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WD 2006/ 042638 PCT/ EP2005/ 010697 3, 6- SUBSTI TUTED

. 5- ARYLAM NO- 1H- PYI DI NE- 2- ONE DERI VATI VES AND RELATED

COVPOUNDS AS POLY( ADP- RI BOSE) POLYMERASE ( PARP)

I NHI Bl TORS | N THE TREATMENT OF Tl SSUE DAMAGE OR
DWSEABB6MAMAGER BY NECROSI S OR APOPTCSI S BCHHIR20AMO €697
2-pyridone derivatives, nethod for their preparation
and their wuse as nedi canent The invention relates to

cOfpSBST 1OUTERe GeMRY AMINERIHL YIDING-HONE  -RIRARYES
XNAD RELATED ecOMPIENDS tA@%W&ﬁEﬁF@-RﬂBb@E ) PORYMERASE

TaRE) (N RS T8 T DRE AN OBLT R BBKfacE oR

NBISBASEICANSED BY NEECROSIS OR APOPTESISconpounds and
their use as nedi canents. These conpounds are
i nhibitors of poly(ADP-ribose) pol ynerase (PARP). -
PSLp¢titdtedoRipyddane diguivatpdmtreethokofoe thaiolpyaparatien and their
[ pol ynerase, PARP], which is also
ﬁ%%%gﬁggﬁé’ngﬂﬁp ri bose) synthetase 20 (PARS), is a
chromati n- bound nucl ear enzyne of eukaryotic cells, of
Vhihé thvenRBh PXbARRH8|condpountB RS ?@Hé@sf@wm esent- per
nucl eus. PARP is, accordlng to the nost recent
research results, involved in the pathogenesis of
vari ous disorders, and th i nhibition of PARP enzyne
activity may have benefigjal effects on the course of
di sorders in precliri mal nodels 25 (Cristina
Cosi, Expert Opin. TherY; Patidhts, 2002, 12, 1047-1071
and L. Virag and C. Sz harnacol. Rev., 2002, 54,
1-54). Pol y(ADP-rib ase occurs in all
eukaryotic organisns with the exception of yeast, and
is part of the genone sur O%}ance neffjork to protect
the genetic information fr genot oxi ¢ i nfl uences.
DNA danage induces the enymatic 30 activity of
pol y(ADP-ri bose) pol ynerase, | eadi ng under

S53bsB ottt 508300 0682 Ko el 1 saes
aae Iio[lowjng abxtsand ad trenph ﬁobg[oéwy’{miemw@)saps) kttyerenfisrethod

diid ﬂk])ee p\%%)gt‘ggglzl 4‘2tﬁ3§e %FI’I&EL?D%%S R&QR&? use as medicaments.

These compounds are inhibitors of poly(ADP-ribose) polymerase (PARP).

Poly(adenosine 5-diphosphate-ribose) polymerase [poly(ADP-ribose)
polymerase, PARP], which is also known as poly(ADP-ribose) synthetase
(PARS), is a chromatin-bound nuclear enzyme of eukaryotic cells, of which
approximately 2 x 10° molecules are present per nucleus. PARP is,
according to the most recent research results, involved in the pathogenesis
of various disorders, and thus inhibition of PARP enzyme activity may have

 beneficial effects on the course of disorders in preclinical animal models

(Cristina Cosi, Expert Opin. Ther. Patents, 2002, 12, 1047-1071 and L.
_Virag'and C. Szabo, Pharmacol. Rev., 2002, 54, 1-54). Poly(ADP-ribose)
polymerase occurs in all eukaryotic organisms with the exception of yeast,
-and is part of the genome surveillance network to protect the genetic
information from genotoxic influences. DNA damage induces the enymatic
activity of poly(ADP-ribose) polymerase, [eading under physiological
conditions to repair of the errors recognized by the enzyme in the DNA.
However, in pathological situations, poly(ADP-ribose) polymerase may be
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2 str'ongly activated by free-radi cal oxygen species -

~as is the case in ischem a, hypoxia, reperfusion or

in inflamatory processes - resulting in consunption

by the enzyne of |arge amobunts of its substrate NAD.
TWG 2008fg4e6B6n of NAD is one of the reaBOMERZO0FOEIEI7
death of cells to be observe% 5in the affected tissue
(the so-called energy crisis“theory). The therapeutic
usteongly RAgtiRatathiblyi freegadical oxypen pspecias i-o@sois the case in
rﬁ:@H faorh)@foxfah'r%p%lﬁ%lorq%?ltﬁtnﬂf%%m&dry $roGessepdl Feéh’itﬁ{ﬁ in

ereln I N Si transm ssi
r@mgﬁuﬁ@ptfqnohv dhe enzye et fasge amplu"éwcsf itsosypstrate NAD. This

d@@é)l@ilér@gf NE\W ishstie optgﬁlréé%neé;fgfﬂﬁéeéééth%f BARR BE@bserved
' u
SRE it 550 HPeScropled Aneiay HsiSatadn nihien derapguti

Olﬁsei(rifl PARSY nﬂﬂmbrg murblther[srewenmxm ool r:pgiucabn of this NAD

SiBGE R, 906 o B mon] B Jak T Ber) Feleip, oy slama
diransrsission rabging frore owﬂﬂtyelﬁtr@ss mncﬁlimtoSNAde%ni@ﬁlqm further
L ORI ISLARRINS & FeAlfiP%‘?&)éuegeé’t@H'lﬁ’Hw% EnrEnt I!té}lé'tupgt ?ﬁ@these

has been shown i n sever al reclinical aninal

tmight likewisesplay anpple, infiBe raelecelamREANIHD 9 @oypetqfoprARF’

- dfHibftoFe M baftRildgic s, siietiohs ¥A. CHighem "ﬁre(rﬁi%rpkainacol Sai.,

R DT3B o B8R Bt s Unsfed Ve [iiusaigneqbout the

hapbetcataoxhechanisrar othadtians the $thm7apebhm gfficseptdf vasious PARP
aﬂﬂlbﬁgrssﬁg W eEndwh :Hese\:/@?a{;%rgafrﬁ@% %flmgpﬂ%ﬂéi@tfhﬁs for

I'sorders (sumrari zed
Fvampiecifor anuteenyocardE), mfarcthn 5agute| renalsfailure, cerebral

G S Wl N 3 ol o

PBreReiSoRtA) Dples “RRp iy iired rpatp i, Aghrits,

gsjichg!wg es%mlc ,shigk . add ﬁl%ermﬂjer inlA98, cidéfiotherapy of
- . . I t r

e disqfiys (GudRagEeall b Vlrpo jgnd TR, Phamacol.

FRew.n20@R, 54, 2684), 430, 93-100), but also significantly

better cardiac functions have been neasured in

chronic heart failure during PARP inhibitor treatnent
(IPhapsereifically bagh possible tga,saq)mthat PARE infbitors bring about

kﬁ@ar %t t al agﬁ‘miﬁf?ﬁﬁpfng%&@k/@ﬁggtél(goi gat Wh@thtg myobalguai
e Rga- BPuBSPeb: Bub JoEregnapds T98hart0; 148 s0: L
dtispdest etall BlneJ SIPl@airtnah‘ol t BEOthtd 3 1@12491/43(1 N Wiagnan et al.,
r@‘@l g g@b{] U%%EF ﬁiof))afbw hgo Osﬁéréhgﬁtw Bjé{?ér cardiac
/fnmimnsngaye beemanecabered pbsohr@rnIe heagh@milurehaeduring PARP
Z@flg @gtﬁeéﬁneﬁ’rﬁgﬁpﬁggh% tJOfA?'n Wﬁ%{%@lt %ogeﬁét ﬂ@?G -1016).
hypeperfusigy, Ilk@othaéaNhIGBeiqdbg)Infaraﬂegoheﬁrtn@aegg ‘ghout
Ws%@&ﬁ'fuhé%%ﬁ the Dfgarl Bir8higk Beadi ofdells diso appears in stroke

at the start of the chain of events which leads o losses or complete failure
of individual regions, and thus functions, of the organ. Accordingly, it has
been possible to show the efficacy of PARP inhibitors — besides the genetic
ablation of the PARP-1 gene (M.J.L. Eliasson et al., Nat. Med., 1997, 10,
1089-1095) — also in models of cerebral ischemia (K. Takahashi et al., L.
Cereb. Blood Flow Metab., 1997, 11, 1137-1142), of MPTP-induced
neufotoxicity (C. Cosi et al., Brain Res., 1996, 729, 264-269) and of

neuronal excitotoxicity (A.S. Mandir et ‘al., J. Neurosci., 2000, 21, 8005-
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Cereb. Blood Flow Metab., 1997, 11, 1137-1142), of

. MPTP-induced neurotoxicity (C. Cosi et al., Brain

Res., 1996, 729, 264-269) and of neuronal

excitotoxicity (A S. Mandir et al., J. Neurosci.,

2000 .,2028/043808 WO 2006/ 042638 PCT/ EP2005P0TIHERA0053010697
8011). A further finding whigh is very inportant in
connection with cardiovascular disorders is the
eemt)ac& bartiRARRndingi bihichonisi Netyhémpiostiahtninc abngection . with

sEbI@FeMﬁo\%ﬁEelé ”F{eove[ﬁfﬂ%%s 4 F‘A('FQP‘c 'Jﬁﬁlbﬁbho"h the

functlon a have been found
atschamically siareaged Kign@anrhere; Imnrgv%rae@fscﬂa%%FIE@t'@ptancﬂon

t B0 $Ge tdrgah eivhved mhewisecab@n (fouRd Maehinfalsttrédted WiIh PARP

2bb Sompathw Thdhdks, foFRIN PlecBbp (DIt Mgl gt al. Am.

