just
'above and below the 50 % level. Herein the effects of test compounds are expressed as
pICsp (the negative log value of the ICsg-value). As a reference compound, 4-amino-
1,8- naphthalimide was included to validate the SPA assay. The compounds of the
invention showed inhibitory activity at the initial test concentration of 10°M or 10°M
(see Tabel-2).

In vitro filtration assay for PARP-1 inhibitory activity

Compounds of the present invention were tested in an in vitro filtration assay assessing
PARP-1 activity (triggered in the presence of nicked DNA) by means of its histone
poly (ADP-ribosyl)ation activity using [*?P]-NAD as ADP-ribosyl donor. The
radioactive ribosylated histones were precipitated by trichloroacetic acid (TCA) in 96-
well filterplates and the incorporated [32P] measured using a scintillation counter

A mixture of histones (stock solution: 5 mg/ml in H,0), NAD* (stock solution: 100
mM in H;0), and [*?P}-NAD" in incubation buffer (50 mM Tris/HCI, pH §; 0.2 mM
DTT; 4 mM MgCl,) was made. A mixture of the PARP-1 enzyme (5 — 10 pg/ml) and
nicked DNA was also made. The nicked DNA was prepared as described in the in vitro
SPA for PARP-1 inhibitory activity. Seventy-five ul of the PARP-1 enzyme/DNA
mixture together with 1 pl of compound in DMSO and 25 pl of histones-NAD*/[*2P}-



56 6.292 57 7.474 58 6.235 59 6.663 60 6.529 61 6.559 62 6.506 63 :
6.442 64 6.274 65 6.535 66 6.38 67 6.681 68 6.428 69 6.341 70 6.118
71 6.751 72 6.676 5.677 73 6.908 74 6.675 75 6.47 76 6.386 77 6.598 5.759
78 6.706 5.626 80 6.16 5.408 81 6.515 5.401 82 6.448 83 6.303 84 6.497
85 6.723 5.925 86 6.535 5.65 87 6.23 5.305 88 6.579 5.39 89 6.346 5.572
-78-
NAD" mixture was added per well of a 96-well filterplate (0.45 pm, supplier
Millipore). The final concentrations in the incubation mixture were 2 pg/ml for the
histones, 0.1 mM for the NAD*, 200 uM (0.5 uC) for the [*?P]-NAD"* and 2 pg/ml for
the nicked DNA. Plates were incubated for 15 min. at room temperature and the
5 reaction was terminated by the addition of 10 ul ice cold 100% TCA followed by the
addition of 10 pl ice-cold BSA solution (1 % in H20). The protein fraction was allowed
to precipitate for 10 min. at 4 °C and plates were vacuum filtered . The plates were
subsequently washed with, for each well, 1 ml of 10 % ice cold TCA, 1 ml of 5 % ice
cold TCA and 1 ml of 5 % TCA at room temperature. Finally 100 ul of scintillation
10  solution (Microscint 40, Packard) was added to each well and the plates were
transferred to a TopCountNXT™ (supplier: Packard) for scintillation counting and
values were expressed as counts per minute (cpm). For each experiment, controls
(containing PARP-1 enzyme and DMSO without compound), a blank incubation
(containing DMSO but no PARP-1 enzyme or compound) and samples (containing
15 PARP-1 enzyme and compound dissolved in DMSQO) 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
were tested at concentrations between 10°M and 10°M. In each test, the blank value
20  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
enzyme activity to 50% of the control) were computed using linear interpolation
25  between the experimental points just above and below the 50 % level. Herein the
effects of test compounds are expresséd as pICso (the negative log value of the ICso-
value). As a reference compound, 4-amino-1,8-naphthalimide was included to validate
the filtration assay. The tested compounds showed inhibitory activity at the initial test
concentration of 10°°M (see Tabel-2).
30



‘90 8.074 91 6.728 6.082 -81- In vitro In vitro SPA filtration assay Co. No.
pl C50 pl C50 92 6.977 5.929 93 6.294 5.667 94 6.177 5.448 95 6.087 5.197
96 7.156 6.453 97 7.508 98 6.562 5.417 99 6.539 5.833 100 6.299 5.455
101 6.112 5.546 102 6.437 5.799 103 6.045 5.112 104 6.3 5.624 105 6.209
5.833 106 6.307 5.775 107 6.075 5 108 6.391 109 6.122 5.634 110 6.557
5.588 111 6.214 5.354 112 6.162 5.5@;9_113 6. 255 5.227 114 6.258 5.802
115 6. 087 5.463 116 6.249 117 6. 149

Tabel-2

Invitro|  invitro
SPA [filtration assay

Co.No

plC50(  plC50

1 6.545 5.632
2 6.134

3 6.39 5.363

4 6.362 5.574

5 5.855 5.025

6 6.019 5.404

7 5.845 5.135

8 6.671 5.596

. 9 5.744|  5.027

) 10 6.148 5.621
11 8.137
12 7.397

13 6.657 5.675
14 7.013
15 6.926
16 8.036

17 6.817 6.208
18 7.711
19 6.591

20 6.561 5.757
21 6.718

22 6.436 5.393

23 5.85 5.485

24 |5565] 512
25 |6.303] 5409
26 |6.925] 6.087
) 27 |6.034] 5633
i 28 6645] 6.112
20 [6.099] 5321
30 |6441| 5744