I$cIFHriys©|| Regutatonf Intbgraalbevétnmpl Phgsiol. di2000d 179, R1834-
C gﬁﬂgﬁ 656’}'%%{ éﬁé Qa%uge |8 l soblfs q?:l %gé\fé}%ﬁ?oned
RzNR@rdemw ¢hrooicsP A @@yﬁtho qg:@rmnm vemcw mihﬁiqgrﬁs such as,
pfo‘?%kéPh?l%l H‘)@%lb%té’g ﬁ'%@egﬁlcgbgg&t %@Wllgs étiﬂé% &7as been
%@@en@tfatﬁslpt@thum RTP‘:i'HE@%sm?ée‘@ ofypedndabetes) (W (ﬂmaﬁuarez-
I\O/Pi@hzonZ?tOél Dzl%%e%és 12803F 56, 91%)831 H68B) gtand ah. tholse of type I
e
B (3 509 <P, RBF 2984 pofher RRENS! g AR o
tal.,tQisdulation, 2001 | &W%ﬁgﬂ pﬂ’dﬁﬁdmneé@la[ effectofiRARB inhibitors

%ggﬁaé’?a Eefsslbt};t?lbh%n BIO RYMHE M[ﬁﬁé@%ﬂ@%ﬁ‘? rébé}ﬂés which it

rontc co
ahas ajse bgen Pegsibla to ehewr ibi fwriber preclinigal Fﬁﬂ%@la Such as of

2«998n.c?c6‘ﬁns %ﬁ@ Jﬁ@ﬁlét al ofangal. IF&%%H AuseRtat Vet PﬁyS|oI

Choq 585" ol 1Besy. o SGRIRL Skl 20ty (Herkper ot al.

: Hﬂﬂémn@t:o&589@6420 P03-2d6i) tandnin $AME shdukb(BL Afisgdraliieetaal.,

g f 00 r \

APIREHK, LTOSRE ot GP-A BBl AT ARl HB a%%zag*zmg

|effdm$)nbtemprd| is cdh@gu;dhtenapwm nmicerkat ﬂ]eletoofeira!eﬂﬁpd,e 002
ert Opin. Ther. patents, 2002, 12,

Q"O%%&?lﬁﬂgout han et al., Current Medicinal 25

Chem stry, 2003, 10, 321-340) that many different

qt ABS Yok disbRBLEdh tROMRSHARE Fcekfmpieed. %sP@&)ert Opin.

hi b' Lo er@géﬁﬁa dgiol@_" f@f‘ﬁp Hgmaﬁgfeg ait 'CYurrenc{ Medicinal

C(Bhémimiyl 12008s.10, NaR1y340) thet moayi diferent dilasdess efl cRARRcal
ARS8 “uE G TP B BB 46 B Bramoie
mlmwab%s s endslephdenaicnidaraas | jscmumaheolssgbgtmaz@gnones

ﬁn)th% preQfoudREdiSEioBYd PAGEE irftfbitor8ldrY BRridatieARt a bi- or
polycychc basic structure. _
Pyridone derivatives and their possible use as phan‘naceutically active
substances are known. The use of pyridone derivatives as PARP inhibitors
has, however, not yet been described. The pyridone derivatives described
in the literature have a different substitution paftern by comparison with the
compounds of the inverition of the formula I. '

US 4,431,651 describes 2-pyridone derivatives as cardiotonics which have

~a substituted phenyl or pyridinyl radical at position 5.
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has, however, not yet been described. The pyridone

~derivatives described in the literature have a

di fferent substitution pattern by conparison with the

conmpounds of the invention of the formula I. 35 US

AWAS PoBBIn4apeser i bes 2- pyri done deri vati vRETASP2005/010697

cardi ot oni cs whi ch have rlj{bst i tuted phenyl or

pyridi nyl radical at posi t| ol 5. WD 2006/ 042638

PCY ER2005/101069¢ribab L’Bpﬂntﬁﬁﬁa gdghwheses i foestie gyedtdemme of

d@éﬁ%&tﬁ%esh%a% Rk " %ﬂ{ I']aQ/%, nQﬁ?&dz\S&ltﬂ%"f‘ﬁ/ or an
ave an i m t hi

|mldaZ@iV@hghﬁlrgrDU.ﬁbQQSIﬁOn|§OS|t| on 5. 5 EP-A 489327
descri bes chroman derivatives which show an effect on

th cardl scul ar stem and ubstitute

EE’ 452! AaseEbes ghiqraan c\%@gw%yg Cé‘e%flq‘"l’ ﬁ@sef?ecl? on'the
pdairlddjv@@buide rdyéairh Vasd anapr i6é edubskiiunes ebyagord-pyrkionkamino
vﬁ’b@? have vari ous substituents at position 3.

0511 descri bes napht hyri di ne and pyridopyrazone
derivatives having antirheunmatic properties which may

Eat , o Cadieal _
VST LS (REcERE LRI BSREt IR, ERHF kneke agonist
t weighrhsye \wrioug susiuastsataosifiosno?-der s whi ch may be
substituted by a di hydroxopyridyl radical. 20

RRFABIE GorckS° nBRLuta il iRk K ves

glia\urpg ahtinheuaraticnsropstties uyisidh onay bersubstisted by ed2-pyridone-

arﬂmo dﬂ:% am no radi cal and serve as internedi ates
preparing fused i m dazol e derivatives which can

be used as adenosine A2 receptor antagonists. 25

VISP, 2R ADOBh RSB UGAOBN Dlor 2 patment  of

deri vat Ives as ki nase nhi bitors
Xardiovaseantdisordeai which mapke éP%@H%@ gal?cg%agroxowndyl

mgdizal.di al infarction, which can be treated by 30

i nhi bition of PARP represents a serious risk for the
heal th of humans and other manmmals, there is a great
NY€xD 17az4 0fosescribesrprecgl tpyeidiny| ahd @yrinfiding! derivatives which,

?&é&%@%%oé&?r&%% Cami | drBubOhdvae 4 GAkIBuRld or
monosubstituted 2-pyridine-amino radical and serve as intermediates for
preparing fused imidazole derivatives which can be used as adenosine A2

receptor antagonists.

W001/25220 and US 2004/0116388 describe triazine derivatives as kinase
inhibitors which may have a 2-pyridoneamino radical.

Since diseases, such as myocardial infarction, which can be treated by
inhibition of PARP represents a serious risk for the health of humans and
other mammals, there is a great need for novel pharmaceUticals which
have an advantageous therapeutic profile for the ireatment of such
diseases. The present invention is therefore based on the object of
providing novel compounds which have an inhibitory effect on PARP. '

The present invention relates to substituted 2-pyridone derivatives of the
formula | '
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di seases. The present invention is therefore based on

. the object of providing novel conpounds which have an

inhibitory effect on PARP. 35 The present invention
relates to substituted 2-pyridone derivatives of the
f QrO20a6104M838006/ 042638 PCT/ EP2005/ 01060Z T/EP2MDFR1 0GH7
R2 R3 X%Ar in which the me%ni ngs are: 5 Rl and R3

i ndependently of one another “fluorine, methoxy, -QOCF3,
C2- C3-al kenyl or Cl-C4-alkyl which is optionally
substituted by chlorine, t hoxy or one, two or three
fluorine atons; 10 RY._hydeQgen, fluorine, nethoxy,

- OCF3, (C2-C3-al kenyl orYCl- GdHal kyl which is
optionally substituted fy chforine, nethoxy or one,
two or three fluori a ; ﬁ( , S, NH or

N(Cl- C3-al kyl); 15 ungubstituted or at |east
monosubstituted aryl or hékeroaryl, where the
substituents are sel ected frAm the group consisting
of: fluorine, chlorine, bromne, -CF3,) -OCF3, -NO2,
-CN, -C(O(C1-C6- alkyl), NH2, -NHC(O) (Ci-C6-alkyl),
hydr oxy, oxo, Cl-C6-al kyl, Cl- 20 C6-al koxy,

- NH( C1- C6- al kyl ), -N(Cl-C6-al kyl)2, -S02(C1l-C6-alkyl),
higtvetiels Yi5e Meanfifsedrear yl , aryl, -O-aryl,

- -0-heteroaryl, -CH2-NR4AR5, -S02NR4R5, and - C( O NR4R5,

where the Cl-C6-al kyl substituent nmay be substituted

- a1 ladR3 ntlepentgniGleolGonabkother f1l uorine, chlorine,

trifl ug t i f 0 5~a.le PRI
het er (ng{o)?ﬁ%’ hr}%e{;téap E/(gyc?w 3()[EE ) ,X%lh%ln h%lazg%y?f; alkyl which is
het er czntipnalin csubstituted yhy yhiarines tretiheny somapebdwo or three
subst id srpd eﬁg?.Jseast once by Cl1-C6-al kyl,

Cl- C6-al koxy, fllorine, <chlorine, trifluoronethyl,
trifluoronethoxy or OH,

R2  hydrogen, fluorine, methoxy, -OCF3, Co-Cz-alkenyl or C4-C4-alkyl

which is optionally substituted by chlorine, methoxy or one, two or
three fluorine atoms;

X 0,8, NHor N(C1-Cgz-alkyl);

Ar unsubstituted or at least monosubstituted aryl or heteroaryl, where
the substituents are selected from the group consisting of:
fluorine, chlorine, bromine, -CF3, -OCF3, -NO2, -CN, -C(0)(C1-Cs-
alkyl), NHp, -NHC(O)(Cq—Ca-aIkyI), hydroxy, oxo, C1-Cg-alkyl, C4-
Cg-alkoxy, -NH(C1-Cg-alkyl), -N(C1-Cg-alkyl)2, -SO2(C1-Cg-alkyl),
heterocyclyl, heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2-NR4RS5,
-S0O2NR4R5, and —C{O)NR4RS,
where the C1-Cg-alkyl substituent may be substituted at least once
by C4-Cg-alkoxy, fluorine, chlorine, trifluoromethyl, trifluoromethoxy,
aryl, heteroaryl, heterycyclyl or OH,
and the aryl, hetercaryl and heterocyclyl substituents may be
substituted at least once by C41-Cg-alkyl, C1-Cg-alkoxy, fluorine,
chlorine, trifluoromethyl, trifluoromethoxy or OH;

aryl 5to 10-membered aromatic mono- or bicycle;
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30 aryl 5 to 10-nenbered aromati c nono- or bicycle; WO

. 2006/ 042638 PCT/ EP2005/ 010697 6 heteroaryl 5 to

10- nenbered aromati c nmono- or bicyclic heterocycle

whi ch conpri ses one or nore heteroatons selected from
NWO Q6814 2638et er ocycl yl 5 to 10- nenberRET/ER20Q6i6t 0607
nmono- or bicyclic heterocycl ? whi ch conpri ses one or
nore heteroatons selected fromN, Oand S; 10 R4 and -
R5 i ndependently of one another selected fromthe

gﬁ&‘é‘?o n[gpns‘j%' R8-rREmbBYH %ﬁaﬂé‘%bl%—t b} %lé&fﬁh@rhébrocycle
| east nosubstituted Cl- Cl0-al ky

phenyl , i nd&RiFh, CHBPESSCORE \Ar fﬁﬂ'&? h%feé@%amﬂ se %temg?re N,
t he substit@qﬁcssare sel ected fromthe group

consi sting of: phenyl, het eroaryl, heterocyclyl,
-0-phenyl, fluorine, -CN, -C(O NH2,

CheptatyyclyB- altd i Dymembe@d pbearpmaticNgGhe-O3r hickelic) eterocycle

i m:_ g(lo) h er}élg%O D% %é\»q r}ﬁ{n%r @f&@on‘s se(lected rom N, |

hydr oxy, 200 he phenyl , heterocyclyl and
heteroaryl fragnents of these substituents may in

Cﬁ%g@?} o gﬁ;ﬁ@r&beg] gub titut er@ﬁ%'fl Kﬁﬁl ne@wn the group
Ehg%lxcormm_nglo_fyl - NHC( 0)(c|1 C3-al kyl ), - COOH
oo R st tely, o e ﬂgfﬁty%%@%%%&m-aikyi

C( O NHEgCasakanyyphenyl dodpnyl Gistesocyicly Bpg heteroaryl
-S02(Cl-C3-al kyl), -NH2, -NH(CLl-C3-alkyl)
or-N(CLl-C3-al kyl ) 2; or R4 and RS formtogether with

t he niWhergdhe subsiituenttnarersaledod foa thengregp consisting of:

EnbeSéhérM erﬁat@rba 1, h@t@f&c aeti Itiémﬁluﬂzﬁﬂme ClN -C(O)NH2,

eter ere | el e

from t%%&duﬁ pr@?g eny elﬂ&ﬂ 'EY' ﬁﬁ—ﬁ& -Cs-

hleLeIr )kayﬂ) y—lNHQXNH-hengangEd NI-IIFIOIQO)-rl’nsterﬁé?(y(l)?q CGS-III@@H(yI C1-

al ky and hydroxy, and the pheny

hetero %8’%’?‘2’355%%’? oaryl fragnments of these 35

substituents may in turn be at |east nonosubstituted

by 1 ugid Be Oﬁhen%' Eét’e%@f:llﬂ and heteroaryl fragments of these
substituents may in turn be at least monosubstituted by fluorine,
chlorine, bromine, oxo, -CF3, ~-OCF3, -NO2, -CN, phenyl, pyridinyl,
-NHC(O)(C1-Cz-alkyl), -COOH, hydroxy, C1-Cz-alkyl, C1-Cz-alkoxy,
-SO2NH2, -S0O3NH(C1-Cz-alkyl), -SO2N(C4-Cz-alkyl)z, -C(O)NH2,
-C{O)NH(C1-Cz-alkyl), -C(O)N(C1-Cz-alkyl)2, -SO02(C1-Cz-alkyl),
~-NHz, -NH(C1-Cz-alkyl) or -N(C4-Cz-alkyl)2; or

R4 and R5 form together with the nitrogen atom to which they are bonded

unsubstituted or at least monosubstituted heterocyclyl, |
where the substituents are selected from the group consisting of:
phenyl, heteroaryl, heterocyclyl, oxo, fluorine, chiorine, -C(0)(C1-Ca-
alkyl), -C(O)-phenyl and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these
substituents may in turn be at least monosubstituted by fluorine or

C1-C3-alkyl;

ora p_hysioleg_ica!ly tolerated salt thereof;
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Ar is not triazinyl or chromanyl, and Ar is not

pyri dopyrazi nyl or naphthyridinyl when X is NH or
NAED2CB6a0463B. 5 Where groups, fragnment BCTYERRQED/S10897
substituents such as, for ex le, aryl, heteroaryl,

al kyl, al koxy etc. are present nore than once in the
conpounds of the formula (1), they all have

'mﬁpﬁ{éd%%\g%o‘fha?nﬁr Ei‘é‘cﬂcﬂefr d&begﬁdTﬁw:O%% Ar is not

nmeanl ngs eac have
ePY‘HféQPY&@Z'FHéHtW%Fh)ﬁId‘W' wien SyNHan Ffvtl)am ng.
The foll ow ng 10 st ate_mants apply to (for exanpl e)

elhesh o BR < Fodingn g Bl O SUPRINRTS Fickifnor Gpample,
radjlcabteréaﬁyurta I, alksnte. afe tgresem( Glor€3thainkphy in the
agro

SFamBpla iy Tk Foiguidn? el i RS TidkiRiRienfior She anqtier
othemtnm/em@‘nyjnedanelamnge andtnhgy husis eabb(imdividual) case have
Sé‘l??é' EHeme'nn{:er o?xé”mtha@gyindﬁEQ?am f&%ﬁ%g The bfollowmg

niti

ustatarsents anly & (fat ex@a!@{e) argrarsligry ptharaad 69' 'éfyegpeatﬁfe of
Ofcs fdé‘sk{h%'tloﬁU@éStdrﬂU@'@uﬁy sﬁ@étltaéﬁﬂﬁ’r@grﬁéntcﬁr radisyl. A further

AP RS b s Sy St BTyl e B aihisistituents

pmagehd eitimert identieaticedifdéreht (fbhexamplrstwnt:e@rhmw or once propyl
i of one another. Thus, for exanple, when
TSRS S

stituted, all conbinations of the
further substituents are included. Aryl may thus be

fWhe%aﬂpbﬁb%tﬁéﬁﬁtfdrubﬁgm‘ﬁlé har?F h}H tha' hlbooaydermﬁ@@ of

case n

n%empwmhofgsfgssb"e}rg@gndwosrnﬁ ut%uth & o h9i %‘ﬁdeast

fﬂnunbsmt%tntmemgbmly gb@milowbﬂhe:t lsnedt:twehts forteample C4-Cs-
adi cal,s ma i near.op bra

chiy, BB SRS R b LR B s bR i brolb RN ynore

p&myt |sot)okyeob$tdutegir takes splate fiom ftoe sexiaapdfefurthbk Gmpstlteents_
C I I

%88;9&1&% LS acH%TV ﬁ?ﬁ)ner grlle?ﬂisg‘/ugzt'tip%%naﬁl’éou%eﬁr an

a]hﬁtytpst@;t@dpglf @pmblmmtqmyqof tae hynthergsuhsifuents egg i lncluded Aryl

%/lﬂllus B@fdﬂ exarhﬁlﬁtdiéubéii%tléb witho8ihy1, AryldaaY lin each case be
erein are ﬁt he, n | SONBrs. of

. 35
ESSHESiHlad | wpr IR RadnanpRy: A BHbin sad e be

snendlbstitutee it Wthiyl, ane oheming .ard, mayi bet diglbstitvded with

et gthOUnI &8s descri bed ot herw se, t e term al kyl

Alkyl radicals may be either linear or branched, acyclic or cyclic. This also
applies when they are a part of another group such as, for example, alkoxy
groups (C1-Cqo-alkyl-O-), alkoxycarbonyl groups or amino groups, or if they
are substituted.