31 7.672

32 7.127

33 7.59

34 6.28

35 6.096

36 6.525

37 6.52 5.932
38 6.5 5.576
39 6.225 5
40 7.625

Lol 6.912

42 6.023

43 7.673

4 7.035




118 6.061 119 6.704 120 6.257 121 6.081 122 6.057 5.569 123 6.213 5.481,
124 5.803 5.86 125 6.148 5.251 126 6.242 5.648 127 5.954 5.436 128 6.442
5.638 129 7.243 130 6.725 131 7.558 132 7.243 133 6.906 134 6.525 5.806
135 6.1 5.379 136 6.864 137 6.389 82- In vitro In vitro SPA filtration
assay Co.No. PIC50 plC50 138 7.201 139 6.175 5.385 140 6.366 5.667 141
6.917 142 6A92 143 6.804 The conpounds can be further evaluated in a

cel lul ar chenp- and/or radi osensitizati-8fh assay, an assay neasuring

i nhi bition of endogenous PARP-Tacti Vij,iMol N IRAGGET | C€l
' SPA |[filtration assay
Co.No.
pIC50{  piC50
45 7.341
46 6.393
47 6.287
48 6.722
49 6.391
50 6.169
51 6.338
52 7.263
53 6.819
54 6.995
55 7.735
56 6.292 S
57 7.474 -
58 6.235
59 6.663
60 6.529
61 6.559
62 6.506
63 6.442
64 6.274
65 6.535
66 6.38
67 6.681
68 6.428
69 6.341
70 6.118
71 6.751
72 6.676 5.677
73 6.908 ‘
74 6.675 !
75 6.47
76 6.386
77 6.598 5.759
78 6.706 5.626
80 6.16 5.408
81 6.515 5.401
82 6.448
83 6.303
84 6.497
85 6.723 5.925
86 6.535 5.65
87 6.23 5.305
88 6.579 5.39
89 6.346 5.572
90 8.074
91 6.728 6.082




Iines and eventually in an in vivo radi osensitization test.
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radi cal selected from20 -(QH2)s- NR|Rétrqla- Nviro -®-H (a-2), -OR10 (a-3),
-S- RL I (a-4), or -C=-N (d-5), 25|SRk&qfdtratosdssa@yil, 2or3; R5, R10 and R11
are each independently sel egt ebMa.om -CHD, C i 6aljkyl, hydroxyd _6al kyl,
C _6al kyl carbonyl, am no, Cl|. 6al kyl aml€a®} @IQd5CL643] kyl ) am noC _6al kyl ,
G 6al kyl oxycarbonyl, Cl. 6al Hyl capbonys.gn7i noGlg2gal kyl , 30
pi peri di nyl Cl. 6al kyl am nocarjbonys, pl¢euaidi mgs7 pijperi di nyl G _6al kyl ,
pi peridi nyl G _6al kyl am nocarjbonygl, Clg fallkylsapg. tihi ophenyl C _6al kyl
pyrrolyl C1_6al kyl, aryl G _6dIKylgpi peTsgh7iyT 5,197 YT qar bonyl G _6al kyl ,
aryl car bonyl pi peri di nyl C1. 6gIKylgg™ Tal-p{galioz @i ¢ P Rer i di nyl A _6al kyl ,
aryl C1_6al kyl (CL6al kyl ) am ngCt— 71i Ry 7508 d

98 6.562 5417

99 6.539 5.833

100 6.299 5.455

101 6.112 5.546

102 6.437 5.799

103 6.045 5112

104 6.3 5.624

105 6.209 5.833

106 6.307 5.775

107 6.075 5

108 6.391

109 6.122 5.634

110 6.557 5.588

111 6.214 5.354

112 6.162 5.567

113 6.255 5.227

114 6.258 5.802

115 6.087 5.463

116 6.249

117 6.149

118 6.061

119 6.704

120 6.257

) 121 6.081
' 122 6.057 5.569

123 6.213 5.481

124 5.803 5.86

125 6.148 5.251

126 6.242 5.648

127 5.954 5.436

128 6.442 5.638

129 7.243

130 6.725

131 7.558

132 7.243

133 6.906

134 6.525 5.806

135 6.1 5.379

136 6.864

137 6.369

5 -83- CLAIM 1.



35 RO is hydrogen or Cl.6alkyl; -84- or R3is a group of fornmula -(CH2)t-Z
(b-1), wherein tis0,1,20r3; 5 -Zis a heterocyclic ring system sel ected
from R12 N H\wH) RI12 \ ~R13 ~/ (¢ 1) (c-3) RgH\ \ RlI2 H-N H R z
Rig ( (c-5) (c-6) (c-7) 1A (c-8) RL1 O/ R12 |1 R12 HN\I) NRz N LI I
H 10 (c-9) (c-10) (c-11) wherein R12 is hydrogen, halo, C1.6alkyl,

am nocar bonyl, am no, hydroxy, aryl, 1/ -C1 -(,alkanediyl NH N

-Cl_6al kanediyY O -NQ C1-6al kyl am noCt8%al kyl oxy, C1. 6al kyl oxyd . 6al kyl ,
Cl. 6al kyl oxyd . 6al kyl anmi no, { 15 aryl (avi6e|l kydviradi (Johenyl C2- 6al kenyl ),

pi peridinyl, piperidinylCl. Gal kyl, C3-gpadyifrhteabdesy| C3.! ocycl oal kyl Cy6al kyl
aryl oxy(hydroxy) Cl. 6al kyl , hHaled.mslazol yl ,| aryl d .|6al kyl, arylC2. 6al kenyl,
aryl C1- 6al kyl am no, norpholijno, C1-6apiksd|i mpgicenol y|l ,
pyri di nyl G - 6al kyl am no; ang 138 7901

139 6.175 5.385
140 6.366 5.667

141 6.917
142 6.492
143 6.804

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

AR



R13 is hydrogen, piperidinyl or aryl; 20 R4, R5 and R6 are each

i ndependently sel ected from hydrogen, halo, trihalonmethyl, trihal onethoxy,
Cl. 6alkyl, Cl-6al kyl oxy, amino, ani no@B-6al kyl, di (CL.6al kyl)amn no,

di (C1-6al kyl ) am nod - 6al kyl oxy or C -6al kyl oxycarbonyl, or Cl-6al kyl
substituted wth 1, 2 or 3 substituents independently selected from

hydr oxy, Clc(?ﬁhk/%/é oxy, or 25 am noCl- 6al kyl oxy; or -85- when R5 and R6 are
on adj acent positions they nmay taken together forma bivalent radical of
formula -O-CH-0O (d-1), -0-(CH2)2-0- (d-2), 5 -CH=CHCH=CH (d-3), or
-NH- C( O - NR11456bmpbeads fortfagrigi n R14 is Cl. 6al !<yl , aryl is phenyl, phenyl
substituted with halo, Cl.6alkyl" or Cl.6alkyloxy; 10 with the proviso that
6- benzoyl - 3- net hyl - 2( 1H) - qui noxal i none i s excluded. 2. A conpound as
clainmed in claiml wherein R R(s Cl 6ai kylLs Rg_isgia radical selected from
(a-1), (a-2), (a-3) or ( o~ HCHIgro i5%f formula (b-1); s is 0, 1
or 2; R8 and R10 are each ﬂi epedent Iy lsel 8¢t from {¢CHO C1_6al kyl,
hydr oxyCl_6al kyl , di (Cl. 6ajNe y\%am’ noCl _6al kyl Tl‘l 0

Cl. 6al kybcar bonyl ami noG _Bal kRl', pi peri di nyl CH_6al kyl ,

pi peri di nyl Cl. 6al kyl am nocar bonyl , C1. 6al kyl oxy, thiophenyl A _6al kyl
pyrrolyl d _6al kyl, aryl C_6al kyl pi peridi nyl, aryl carbonyl d . 6al kyl, 20

ar yl car bony It Yexidi faimeithesaddiian salispes tha steeopthsmeallydpemere fosms fhgreof.or

aryl G _6al kyiHefeln 6al kyl ) am noCl -6al kyl; t is O or 2; -Zis a heterocyclic
ring system selected from(c-1), (c-2), (c-4), (c-6), (c-8), (c-9), or
(c-11); R12 is hydrogen, -d oal kanediyl-N C -6al kyl, am nocarbonyl, ,

Cl. 6al kyboxwGk 06nbKY| am no, di (phenyl C2. 6al kenyl ), pi peridinyl d _6al kyl ,
C3_10cycl oal kyl, 25 C3-1locycl oal kyl G _5al kyl, hal oi ndazol yl, or

aryl C2_6al kenyl; R4, R5 and R6 are each independently selected from

hydr ogen, ha& ©,N br CRAlvaree¢ihR’ is hydrbgdnamedltensygether with R' may form a bivalent

radical of formula -CH=CH-CH=CH-;

15 R'is Cralkyl or thiophenyl;
R? is hydrogen, hydroxy, C;.alkyl, C;¢alkynyl or taken together with R? may form =O;

R*is a radical selected from

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

Rs, R'% and R are each independently selected from —CHO, C¢alkyl,
hydroxyC, alkyl, Cy.salkylcarbonyl, amino, Cysalkylamino,
di(C.salkyl)aminoCalkyl, C;.¢alkyloxycarbonyl, Ci¢alkylcarbonylaminoC,¢alkyl,
30 piperidinylC,_salkylaminocarbonyl, piperidinyl, piperidinylC,¢alkyl,
piperidinylC,_salkylaminocarbonyl, C;_salkyloxy, thiophenylC, . salkyl,
pyrrolylC,.¢alkyl, arylCi_¢alkylpiperidinyl, arylcarbonylC, ¢alkyl,
arylcarbonylpiperidinylC,.salkyl, haloindozolylpiperidinylC,salkyl,
arylCy.¢alkyl(C,.galkyl)aminoC,.¢alkyl, and
35 R’ is hydrogen or C).galkyl;