Examples of alky! groups are: methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl or decyl. Included therein are both the n isomers of
these radicals and isopropyl, isobutyl, isopentyl, sec-butyl, tert-butyl,

" neopentyl, 3,3-dimethylbutyl etc. Unless described otherwise, the term alkyl

additionally inciudes alkyl radicals which are unsubstituted or optionally

| -substituted by one or more further radicals, for example 1, 2, 3 or 4



10

15

20

25

30

35

additionally includes al kyl radicals which are

~unsubstituted or optionally substituted by one or

nore further radicals, for exanple 1, 2, 3 or 4 WO

2006/ 042638 PCT/ EP2005/ 010697 8 identical or

diNd eoestoazadscal s, such as, for exanpl ePCarg#»2005/010697

heteroaryl, alkoxy or haloggn. It is noreover

possi bl e for the additional Substituents to occur in

aidﬁnﬂeah orediffpresi radicalef sudieas) ﬂoy|exaam!e;aaryl Tieteroarnyh alkoxy
lkﬁ.%qo@ Wﬁolt'lé‘%cﬂ%ﬁer ?5&416’@' fBYlthé‘%gdg%ﬁéP EltLﬂill'Eé{ lt(g occur

n substit

vmea@y desired| naaition of se |aé19§traglc@brmﬁ1 %rm)
oa‘: cl@é«ﬁyloainl@ylcyb@él@edlﬁyia &ky |cwm|@ﬁpr@,pyh tlﬁ'MClszsﬁtMied by

S SAEN wael &‘y@PeMyﬁs C%’*hlsaﬁf P Yetpoft lones, Examales of

V\tyejlcmlhyiprmm:alat are: b@qﬁn}irypyiclcy@lotﬂmh caysloqbeotgdll pytlphexyl,

T ey Xl ARGy T8 s98lee may

salbet iwthere dapiyropriateorbarpalydyalie, hewch m dap@h norbornanyl,
”B;ﬂﬁ‘: P!eélr §@é’r‘ﬁ§[1tat?l¥f Vﬁ')é ch!Sé{R?Tpﬂa%:cfa@é nﬁd}/eb@ulﬁlébbstltuted or

10Rfis)d ﬁubs@tﬁ%cbpg,%ne Qraﬁ]%yqle urrtl%gr r@gfcgﬁsyps mgntloned above

Zoyreianof eXapiprpRitthe alkynRidigdls.2- but enyl . The term
al kenyl here 15 expressly also includes cycl oal kenyl

radi cal s and cycl oal kenyl al kyl radicals (al kyl which
|l§xesmplssi oliade@nlly gogugsoardkevinyl) ahiagenyhnppropernyt (allyl), 2-

ltﬁﬁéﬁ rerfaetmen P eﬁ ° e@éﬂ%—bﬁ yf ?B(&'t@ﬁhkﬁﬂéfm here

are: ope! cl ohe

t
d%iiﬂr@%Y @lsa inc eme'c racg@ﬁ §a'ﬂn§ GHSiO RN ! enYaﬁlﬁé ragicals
K/ WiHAEH H’Q%hEﬁthfean d}@l@zlall@ﬂ thl@ﬁL&H M]ﬂﬁle(a(shdhree

0 S

%@fa ZpoRiaiblin of Binedkend qrﬁnaaqoai?nt nErdghexenyl
mldhepTérwlahHejwlooctml cal s may be unsubstituted or
optionally substituted by one or nore further
radi cal s as nentioned above by way of exanple for the
aThey klkenyl rasitiaia sy iveobe 30 4hed conjegalieder nareconjugated

b?é‘%rio%n%af”%l to @%geé%r }éllk-gi‘éﬂyi t:‘::‘fﬂﬁe"aﬁ(‘:t)t‘i%hyll radlcals)

radi cal S may her "uns have one o ﬁ
mgefergstlynw% dpubia_e bgndringatlinaafeer benchgd chain. The alkenyl

a&arc@@mawaédummmw emrt épﬂ.dham?ys&t%u@lﬂéu rgd one or more
uen

For e sub
1oRbst, SRuiceE: a8 PRBlighed haveaby WAY oo eRAMpIS o e 21k
Jadicals, the substituents in disubstituted phenyl
radicals nay be in the 2,3 position, 2,4 position, 2,5 -
position, 2,6 position, 3,4 position or 3,5 position.
Thdessibstated e otherivise, r itsebaforemandiongterayyl, r Aeteraaryl and

'F%Yer%%gél?l t¥fics Indy RAfet | Bubstittitet B SHdveCBne ordnfre, for
example 1, 2, 3 or 4 further, of the aforementioned substitutents in any
desired position. For example, the substituent in monosubstituted phenyl
radicals may be in position 2, 3 or 4, the substituents in disubstituted
phenyl radicals may be in the 2,3 position, 2,'4 position, 2,5 position, 2,6
position, 3,4 position or 3,5 position. The substituents in trisubstituted
phenyl radicals may be in the 2,3,4 position, 2,3,5 position, 2,3,6 position,
2,4,5 position, 2,4,6 position or the 3,4,5 position. The substituents in

“tetrasubstituted phenyl radicals may be in the 2,3,4,5 position, the 2,3,4,6
~ position or in the 2,3,5,6 position. '
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radicals nay be in the 2,3,4,5 position, the 2,3,4,6
position or in the 2,3,5 6 position. WO 2006/ 042638
P@IOERP2BABI-BB8697 9 The af orenenti oned RGUH/EPRD05/010697
follow ng definitions relatipng to nonoval ent radicals
apply in exactly the sane way to dival ent radicals

slibh afsrempéeetiyieshend rthphft)HgW'mgedeﬁniti@llsa relating ¢nemonovalent

Tﬁzecﬁsﬂgla@&y% feﬁgbtﬁmﬁe éérhgeSI '8 d i @erédfgmgdsaan as

Jac oups or any car
apbﬂmy ene.t heapiibyene pﬂierfwt@fi@WQH?caTQeSQ hdivalgit gadicals

(rddtBerts? mPP et limked &6 tthe- ajasantegdups liop #Hs ldbls@@d rmg

e PR Bl e PR @‘é‘gﬁ%*amphga%psﬁy a2

thpbatlomt(oﬁhoq:thfhylaeae ).f O3 positiph ﬁmettdinphphyale?epbrﬂ%ms:non
s e 7B AR08 b 50 o R ity gyt

racamaamnga hatemertomnsachsaﬁeiﬂn@wempée dhiaphene ps fgan, the two
hﬁééé %rﬁls Zﬁ%‘irr Bé‘tlﬁrfhesiz‘,ggpéﬁ’%o%oﬁ 42258&?%# 2 bbsitiBR or 3,4

3p@3lb@,m j ﬁ,cﬁg@ipm radier! Gerived, frome aGaeergpered aromatic system
NeadNETEEh&tc@atontisviah er, féradkémbfé,, pfyl‘lﬁln@r ﬂﬁﬁnbe a 2,3-, 2,4-,
Fraamep e e g T e
rdistaleal radieals otimecprageitningéntidri alsodnaudes at qmsiﬁgmebisomrs,

d t . t N i Sy
G838 BRI [ Yioh a8 HFERFHARES e i
cwhisbuene .adjaomt grPWNis @Gﬁh?tﬁelﬁt pesition 2 and deacbipen adjacent
p@%ug ugﬁb@até@% BB@it.@ﬁ I3eik lﬁéihéé@gﬂist 4/ 9ueh 3 th@Qi%%bLtr{H in

i on hl ess. st at
r\e{ﬁ'ic

% RURCPORPYIENS PaEIRaTSPOSTIoR & 889 g omer adjacent

rgvdupas focatsll imgpaiteyz| yl ene radi cals, and rings which
are fornmed by two groups bonded to nitrogen, are

"preferably derived from conpletely saturated, partllc?/ |
cals,

ddniels| istateths athereised hetaroany cragicgls . dieteroarylene radi

hettéfd?:géf@l Q?tljlﬁé‘l;&eagdhﬁét d}%%ﬁlﬁieﬁe"%l E&i}@aﬁ% agd rings which are
Hetraed dno Awovgriosns negndes! & tieege. f aier @fﬁfe@bly derived from
'cﬁﬁﬁ lefehy sib%teé" Sarthf eélef\@ﬁél Clﬁfslaﬁﬁ‘dtéd q'iﬁterocycles (i.e.

eroc s whi ch co rt c rl
Stacsigkangs. betefivplastiasis ﬁﬁ Rendioaditis) fuck bmprise
ET i3 dres heteroéibhmshlchtmayeﬁe@ither diffeesnttdrddentical. They are

et r
B et ot oyl 24T g
rmetergh!yu ‘toon2, beteyadtoms B0ich- Mandes mntlealn@mdaé‘emtot)n ess
GST%HbStrhﬁﬂui%bn‘ﬁe We?er%fr%l@ér d. maﬂg ﬁfdfo?rexample
rih Icu arI rre

dasro@yclic, bicyclic or tncycllc They are pre erably monocyclic or bicyclic.
5-Membered, 6-membered or 7-membered rings are preferred, and 5-
-membered or 6-membered rings are particularly preferred. In the case of
polycyclic heterocycles having 2 and more heteroatoms, these may occur

all in the same ring or be distributed over a plurality of rings.