Cl- 6al kyl, CL6al kyl oxy, di (CL. 6al kyl)am no, di (CL6al kyl)am noC _6al kyl oxy or
Cl . 6al kyl oxycar bonyl; and when R5 and R6 are on adjacent positions they may
taken together forma bivalent radica-of formula (d-1) or (d-2). 30 3. A
conmpound according to claim1 and 2 wherein nis 0; Xis CH Rl is Cl.6alkyl;
R2 is hydrogen; R3 is a group of forrmula (b-1); t is 2; -Zis a heterocyclic
ring system.sgbec r 1); R12 is hydrogen; R13 is hydrogen; and R5
and R6 are gﬁﬁagsj%@glﬁ{) Oﬁf(;gsnlglt?lllaons and taken together forma 35 bival ent

radi cal of fornmt&Ho=2). -86- 4b-1A conpound according to claim1, 2 and 3
wherein the qggpqynd i s conpounds No 16, conpound No 144, and conpound No.
145. ON O N O, H caonmpound 16 Conpound 144 Conpound 145 5 5. A conpound of
formula (V1180 R@Rd&:R7 RA 1 / I \ R (Ml-a I~v\ \ NORsS R6 H 10 the
N- oxi de §orngg i} Qﬁet@ﬂ}é%&li@ﬂi‘nf@s’éeﬁl adidd ot ereo-chenically i sonmeric formns
thereof, wherein Ry R4, RS, 'R6, R7 and aryl are as defined in claim1l; 15
Re is hydrogen\/o%aken t oget her '\t:nNgd may form a bival ent radical of

formula’ - (CHE)2-NR15- (CH2) 2- (e- 1)\ oy REH2- NR16- (CH2) 3- (e-2), wherein R15
and R16 are each 1 nlfependently sele \_ejd from hydrogen, Cl.6alkyl, 1

- Cl4al kanedi yl - NQ@) (c-3)

|
\‘N ‘) Rlz I% N
7\ R H;\ /\NH _ lRlz Enj RI2

- \_/ N

(c-5) (c-6) (c-7) O (c-8)
R!3 0

4 N e 12 \
N@‘R 0 M

ll\] P KH) |\/ R

wherein R'? is hydrogen, halo, C,.¢alkyl, aminocarbonyl, amino, hydroxy, aryl,

—, 6alkanediyl—1\© /\\( "NH

N
—C, calkanediyt” 0

Ci.salkylaminoC,.¢alkyloxy, CealkyloxyC,alkyl, Ci.salkyloxyC,.¢alkylamino,

15 arylC¢alkyl, di(phenylC,.¢alkenyl), piperidinyl, piperidinylC,.salkyl,
Cs.iocycloalkyl, Cy.jpcycloalkylCisalkyl, aryloxy(hydroxy)C.salkyl, haloindazolyl,
arylC.ealkyl, arylC;.¢alkenyl, arylC,_salkylamino, morpholino, C.salkylimidazolyl,
pyridinylC,.¢alkylamino; and
R" is hydrogen, piperidinyl or aryl;

20

R*, R® and R® are each independently selected from hydrogen, halo, trihalomethyl,
trihalomethoxy, C;salkyl, Ci.salkyloxy, amino, aminoC,salkyl, di(C,.¢alkyl)amino,
di(Csalkyl)aminoC,.salkyloxy or C;ealkyloxycarbonyl, or C,_¢alkyl substituted
with 1, 2 or 3 substituents independently selected from hydroxy, C,.salkyloxy, or

25 aminoC,.¢alkyloxy; or



N 20 ,-Cl.al kanediyt' O CL. 6al kyl oxyd _6al kyl, pi peridinyl G _6al kyl,
C3-tocycl oal kyl d _6al kyl, aryl oxy(hydroxy) Cl. 6al kyl, aryl Cl. 6al kyl, or
aryl C2_6al kenyl; or Rd is di(Cl-6al kyl®am nod 5al kyl or
pi peridinyl d _6alkyl. 25 6. A compound as claimed in any of clains 1 to 5
for use as a nedicine. -87- 7. A pharmaceutical conposition conprising
phar maceut i 5 6] ' . ' Lngredi
Phor apeut i caley Rorran e ed et Bt n Bl QB LR TheR 1 (o 6
5 8. Use of radiecabppbumala or the nmanufacture of a nedi cament for
chenosensi ti zati on.@y,.or adi osensitigafyj on, wherein said conpound is a
conpound of forrrulag,g%2 RA RZCHX R R2)Nn NO Rs Re H 10 the N-oxide
fornms, the phar meled it P y accept alf-&-addi tion salts and the stereo-
chem cal by i somececg=Cor-og=Cer eof, wheyefn nis 0, 1 or 2; 15 Xis Nor
CR7, wherein R7 is h 1 taken together with R1L may form a bival ent
radi cal of formul H%@ﬁ% R(d'la)s G _6al kyl or thiophenyl; 20 R2 is
hydr ogen, hyduigssin RE Bal kyikyl;C3_6al kynyl or taken together with R3 may form
=0, R3 is aradical selected from-(CH2)s NRR9 (a-1), 25 -OH (a-2),
-OR10 (a-3), -5- RIL (a-4), or

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

10
with the proviso that 6-benzoyl-3-methyl-2(1H)-quinoxalinone is excluded.
2. A compound as claimed in claim 1 wherein
R'is Cyalkyl; R* is a radical selected from (a-1), (a-2), (a-3) or (a-5) or is a group

15 of formula (b-1);sis 0, 1 or 2; R® and R'% are each independently selected from
—CHO, C,.¢alkyl, hydroxyC,.salkyl, di(C;.¢alkyl)aminoC,.salkyl,
Ci-salkylcarbonylaminoC,.galkyl, piperidinylC, salkyl,
piperidinylC,.salkylaminocarbonyl, C,¢alkyloxy, thiophenylC,.¢alkyl,
pyrrolylC.¢alkyl, arylCi_galkylpiperidinyl, arylcarbonylC,.salkyl,

20 arylcarbonylpiperidinylC.¢alkyl, haloindozolylpiperidinylC,.salkyl, or
arylCealkyl(C,.¢alkyl)aminoC,.¢alkyl; t is O or 2; -Z is a heterocyclic ring system
selected from (c-1), (c-2), (c-4), (c-6), (c-8), (¢-9), or (c-11); R"Zis hydrogen,

—C; 6alkanediyl—1\©
Ci.¢alkyl, aminocarbonyl, , C1-galkyloxyC_ealkylamino,
di(phenylC, galkenyl), piperidinylCi.salkyl, C;_jocycloalkyl,

25 Ci.ocycloalkylCi_galkyl, haloindazolyl, or arylC,_galkenyl; R4, R’ and R® are each
independently selected from hydrogen, halo, trihalomethyl, trihalomethoxy,
Cisalkyl, Cisalkyloxy, di(Ci.salkyl)amino, di(C,_alkyl)aminoC,.¢alkyloxy or
Ci-salkyloxycarbonyl; and when R’ and R® are on adjacent positions they may taken
together form a bivalent radical of formula (d-1) or (d-2).

30

3. A compound according to claim 1 and 2 wherein
nis 0; X is CH; R'is Ci.alkyl; R?is hydrogen; Rlisa group of formula
(b-1); tis 2; -Z is a heterocyclic ring system selected from (c-1); R'%is hydrogen;
R" is hydrogen; and R® and R are on adjacent positions and taken together form a
35 bivalent radical of formula (d-2).



-C=-N (a-5), wherein 30 sis 0, 1, 2 or 3; R 8, R10 and R11 are each

i ndependently selected from-CHO C.6al kyl, hydroxyd _6al kyl,

Cl _6al kyl earbonyl, amino, C.6al kyl ani®o, di(C _6al kyl)am nod _6al kyl,
Cl . 6al kyl oxycar bonyl , CL6al kyl car bonyl am nod _6al kyl

pi peri di nyl d _6al kyl am nocar bonyl , piperidinyl, piperidinyld _6alkyl, 35

pi peridi nyl (I 6al kyl am nocay. bonyl, .. 6al.kyl oxy. hi ophenyl.Cl1- 6al kyl , -88-
pyrrolyl G & ‘Sﬂ’{‘%% %ff"é%‘?%{}]’f/%?‘ﬂlecﬂ’?cﬂ“ﬂ§| W€e§¥‘§?|t§%?‘6§% 1S 6al kyl

aryl car bonyl pi @erpainds NGl 66edrkydund iNd bi4n dind cdnypindeva.ddbyi C - 6al kyl ,

aryl Cl1- 6al kyl (C1-6al kyl )am noC _ 6al kyl, and RO is hydrogen or Cl-6alkyl; 5
or R3is a group of formula -(CH2)t-Z (b-1), whereintisQ, 1,2 or 3; -Zis
a heterocyclic ring|system sel ected @'ﬁ 10 12 R N HN [ -1 N" 12 HN>NS
12 RI3 \R12 R (¢ 1)¥c-2) (c-3) (c-4w12 H~\ \ Rig H , RRlg RigyY

(c-5) (c-6) (c-7) Ofc-8) RI3 ORI2 Rig HI1 1 N~ "NJ ~ Rig NI H
o N 5 0
| 0 - AN |
LT UL ooy o GO UL
0 ﬁ o]
compound 16 Compound 144 Compound 145
5
5. A compound of formula (VII-a),
(VIl-a)
10
the N-oxide forms, the addition salts and the stereo-chemically isomeric forms thereof,
wherein
R RY R’ R® R” and aryl are as defined in claim 1;
15
R°® is hydrogen or taken together with R may form a bivalent radical of formula
-(CH,),-NR "°-(CH,),- (e-1), or
-CH,-NR'*-(CH,)s- (e-2),
wherein R and R'® are each independently selected from hydrogen, C;.alkyl,
—C, galkanediyl—N 7" NH
. &

20 ,—Cialkanediyt” O C1¢alkyloxyC.alkyl,
piperidinylC_alkyl, Cj.jocycloalkylC,.¢alkyl, aryloxy(hydroxy)C,.calkyl,
arylC.alkyl, or arylC,.¢alkenyl; or

R%is di(C,salkyl)aminoC,.galkyl or piperidinylC,_galkyl.