Radicals referred to as heteroaryl in the present invention are derived from
monocyclic or bicyclic aromatic heterocycles. Examples of heteroaryl are:
pyrrolyl, furanyl (=furyl), thiophenyl (=thienyl), imidazolyl, pyrazolyl, 1,2,3-

~ triazoiyl, 1,2,4-triazolyl, 1,3-oxazolyl (=oxazolyl), 1,2—oxazoly!. (=isoxazolyl),
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pol ycyclic heterocycles having 2 and nore heteroat ons,

. these may occur all in the sanme ring or be

distributed over a plurality of rings. 35 Radicals
referred to as heteroaryl in the present invention are
derd vedsfogeesgonocyclic or bicyclic ar ap@Ti/EP2005/010697
het erocycl es. Exanpl es of h,} roaryl are: pyrrolyl,
furanyl (=fury[), thiophenyl (f—t hi enyl ), i m dazolyl,
poxadiatofyl, 1;[3-mt&olylr(l=ﬁua2qtj/|) 1,22hidzolyi (ﬂsﬂtma,zolyl) tetrazoly[

P ST ARt 12

1tridzirnyl, az ol ly$. S¢tEeringk ol yI1)2.4B-tetazingbol y|lndazo[yl indolyl,
(Eé%ﬂ'i'ib ﬁé’r'myf | ben&@fbi‘aﬁﬂ" Ménzotﬁ&é&bl‘i}! rb/énzﬁml@hétb@}” dumo[lnyl

1!89qwn0 ras?iaaw%zohw ﬁtﬁn@ﬁ’hﬁiﬁm%'aﬂavl ’tfﬂefe%tbaz' nﬁ b 1.8

- | meistAYy myll nsthky |napHﬁerﬁmh$ O jpleritiithyl blerthrafzummﬂb][’( 2 Al-

P@%&M%Wﬁ%@y heq%?/g m :jeﬁélongra@oﬁg) ?I%c' n%(lso Rcluded for the
péadoaidang yor, eadt aﬁdhauatqmlvemnnone@heﬁmpawns thenprturated

?'{ﬁ’.hg; E%ﬁ@y "fc?rﬁ) élr jtj'lep@&rtlydw%étu%ed fon*He(for Sexearrpv‘sple the
AiBYGon- fesiocyt| tetrahyidse faenLded fi w*mﬁﬁﬁoN@S?ttﬁade

f(ﬂbn@&?ﬁa ffbﬁﬁ @@@t@@@th@fe@@em@wmsyér@ urmtm@nd stable.
al e or

h
e helarea BRI i b arBbal By R fr srample also
tlmtycmbytddrmafsomn\).rhmh gither omth makk \are resamatiatoe dicyclic radicals

.H%ﬁ%ﬂ@%%%hefr‘ﬂg}s Qﬁorh%ﬂ? ﬁ?cﬁ Eﬁ'fﬂh?%@e&ﬁ H%’tﬁr&éﬂ}lnﬁre' 3H-

iindolinybs i r2(f He-quinsdisanyli nveiﬁﬂtcmfﬁn1 ﬂ&lh)&(@ﬁﬁé‘m@“%}l"so 2H-1-
R eysd uﬁhdlfld' Ca‘l ?-dlﬂ %q@ﬁhcﬁih?[her Q%Blhydmiﬁlﬂyl 1,2-

ar omat I C. radlcals onIy ne r|n

g
|f§hléﬁ”8I$9FiPE‘°“@¥Jcr§ ‘és@éhmf‘é@%lﬁmﬂlé%r sémowe rmanyl,” 1,3-
| prshodikblyl,2( 1 okindgiyinol Ihm&(rt -tetrahydroisoquinolinyl,  1,2,3,4-

TeB46y o RN o SRRty 50,76
detrgdydrogoigolimgd |ar by, 7, &tetredhyﬂyﬂsmnwmmjw nol i nyl ,
chrononyl, chromanyl, 1,3- benzodi oxol yl, OX|ndonI

1,2, 3, 4- tetrahydr0|squ|noI|nyI 1, 2,3, 4-
tl%adigaiyd'e&qmdqm iasy heteso@chil hlydhgopmﬁ@mt, wyentlon are derived

ﬁgﬁgWﬁ%ﬁ@qu n@l'cW:hc Néhatolratié0 heterocycles Nonaromatic

AR IORYloR GReT BERRATIES TR ERBI IO R PR B Dlstely

Igamtedonh@teeo@g@zes)e@ncf I heterpaeatkartsor (;j@rmycunsaturated

TSARIBALE b Bt e RO AE e BB, G o

(coompEiueis| yavartg deit urramene Hetkleobyrelse syhicimanay optionally also

|
I CLREAE8, 150el DREIL0 8] el bychE SO Rty
mimerlo&r@ﬁpomwawayi nglmld@zqindlrwbr e pi@aBlidinglo n dsothigroliginyl,

ﬁﬁéz@:mmyqn@édxézahcﬁﬁ , Qﬁaﬁemuﬁﬂatt&%ﬁm@mwyl RtadResthio-
het er Qc yl pyrr.ol,i
phenyl 3/ oxolanyl 14 oxmy! pyrgnyl thiopyranyl, tetrahydro-1,2-

oxazinyl, tetrahydro -1,3-oxazinyl, morpholinyl, thiomorpholinyl, 1,2-

" thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, azepinyl, 1,2-diazepinyl, 1,3-diazepinyl,

1,4-diazepinyl, 1,3-oxazepinyl, 1,3-thiazepinyl, azepanyl, 2-oxoazepanyl,
1,2,3,4-tetrahydropyridinyl, 1,2-dihydropyridinyl, 1,4-dihydropyridinyt,
1,2,3,6-tetrahydropyridinyl, 4(3H)-pyrimidonyl,  1,4,5,6-tetrahydro-
pyrimidinyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl, 2-pyrazolinyl, 3.4-

'dihydro—ZH-pyranyI, _dihyd_rofuranyl, 7-oxabicyclo[2.2.1]heptenyl, dihydro-



pi peridinyl, piperazinyl, imdazolidinyl,

~ pyrazolidinyl, isothiazolidinyl, 30 thiazolidinyl,
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i soxazol i di nyl, oxazolidinyl, tetrahydrofuranyl,
t et rahydrot hi o- phenyl, 1, 3-di oxol anyl, 1, 4-dioxinyl,
pWaphs/Qdreapyr anyl , tetrahydro 1, 2- oxREiTBF2005/010697

‘t et rahydr o- 1, 3- oxazi nyl , fpollnyl t hi onor phol i nyl ,

1, 2- thiazinyl, 13th|a2|ny 1, 4-thi azi nyl, .
ah“ecmhesdyi atd 2ihyidratbinnyyanyl 1T 8e degeaspbhsaturation of heterocyclic

: o Sh inyl
gflers b il pasRIg i L azevt Y

1 2,3, 4-tetrahydropyridinyl, 1,2-dihydropyridinyl,

186b§id|th¥ﬁ%0§éhv&d NYdm tﬁles% %eﬁ:,rbew@éﬂyrﬁa?pwél mi@dl via any

yri,mdo

23 lﬂ%%lcﬁmﬂn agjyng,.y@rpqﬂbien;}rcwl ,Wit%gglgpqerp %qusq]tuenqg Radicals

2d ez Bbimnyitrogdndonthihing riet@idcpyleanpby have a hydrogen atom

WS S0 Sty BBoEL Fofteadh g “BhBGKh AP Efimples

dlnhweowrrcd@ymadgzole,Tma’r@letm%sncrpmémar pipetaving radicals etc.
%u@'é‘é)ﬁh’ r%;'eﬁ ccﬂﬁ&ﬁﬂg thetel bE@F%ﬁ?églg nrbé‘,ﬁ alShe fhkaE via the

initio Subs ent S rive ese

h@ﬂ@ﬁﬁ&%&%@t%ye%eq'a iy dh elwwonélnguh%f&m%&%f%ﬁa’ is
alirfkad tands cﬁmomrﬂbhﬂ%r\ﬁxbhﬁlwé eengUagidat eyt ise in the form

2 erbenyt B8 T8 RPRARYGREH of B Ramoph droipericing
sipipridinent2-pipetitiayic c&-pmpdm‘dl g 4pipesiganyl.aboitable nitrogen-

TR, HeRSIoud0eYAES) Sisd Hela Ol T 6 ineoRfBes or of

rmuat@@@w cel a.wﬁu%é'r?&eéarao@p@maf iHYiveieR isaglelved frrm a
yicaly Bscekfatile %id“Fter&Qmpﬁ’é Wnd?ﬁl@%l‘i‘da@é h'}égl Be i in’ the

t rre on het er.ocycl i lin

’rjé Py E\ GG AL R S VR
tiheeinf therform obS- @ﬂﬁélbe%—dimx@et hi enyl a pi peridinyl
radical in the formof 1-piperidinyl (plperldlno),-

2-pi peridinyl, 3-piperidinyl or 4-piperidinyl.
Sﬁadlaaibereﬁemedgten as camyt én rthegpiesent duvatition argy derived deom

V\tﬁoﬁﬁﬁfh i€’ 'BrOfbléycﬁé' Q?&ng%og}qstémsq%ﬁﬁhnac;&n&%é Sno  ring

d
mﬁterogrt@gsc%eye ke spsiapIscarcnen- mtqnocle'\é@ﬁrm ) fcgfythﬁogﬂcond
e e g Pt
.WS@ﬁg fog"BraniC ore ehSeh Bt RV Bo) 3 long
g&f mrr?é?eaumfoam;laremmm anck stablle. l'l"WEetém?aryhladso includes

erjve rQm C
T e Tou R e BT S RRRTE MRSl
aingsrane- anonoaticc Of blcyalicsoadnmlstmemmehmmy onengng is tamfnatlc
tlﬁ{aﬁuﬁéé’ bof | bRl %F& i ?ﬁaﬁﬂtrﬁf 5.5@46 afP? ﬁﬁhdregﬂ'%htﬁén%h? 4-
mmr@maw@heaﬂy@d@nﬂ&r@ 2 Baétﬁtbaw“g'dr%a rbghylhe
respective forms are known and stable. The termaryl

?ﬂlxrf/l%lklypfsluuc?weass aryl-(C{-Ce-alkyI)-.) means that an alkyl radical (such as

- C1-Ce-alkyl) is in tumn substituted by an aryl radical. Heteroarylalkyl (such as

heteroaryl-(C4-Ce-alkyl)-} means that an alkyl radical (such as C4-Cg-alkyl)
is in turn substituted by a heteroaryl radical. Heterocyclylalkyl (such as
heterocyclyl-(Cs-Cs-alkyl)-) means that an alkyi radical (such as C4-Cs-
alkyl) is in turn substituted by a heterocyclyl radical. Reference is made to
the foregoing definitions for the definitions and possible substitutions of

, alkyl heteroaryl heterocyclyl and ary[
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in the present invention for exanple bicyclic radicals
in which either both rings are aromatic or bicyclic
radicals in which only one ring is aromatic. Exanples
of aryl are: phenyl, naphthyl, indanyl,

1w dobgauosaght henyl , 1, 4- di hydr onaphtfPeTHR20054B106897
or 1,2, 3, 4-tetrahydronapht hy 30 Aryl al kyl (such as

aryl - (G -C6-al kyl)-) neans ttfat an al kyl radi.cal (such
as d-C6-alkyl) is in turn substituted by an aryl
radi . .0ar kvl c e . .
h@g 'g@%ér ﬁ"%b@&ﬁ&}ééﬁ@ f\é) _-%S#E@n g)sr t 'r?g{” ea n'? aP rl?;‘;?raP I, d iﬂg g[me,
(chlefingor brorupeapRy iy partisulery tueferaly Sueting edchgrine.
het eroaryl radical. Heterocyclyl al kyl (such as 35
het er ocycl yl - (CL- C6- al kyl )-). neans that, an al kyl
r B Peserdipventiongn: -eysa«)fﬂk)ﬂe)re@=§0mﬂt3dpﬁn§l%sﬂ{fﬁni'FtﬂUéH’S of
Ptheafoh_ﬂhﬁ gy%/géw?meam G]::aibo? Eﬁém?ﬂ e@mpbumedeftthe fo._mgna )
oregqi ng definitio e ni.tigon |
SDRY? el oRgeBRhadity, & e, LR oy SoBRLRETE, f R
acorfiguvilic? B0 67 b 2 6B8@NHGT/ ERAGES/ GI0GWEsbIR epdnfipenerss and
fc{iiHQféré‘&neFé“%ﬁ&' r%ctun%%ogf’ Rfo Yr MR RercbBoRie?s Efdtbbxample
fTuorine, chlorine or bromne, and |s particul arl¥ )
pniteiesnfyerrantiomens aaﬂ/qfmlaﬁtew@.mejsmeaiga@@éﬁts and fatios. It
FE %éi@élﬂéﬂ%nﬂéduna%eéﬁm§§s?@§ém ihgsitonofvhich exist as
co%unds of the for mjh% é{l ). ynmetric Gar bont etlt Ong, 4
| SNAVIBFRTRAL of® t e SNGPHAPYE( (9, af dextrorotatory an
i Ied?mdqnathtjpoﬁeso iretherfotrhef raeaanates gundanitiom $oroy oRmixtures
C L_gur at i e | Ll on.iqgl S~k S|
e e Pt A ul AL P ' 8 AHEBCoLRAR D Ers, the
rioventinre inebidasbetd, theoeis dieampand 1ie diaxsdogs, gnd mixtures of
?2??‘% 'Sf&‘ﬁl?% o ?gq'téﬁés.dfﬁé?i?%s%?ﬂl ? fﬁ‘:ﬁ@entioﬂ Rldte 8B Wt thed@dorms.

) JuS, pos or conpounds,of the .
greparatiomaintheo indiMidyAl SeeoRmean i sTBe | dlasiredy by
Gs.!l warém@ra fm)dt‘[fmrebobjﬂ @_@ndﬁc}ﬂdr?l Otn@ét?b&s,anfdor example by

vorotatory anti s..ingthe farmo :

hromatdsahihy B phf Ftiono o b o SEGTR ERiRAR pure
rsthiting. materiateefoe dse syrithesis (ar hgreteieosatectye syrthesis. It is also
(R HrerfghaiEdo 2, BUE o lgridRBR i, LERaREng the
pterseiromense Beparatios| afieeribtaread stefepisomersman be carried out
Rﬁiﬁpﬁ‘[) 6rﬂpogﬁd§ BetHa Y LA oSivRR 98 3RPRIpFiatS intermediates
possi bl e | esired by separati n% a 1gn ture E‘é S all
BHshithe ngynthgsipodde mspselaipeslie) Uéﬁ'r%n‘ﬁ'? espRlFe @
Qtéu&frﬂéﬁcﬁ|fbﬂrﬂs|31ltdf060mbbgg¢i@tfbdc?ﬁiiﬂgeto;)ffopmula (1), in particular

reochem, cal L.y pure starti mat erj a , :
Ho/Rael Bl Ragil be Bt BBy 81 iy S Bither in
theis ikbteefoamnt @rindhéiv ehgl foom caiin yixuresstheezafimell the rajies.

before separating the stereoisoners. Separation of a

m xture of stereoisoners can be carried out o i
Where the compounds of formula (I) comprise one or more acidic or basic

groups, the present invention also includes the cormrespondingly
physiologically or toxicologically acceptable salts.

Physiologically acceptable salts are, because their solubility in water is
greater than that of the starting or basic compounds, particularly suitable
for medical applications. These salts must have a physiologically
acceptable anion or cation. Suitable physiologically acceptable acid
addition salts of the compounds of the invention are salts of inorganic acids
such as hydrochloric acid, hydrobromic, pho_gpho'ric, metaphosphoric, nitric,
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with the conpounds of the formula (1) or with the
appropriate internediates during the synthesis. The

" present invention further includes also all 25

tautoneric fornms of conpounds according to formula

(Wo 2006RALERGUl ar ket o/ enol tautoneri SACTIER2005/@10697
correspondi ng conpounds may either in their keto
formor in their enol formof¥in mxtures thereof in
aguifdrie andtsulfaric bzl entiherganitpaidsisuch abpfandxangilg, acetic

. di c.or b
A8 BBl RRERIS "] e s RaS iR R i ihthonic
pherzeriesyifenit) yengoi, @ttricoetb@n@aulwlfacsaélgylwoIﬂemgaq:,tguconlc
P@yé%li%{ Ogbﬂ%ﬂuéf qg&tﬁpt ARShiSAI! Smﬁfe?o Pr?éh@usrﬁefﬂéﬁ'eéulfomc

|nvvaer I's reater fn of C-é{:g‘.i 3 bl
s$l&?fci'fi|ﬁg Fbtoltlmqsel ealﬁpotﬂﬁ@élc @&ﬂt |t6LH'OJP t@urc} uiigble
arﬁ%eeﬁba@pﬁémefmémerwasﬂ kepe a$@|atn$mﬁnﬁet'n bals alkali metal

cally acce e.ani o Suj,t
?%% v opodu e patee I s Lanf o e At B et
c@ophwsdaaghedilte andveaitiuonsaits. sal ts of inorganic
acids 'such as hydrochloric. acid, hydrobronic,

phosphoric, metaphosphoric, nitric, W 2006/ 042638
FeAitEwith esplerosgRutiaalysinacsaptabimanioni ikewise kelpes withithe

Wr&ﬁ@%{lﬁf?}fggi‘ééetqugeﬁ%n &y L@é?uﬂphrﬁerrﬁécﬁb%éfy f&c lhr{iﬁparmg or
R HDs AEGRASU xo.aéceeﬁa% ﬁguﬂmé iPbnfige M “hon-

stakrapautie, for examphe lrg\hta‘ooapmtcat:glhslcol ic, isethionic,
| actic, lactobionic, maleic, malic, net hanesul fonic, 5

succinic, p-tol uenesul f oni c, tartaric and
t\Wihbre oomaounds ofthiedformsia ¢ }ammapn@m bpiheaediciangl basic groups