25

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



15 (c-9) (c-10) (c-11) wherein Rl12 is hydrogen, halo, G .6alkyl,

am nocar bonyl, am no, hydroxy, aryl, -Cl _6al kanedi yl - NQ Q\NH N

- Cl- 6al kanedi yt' O C 1. 6al kyl am noC *-&al kyl oxy, C 1-6al kyl oxyC 1. 6al kyl, C1
. 6al kyl oxyC 1. 6al kyl am no, 20 aryl Cl. 6al kyl, di (phenyl C2-6al kenyl ),

pi peridinyl, pi peri di nyl C1. 6al kyl, C3. locycl oal kyl, C3-1

ocycl oal kyl C1- 6 T X h drox C..6a ndazo S

O ORI LB D S B D09 o and

6al kyl i m dazolaylan actpfwmghedry:h(}ntlﬁmlpkuyticaﬂy affectavedinflBt ofa bymipagdrs chimed i di nyl
or aryl; 25 4894,k and R6 are each independently selected from

hydr ogen, halo, trih ?omet hyl , trihal onet hoxy, Cl1 _6al kyl, C _6al kyl oxy,

am no, am noC _6al kyl, di (G _ bal kyl )am no, di (C1-6al kyl )am noJ _6al kyl oxy
or Cl_6ak ky|80XM%fde&)Yﬁ ouflll f&]th@?fiaﬁﬁifact%k@éftd &b’&@ﬁneﬁ‘t‘f&ﬁch%mogerﬁfnz%tlon or

substituents mﬁe pen ently sel ect eg@ rom dr oxy ox

am noCl- 6al ky| @dipsensHizgen wasrelp gai OQP@“ Séﬁpg’é’@% FIPP hey may
taken together forma bivalent radical of formula -OCl-12- O(d 1),
-O(CH2)2-O0 (d-2), 10 -CH=CH CH=CH (d-3), or -NHC(O-NR 14=CH (d-4),
wherein R14 is Cl.bal kyl; aryl |is phenyl phenyl substituted wth hal o,

Cyé6al kyl or Cl. 6al kyl oxy. R 15 K. of upgl' according to claim5 for
t he manufacture of a nedi 2)'t €| at ﬁt of a PARP nedi at ed

di sorder. 10. Use accordi ﬁﬂg/ to clfaims o t he (redi canent is for
chenosensitization. 20 113 g according to Ial?rs 8 or 9 wherein the

medi canent is for radi oselﬁm tiRzation. 12. A blonbl nati on of a conpound as
clainmedpn any one of clainms 1 to 4 with a

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

chemically isomeric forms thereof, wherein

nis0,1or2;
15
X is N or CR’, wherein R7 is hydrogen or taken together with R! may form a bivalent
radical of formula -CH=CH-CH=CH-;
R'is Ci.alkyl or thiophenyl;
20
R? is hydrogen, hydroxy, C.salkyl, Ci.calkynyl or taken together with R* may form =0;
R’ is a radical selected from
-(CH,)s- NR*R’ (a-1),
25 -O-H (a-2),
-O-R" (a-3),
-S-R" (a-4), or
—C=N (a-5),
wherein

30 sis 0, 1,2 or 3;
R® R'" and R are each independently selected from ~CHO, C,.¢alkyl,
hydroxyC,_galkyl, C;.alkylcarbonyl, amino, C;.salkylamino,
di(C,.¢alkyl)aminoC,galkyl, C¢alkyloxycarbonyl, C,¢alkylcarbonylaminoCi.salkyl,
piperidinylC,_salkylaminocarbonyl, piperidinyl, piperidinylC,.¢alkyl,

35 piperidinylC,alkylaminocarbonyl, C;alkyloxy, thiophenylC.salkyl,



chenot herapeutic agent 25 13. A conbination of a conpound according to claim
5 with a chenot herapeutic agent. 14. A process for preparing a conpound as
claimed in claim1 or claim5, charact®®rized by 30 a) the hydrolysis of
internediates of fornmula (VII1), according to art-known nethods, by
submtting the internmediates of fornmula (VII1) to appropriate reagents, such

as, tinchlorj cety I l.Qri.C Fd, n,the presence of a
reaction inef g%lsy(%?{/%mﬁ agfy;lgd.?"@ggP %ggﬁgpﬂgg%rb@g&j"ﬁi@l’a R2 XR R R3CH2)n
X R R\~ R3CHayylcasbonylpipgridipelC i salkyINngoingyza@pReBdRGIR «klkgM 1 1) (1) wherein
Rto R6, X a i j i ; b) the cyclization of

i nt er medi at es%i}gpl'?%gyﬁlﬁig( )%glcdccg'ré%ll(ﬂg’g%dé art-known cyclizing 5 procedures
i nto conmpounds 1®hydregener 1(-6|a§kY\|/Vnerei n Xis CH herein referred to as

conpounds o ROTMEBup bf formuRy ef erably in the presence of a suitable Lew s
Acid, e.g. alum chloride ei %ng neat or in a suitable solvent such as,
for exanple, an ~ atic hydroé irbon, e.g. benzene, chl orobenzene,

met hyl benzenexiafgint he 1i ke; hal ogenat ed hydrocarbons, e.g.

trichl oronet ang, tzetrachl oronet hane and the like; 10 an ether, e.g.