, aﬁﬁctﬁﬁtsaa%ﬁrhé\ EGieS fhd %r@é td loAMneRides — M léGHl’aon to the

s (such as sodj um and potassi um SEEW'?I
Satiiorme delailed nrevigHsar also "(‘%@I&?“ﬁs‘)f PELFReS aons
calciumsalts). 10 Salts with a pharmaceutically

t abl [ ] t.hi
R B s o LA R Bl oo
mtﬂamed ngy oonvemiiohfly meghedwwmicheatd kadwiy tadbe skilet evorker,

r i f e;
S oL 3y FoleabiuA 2 e B0 1o SfRein o
fapivaritor digpecsants orsky Boioh ciciaipn @mhamwdh Gthrrsaltsi n
the sane nol ecul e, the present invention includes -
addition to the salt forns detail ed, previ uslg @. P
i hfepresant Bveptigeaddiderally,ictudesiad sl ateSrﬁgcom ounds of the

Q‘@Frhﬁlfapqndl g bhplef h b@t@@mpua@@ua@cwml rgjcdtml, active

g T

rcﬁmpbmsegavphymowgsoalgraad:a:emabler@ngpnulmchman be etimdmated, for

a%{@ﬁﬁ#%%@%ﬁrgﬁrgbﬁg gzgms or by anion or cation

The term “physiologically functional derivative” used herein refers to any

- physiologically acceptable derivative of a compound of the invention of the

formula |, e.g. an ester which, on administration to a mammal such as, for
example, a human, is able (direcily or indirectly) to form a compound of the
formuia | or an active metabolite thereof. '

Physiologically functional derivatives also include prodrugs of the
compounds of the invention. Such prodrugs may be metabolized in vivo to
a compound of the invention. These prodrugs may themselves be active or
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"The present invention additionally includes all

sol vates of conpounds of the 25 formula (1), for

exanpl e hydrates or adducts with al cohol, active

nmet abolites of compounds of the fornmula (1), and

dera vabgrasewBi ch  conpri se a physi ol ogi R@TIBP2005/010697
acceptabl e group which can b eI imnated, for exanple
esters or am des. 30 The term "physi ol ogically '

f noiciricothal prasentinténtish likeadsehelaen to tieams to any
physi ol ogi cal | y acceptabl e derivative of a conmpound of
the invention of the fornmula |, e.g. an ester which,
ofhademposndatofohet ipventiammmay alge he% inf\ariousxpatynerphous

hﬁé%@ & 3. aQé eaﬁ@frﬁﬁ‘&lé Yarﬂf erySialiget | poly rh@rﬁl-@h@ dorms. All

npound ormula | or

{PRly@oRhos ‘%ﬂﬁ%u <l b6i mpwnqﬁfgﬂ ﬁ@tqgweaﬁe ? pafangkitnin the

Aradeotk oti@enneshitigsant atehe furtrerpepadsofthe timention.
i nvention. Such prodrugs may be netabolized in vivo to

a conmpound of the invention. These prodrugs may
t Presferéd esmpmundsi afether ga@rabiomade ¢ sare those compounds in

P 1RO tes?. ri‘fﬁpah #Qﬂe%emégi%ﬂbg's”u‘#%ﬂﬂeﬁfb R1 to

ewm se’'re

.lﬂﬁem i A heigragrgo heterocyelv aaﬁd.@uk haweyiRgepaodantly of one
f SidtRer &he- n@éarm@g pda@ﬁﬁutnaﬁg) cdetsied |bé1§wp°érydlnﬂ1@19ir§sent

RUCTIRTRR6R tBalAP I O EHEIor R B R T frop ererred,

I grw plartivulatyd peaferrad fmealhlags dsipfitiond), tl !kew:sev intombination

RLELB ShSRIRRL I o adiepsmenal e (1) are

one nnre an“one or all of
the aforenentioned substituents RL to 10 R5, X, Ar,

gt er aprfordlf €1, 0 6 W(CRIE-alkyly, have | ndependent | y

of one another’ the meani ngs (definitions) detailed
bel ow, and the present invention relates to all

possi Qn@r@TbFe‘f@talbwﬂﬁl Hobr p(€Ef ad- awtyl)rmfcbpan‘tleﬁmﬂyqnfeferably
and p rti C:& arly preferred nmeanings (definitions),

| i kew l-elqr Ylnation with the substituents in

t heir abovenentioned neaning. 15 X is preferably 0, NH

%%bNS%pﬁé%@gﬁ%”parpd%r(grrﬁ%@ﬁ? lriallbIN;I orI\IH or
N-methyl 20 Rl is preferably fluorine, -OCF3 or

Gt 18 prferdy B RIS Sha it prtdtbiyety

R2 - is preferably hydrogen, fluorine, -OCF3 or C1-Cy-alkyl;

R2 is more preferably hydrogen;

R3  is preferably fluorine, -OCF.3 or C1-C4-alkyl;

R3 ismore preferablly C1-Cgz-alkyl and particularly preferably methyl;

Ar is preferably unsubstituted or monosubstituted phenyl or heteroaryl,
' where the substituents are selected from the group consisting of:
fluorine, chlorine, -CF3, -OCF3, -CN, -C(O)(C4-Cgz-alkyl), NH2,
-NHC(O)(C1-Cz-alkyl), hydroxy, oxo, C1-Cz-alkyl, Cq-Ca-alkoxy,
--NH(C1-C3z-alkyl}, -N(C1-Cz-alkyl)2, -SO2(C1-Cgz-atkyl), heterocyclyl,
heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2NR4RS5 and
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25 R2 is preferably hydrogen, fluorine, -OCF3 or
Cl-A-alkyl; R2is nore preferably hydrogen; R3 is
preferably fluorine, -OCF3 or Cl-C4-alkyl; 30 R3 is
nore preferably Cl-C3-al kyl and particularly

Pned eoebio2eBBhyl ; Ar is preferably unsubSTIBRRMES/@10697

nmonosubsti tut ed phenyl or heteroaryl, where the
substituents are sel ected fr the group consi sting
of : 35-G(Q)NR4RSE, chlorine,” - CN,

- & O (GhalSnR @{ (%% MMES bst@i&&%é?be@f Ra&Y Monosubstituted

hydr oxy, 0xo,

NH( C1- mcak@wajkoxyr\rﬂmﬂr@ %hqurmea zrlﬂU@gm&fhy@mapm§thoxy,
het er o F'H(alt?roa%@ Hg“g,r -0-aryl,

"0- het &F W' 2006/ 42638
PCT/ Epmbla‘ra)qnyb@pterpgryl apd heteserycy\HistueRts may be at least

Cl- C3-mbkpbulsstingiett bfénC1-r@3¢aI|R§?[ aC1lRaslkoxy, fluorine, chlorine,
nDnosub titute al kox fluorine, chlorlne

trifl u*é' BRIy, ?’ﬁ”ﬁ’?’%fawl% > aryl, heteroaryl,

heterocyclyl or OH, 5 and the aryI heteroaryl and

g;ﬁgﬁﬂ;%’ ?%gé’%yytd%%% B? éﬁ é??ﬂﬁ(nosubstltuted phenyl,

f | uor iindanylhl raghtayl, indoll, ube@mftxr@nyl bﬁﬂilmj@@@h@lt Hesany!,
OH t

?r:)nosu shtutrﬂgjra%ﬁgr epﬁﬁﬁmlb{yw?%!y[l}%ﬁfhtﬁ’ﬁ abodaAslinyl,

| ndol yPYTciRA G IOP M2 S D156, B cahyHronaphthy!

thi eny\hheﬂeﬁthbaé@bs‘tituemf?r@ gleieaﬂeld @amm yhoupnaphsisg of:

I soqul N no

2, 3qd|tﬂ{? gyn%f)b)ﬁé bg% éﬁtﬁé ragydr @r)ﬁ?hq?’ a!\/\){]% NH2,

the subHC(QKGL-<prakyel rycirexcy, f oo tGre-Coralky, C1-Cs-alk0><y,

5 Wl G P s

hydromhem%o-oeuhw,al-qzwetemfm & R4R5 and
- NH( C1 hﬁy{? - N( C1- C3- al kyI )2, - 802(C1 C3-al kyl ),
het er oaryl - 0- het er oar

- CH2NRuingre' th %Nﬁ%@lkglnwbstlg{@tm e ghieas ty migposubstituted

C1-'C3- KZ LC?H%&? ﬂl%ﬁné’@hld?mea&nﬂmmmhyl trifluoromethoxy,
m)nosubst it - C3- al koxy, fluorine,

chl or iRhENYt; ﬂeft?‘@@ﬂ@ﬁ’é I trifluoromethoxy, phenyl,
het er gy | ther pRenylarshdt h@t@barwl sabstithetter oaay|be at least

chbglrtgﬁﬁgtusos@ﬁ&é %;(s% 4]53{}@%@%%%&6&@%@% chiorine,

trifluoromethyl, trifluoromethoxy or OH;