t et r ahydr of urdh¥ 1 287 di oxane and the Iike or mixtures of such solvents, a
RZ R4 R2 R -RifRate2)oeydidQitg {yctda) seldctdd froth 1 H\Y  NH 0 =C-C6H5 s~ NO R 5
R6 R R6 (X) (I-1) wherein Rito R6 and X are as defined in claim1; 15 c)
t he con& nsation of gn appropriate ortho-benzenedi anine of formula (XI) with

an Ny R N N N
HN /> HN\\/N HN\ > 12 N \\_Rlz
\_ON R \_ >N R12 \e—r/ _T\f

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

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

R'? SZO
74 \____ _Rlz HN'\

N\N / R'? K ) l\>_R12

15 ©9) (c-10) (c-11)

wherein R'? is hydrogen, halo, C;alkyl, aminocarbonyl, amino, hydroxy, aryl,

_C1_6alkanediyl—© Q\NH

N
—C, _6alkanediyt/ 0

CigalkylaminoC_ealkyloxy, C;.¢alkyloxyC,.salkyl, C,_alkyloxyC,.¢alkylamino,

20 arylC,_ealkyl, di(phenylC;.¢alkenyl), piperidinyl, piperidinylC;_¢alkyl,
Cs.jocycloalkyl, Cs.jpcycloalkylCsalkyl, aryloxy(hydroxy)C,.salkyl, haloindazolyl,
arylCy.galkyl, arylC,.¢alkenyl, arylC,.¢alkylamino, morpholino, C,.¢alkylimidazolyl,
pyridinylC,.¢alkylamino; and
R is hydrogen, piperidinyl or aryl;

25



ester of fornmula (X11) into conpounds of fornmula (1), wherein Xis N and R2
taken together with R3 forns =0, herein referred to as conpounds of fornula
(1-a- 1), in the presence of a car bd>§>9l'i c acid, e.g. acetic acid and the

li ke, a mneral acid such as, for exanple hydrochloric acid, sulfuric acid,
or a sulfonic acid such as, for 20 exanple, nethanesul fonic acid,

benzenesul f @nigs aoih, . .4- @t i i a t | i pp R
(CH), NI 2%1&(%@%35 edh lﬂa&%@@ﬁ&?%&%@?"’ﬁ? %%&ﬂeﬂag’ %@aﬁ%%]’), (XI1)
(Fa-1 ) wher eftihametimyo CRealkuln 6 1-saliylexsagmind. pméepG inalky hidiCrcdkamiaeei n R’
is C-6al kyl; gi@3dylndhet Yalilody et MBI Bk fdar®dnyl, o Wy Ak Mubstiar ei n R3
is a group of f.@:méla (b-1) or % r%a‘l%cftl gf fgrrmla (a-I(()j erein s is

ot her than 0, WileitPr SetBsiitucnts ndgrengently seipptedfram hyilivgy + o-@HY RN

met hods, 5suchaméndtl;ighlkigyide i ntermediate (VI) in an aqueous acid solution
in the presence @6f keactiop inert.solvent with the formatiqgn .of

|t e o ar SOEE K] aodRb Gt BRI (9 15 Gt B RER Tl

appropri at eradachl cffsmata t aken together with the carbon to which they are
attached, 5 formgn.apgropriate hetegyocyclic ring systemas defined in -Z,
Rem ~R R6 C X R Iﬁ[-b}?gﬁZ)e x~ R R~~?({2£IZ)~ OHI/v N "0r /vW 6 NO RR6 RS
RH (VI) (V) whdfCehn-® , R4to R6(d-X), n and R and Rd are as defined in
claiml ygr clai m§&i—d@_el—e@nverti ngy i rmedi ates of formula (VI1), by a
sel ecti \}g hydr oge@gt ?Eg{ne%){f E?gi d i ngie?jﬁ}%gi ate with an appropriate reducing
agent and an appripré¢@)eNReghét-ant (h4h suitable solvent with the formation
of conpounds \pferdipRtt]sa (hikywherein R2 is hydrogen and Re is as defined
above, herein referred to asS conmpounds of fornula

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

15
9. Use of a compound according to claim 5 for the manufacture of a medicament for
the treatment of a PARP mediated disorder.
10. Use according to claim 8 or 9 wherein the medicament is for chemosensitization.
20
11. Use according to claims 8 or 9 wherein the medicament is for radiosensitization.
12. A combination of a compound as claimed in any one of claims 1 to 4 with a
chemotherapeutic agent.
25

13. A combination of a compound according to claim 5 with a chemotherapeutic agent.

14. A process for preparing a compound as claimed in claim 1 or claim 5, characterized
by
30  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,



(I-1). 15 d e-, /RRg (CH2)e X R~ (CHR)e XR NOVI NO RRREHR5 R6
[ (Vi) (1-i) wherein R, R4to R6, X, n and Re and Rd are as defined in
claiml1 or claimb5; 15. A process fdrgoprepari ng a conpound as clainmed in
claimb5, characterized by 20 a) reacting a conpound of fornula (VIIl-a),
wherein Re taken together with Rd fornms a bivalent radical of fornmula (e-1)

or (e-2) g aRZbI val ent radical of fornula (g-1)? and R15 or R1G (e g
R15) are hy EHe), s Rto as conp o
with an mtePre |at1é‘ of fo zg@—mer—er—n S anRapprop eaV| ng
group such a /Kor exanpl e, chIT@roO brono, nethae sul f onyl oxy Tor
benzenesulfdhyl oy and R15 or R16 (e.g. R15) dte other than hydrogen wth
the formation of conpounds of formula (VIl-a-1), defined as conpounds of
formula (Vlil-a), whevdin Re taken together with Rd forgys a bival ent radical

of forrrul a € alent radical of formula (e-1)) and
R15 or ?"@‘5‘) &1@# ?(einggx}?égas él?\tbé{’r‘?\‘/iﬁ?ﬂlra%én in a reaction-inert solvent;
or 30 92 HR5 NN RRRT 4 RLR~~\I\ +WRL5-~ R N\I\ R5R6

HORS56 I\Ib?the cycl_lization of intermediates of formula (X), according to art-known cyclizing

5 procedures into compounds of formula (I) wherein X is CH herein 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,
. K R R (CH,) R
R h
N O IR N G
ﬂ/ X NH—C—CR'=C—C,Hj A X NT o
R R® R’ g H
(X) (1))

wherein R'to R® and X are as defined in claim 1;

15  c¢) the condensation of an appropriate ortho-benzenediamine of formula (XI) with an
ester of formula (XII) into compounds of formula (I), wherein X is N and R? taken
together with R’ forms =0, herein referred to as compounds of formula (I-a-1), in
the presence of a carboxylic acid, e.g. acetic acid and the like, a mineral acid such

as, for example hydrochloric acid, sulfuric acid, or a sulfonic acid such as, for

20 example, methanesulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic
acid and the like,
R 3 (CH,) N, | 1 R 3 (CH,) N R
n 2/n
NG G e S
X NH, ) /N N~ o
RS RS RS \RG Pll
(XD (XI (l-a-1)

wherein R', R*o R®, and n are as defined in claim 1 and wherein R"is C.salkyl,
25
d) hydrolysing intermediates of formula (VI), wherein R? is a group of formula (b-1) or

a radical of formula (a-1) wherein s is other than 0, herein referred to as R®,



(M1-a-2) (XIX) (Ml-a-1) wherein R, R4to R7 and R15 are as defined in
claimb5; b) reacting a conpound of fornmula (VIl-a-2) with an internedi ate of
fornula (XX) 5 wherein Ris an approffi-ate substituent whit the formation
of conmpounds of formula (VII-a) wherein RI' or R16 (e.g. R) are

aryl oxy(hydroxy)Cl . 6al kyl, herein referred to as conpounds of fornula

(MIl-a-3), in C - ' I j J~\ \ I \ R
¥~ -R R4 \ |§°P&|d9{ge‘_§e%ﬁ @]Oﬂ‘.’l eRbaRs asrs&h%ﬂﬁwﬁynﬁ??@w%a% H
(VI1-a-2) (xx)aqueauszaeshsolyjipsriaithe peseapeiofRureaction inei selyerteritniy fomagioai m 5;
10 16. Use of srifRfmeinds afEQnthdudds of RAMuIANe 1Y whdréin T8 dnd!f® ape fOr the
manuf acture of a nedi cament f?(r t he treatnment of cancer.
appropriate radicals or taken together with the carbon to which they are attached,

5 form an appropriate heterocyclic ring system as defined in —Z,

Rd

Re\c/

Rg 1 1

R CH,), _.< IX R R? N (CH,), AN

ﬂ>\ OH( 2) I _ ﬂ>1 2 NLO
N N (@) 2N

RS V\R6 RS ~ RS lll

(VD) (VID

wherein Rl, R*o R6, X, nand R and R are as defined in claim 1 or claim 5;

10 e) converting intermediates of formula (VII), by a selective hydrogenation of said
intermediate with an appropriate reducing agent and an appropriate reductant in a
suitable solvent with the formation of compounds of formula (I) wherein R is

hydrogen and R® is as defined above, herein referred to as compounds of formula

(1-i).
15
d
Re\ /R g
C 1 R 1
oy — gy
N 0 X N~ o
RS\/\R6 E RS\/\R6 ]I‘]

(VI (I-1)

wherein Rl, R%o R6, X, nand R®and RY are as defined in claim 1 or claim 5;

15. A process for preparing a compound as claimed in claim 5, characterized by

20  a) reacting a compound of formula (VII-a), wherein R° taken together with R¢ forms a
bivalent radical of formula (e-1) or (e-2) (e.g. a bivalent radical of formula (e-1))
and R"” or R (e.g. R") are hydrogen, herein referred to as compounds of formula
(VII-a-2), with an intermediate of formula (XIX) wherein W is an appropriate
leaving group such as, for example, chloro, bromo, methanesulfonyloxy or

25 benzenesulfonyloxy and R orR' (e.g. R"®) are other than hydrogen, with the
formation of compounds of formula (VII-a-1), defined as compounds of formula
(V1I-a), wherein R® taken together with RY forms a bivalent radical of formula (e-1)
or (e-2) (e.g. a bivalent radical of formula (e-1)) and R" or R'® (e.g. R") are other
than hydrogen, in a reaction-inert solvent; or

30



10

15

-9

(VII-a-2) (XIX) (VIIl-a-1)

wherein R!, R*o0 R” and R" are as defined in claim 5;

b) reacting a compound of formula (VII-a-2) with an intermediate of formula (XX)
wherein R is an appropriate substituent whit the formation of compounds of formula
(VII-a) wherein R" orR'® (e. g. R") are aryloxy(hydroxy)Ci.salkyl, herein referred to
as compounds of formula (VII-a-3), in the presence of 2-propanol.

OoH
H
N
R7
| O
ALY A
D G
. R
AX voo s
R* R H
(VI-a2) (XX)

wherein R' and R*to R’ are as defined in claim 5:

16. Use of a compound according to any one of claims 1 to 5 for the manufacture of a

medicament for the treatment of cancer.