Ar is particularly preferably
unsubstituted or monosubstituted phenyl, pyridyl, quinolinyl, indanyl,
2,3-dihydroindolyl, 5,8,7,8-tetrahydronaphthyl,
where the substituents are selected from the group consisting of:
-CN, -C(0)(C1-Csz-alkyl), -NHC(O)(C1-C3-alkyl), oxo, C1-Cz-alkyl,
Cq-Cg-alkoxy, -SO(C1-Ca-alkyl), heteroaryl, -O-heteroaryl,
-CH2-NR4RS5, -S02-NR4R5, and —C(O)NR4R5,
where the Cq¢-Cz-alkyl substituent may be monosubstituted by
heteroaryl or OH, and the heteroaryl substituent may be
maonosubstituted by C4-Cz-alkyi; '

R4 s preferably hydrogen or C1-Cz-alkyt;
R4  is more preferably hydrogen,
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trifluoronmethyl, trifluoronethoxy or OH 25 Ar is

. particularly preferably unsubstituted or

nonosubsti tuted phenyl, pyridyl, quinolinyl, indanyl,

2, 3-di hydroi ndol yl, 5,6,7,8-tetrahydronapht hyl, where

t WO 20084042688t s are sel ected fromthe g?@'iu'tEPZOOS/OmBQ?
consisting of: 30 -CN, C(O)C{léll C3-al kyl)

-NHC( O (C1- C3-al kyl ), oxo C3-al kyl, Cl- C3- al koxy,
-S02(C1-C3-al kyl'), heteroaryl, -0- heteroaryl

C%N{;Bffkﬁe efu té\é%ﬁﬁ? ﬁgﬁw tﬁé Mﬂiﬁ%n@?ﬁﬁ@ (tﬁhehydrogen
ot o oty bsEfteg or éﬁﬁeqsﬁ@%asepafgpw Eitsserplkve svdingxeny!
be 35|nﬂﬁﬁﬂsubﬁbhyllﬂ efprioYdi C?p)@#dﬁw pii4zbBl, furanyl and

f bl Cl -C3-al ky
Or of Eﬁé"f;ﬁfﬁdiﬂé@rw s Mo SRS pﬁgfe&*@?o?féﬂbfaggamup
16. R5 ¢ansistimbe ofibflyoried, eeCHd Cl(@l)NHb,e -Orphanyt o AS{x-pimenyl,

?r];nosubs(egﬁ& e(&%IgS %&l (Ei-l%% Qko%h@&ﬁé%\{ unsubgtltut?d or at

phenyllgaglyr mﬂnosuhyﬂltutqniyr pbegyl, myridingl,yl T,hla‘rlyi anwrlrmdmyl

5

2 glmptq I%ﬂ% fM‘tké‘ﬁ EI @BISIHFuQ?ﬁiiﬁTﬁéEoMarp?r@hﬁch%}phohnyl
- C( O) NpgFro Ldmylbhen'l),ﬁ benQ@pxgiygnwplpenq{mm_B)t@trahydropyranyl

Cl- C3 tﬁlakdlk/l ﬂaz@yla'thi@ébhdlhyldf@éﬁ(azdms Qhﬁt dmyﬂﬁtﬁscﬂ{azolyl
at ﬂi:l?St | tut ed

pyri m"& Qﬁﬂ su q %{Hﬁgf’?lfn Ulsgﬁeﬁtecpﬁﬂ% i‘ﬁgrbup cons%hhg of:
benzi rﬂustmmel, ybhlopye,az@tqll Chgor p@@lﬁsnerNOz,o phenyl pyridinyl,
pyrroll i 0 piper _

tetr ahydr 0 )) gp-gzol 2?96)(% @i dﬁ élwl C1-Cgralkoxy,
t hi azoSiQYi ,,-Ci(@abl!dz@n;ﬂ N§&HI3; hy dr oi soxazol yl , -

whose substltuents are in turn selected fromthe group
consi sting fluorine, chlorjne, oxo,

R, '9H’%@fﬂ prefg;abbn W@Cted frguetos (9£BUP c@wﬁtmwarw@&yogen

Cl- C3- Lﬁlslﬁbhtltu@d“ @mh&@@tb’stltutba @@Wk I; @@Mﬁngh%dany!

- N(CH3),2 5|s &Erablgﬁéh dfrom ]

gr oup IR BVI Oly ] LABY ﬁ”ﬁ't%ﬁer IRy,

mﬁnos Iwméret tlhéeshtfs’tﬂmtaléwl sele:ytetid#mne’m)el grdupda:myélstmg of:

phenylq rb ur L,.ang~, _

pi per| Pw% o(li r‘%t%)% )léQFn %(9 éhen lél@@%ﬁﬁ’ %1

f r om tGeealigyloupCobizsdlseiing bydroxyl uunwtestltutejm or at least

- O NBnosifbsBREY ' phenl, ByRARRY thien) SFhridiyl- imidazolyl,
furanyl, indolyl, benzimidazolyl, pyrazolyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxoly!, piperidinyl, tetrahydropyranyl, triazolyl, thiazolyl,
thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substituents
are in turn selected from the group consisting of: fluorine, chlorine,
oxo, CF3, -OCF3, -NO2, phenyl, pyridinyl, -NHC(O)CHz3, -COOH,
hydroxy, C4-Caz-alkyl, C1-C3-alkoxy, -S02NHp, -C(O)NH2 and
-N(CHz)2; '

R5 is particularly preferably hydrogen, C1-C3 alkyl or pyridinyl

R4 and R5 form preferably together with the nitrogen atom to which they

are bonded a radical selected from the group consisting of:

 unsubstituted or at least monosubstltuted piperidinyl, pyrrolidinyt,
morphollnyi and p:perazmyl
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15

C3-al kyl, C1-C3-al koxy, hydroxy, unsubstituted or at:

| east nonosubstituted phenyl, pyridinyl, thienyl,
pyrimdinyl, imdazolyl, furanyl, indolyl,
benzi m dazol yl, pyrazolyl, norpholinyl, pyrrolidinyl,
20/ 280bmazedgoxol yl, piperidinyl, tetrdyOERBO0ESG10697
triazolyl, thiazolyl, thiazp)idinyl, isoxazolyl and
dlhydr0|soxazolyl whose substituents are in turn

sel ectwhefer dra Bhbstguemn]s arensélstiedgiroi: thfd gomimepnsisting of:

hi NO2 h .
NG Pl £ g CRMA .

Cl1- C3-whdibelifutedsopnHat le@@ quloanféisttt@@d Nghemyl, 2 imigiazolyl,
s Pafwrﬁiﬁmf Jﬁﬁﬁ{ﬁfﬁséwduhyldérﬂﬂgyrroiﬁln@wﬂbgyIsuagutuents

pyridin erably together with the
nitrog@% HfrbﬂH'QrH’W h’dgwg'ify »35 are bonded a radical

selected fromthe gr oup consisting of: unsubstituted

oL , at st nmonosubs e er| rrol.idi

B ginst REPrERoR Bareizbhy ool i e, piggleh oM which

PCT/ ERRA@Q 2ré b6/8&d a];ﬁ/rmhdml taddécadubst i t uents are

selected fromthe group consisting of: fluorine,
-C(O-(Cl-C3-al kylg, oxo, Cl-C3-al kyl, hydroxy,

Ty Lisqrretenatly phenyl indesyt onearigoYst i t ut ed phenyl ,

| m dazolyl, pyridinyl, pyrimdinyl, piperidinyl and

rrolldl supstjtuents 5 are turn fluorine
ryds r@gr%gr@fgr\gg (?WP‘P{S'“%P nmore preferably

together with the nitrogen atomto which they are

SRS REHB RRR 10, o5 prereraly

preferably phenyl or indanyl; aryl is partlcularly

a‘?‘gl % ?Eﬁ@ﬁélbfy bgrlaﬁ%f Jﬂ@r?{/l ;;}ymrﬁlgz gf?rﬁ‘ﬁibﬁzolyl furanyl,
MG@M/ enammidaacidz aazol )ﬂyrh%tﬁ%ﬂzo dipxgl. ybeﬁri%?ﬂlfﬂxg’\z'kﬂzmyl

| -ﬁ&d))@ﬁi@'l)?}{' ﬁ&lylaéyfaﬂmyl d)ﬁeﬁ_'wod)wldazﬁm rcflﬂﬂd)hnyl isoguinolinyl,

20

25

30

35

ptg%%qufq%pylnw oxcbﬁrég%ﬁl dazbenﬁ%ofurgHylllno §>Q|hydromdolyl or

| 345)6)?-1et&@dk‘0ﬁhrmo$mam1y[ofur anyl, 2, 3-di hydroi ndol yl

or 20 4,5,6,7- tetrahydrobenzothiazolyl; heteroaryl IS
nor e preferably pyridinyl, quinolinyl, indol '
Heterinyl aisy more t prickerably. pysidingldiqwnolinyhi indebi ybenzofuranyl

f
ter‘ﬁgV ry&rﬁﬁ&‘ifnﬂ“nﬂﬁfagoyl fu%@zﬁéﬁﬁva%dgo%gb%?olyl thiazolyl,
lsoqumollnyl pyrrolyl or 2,3-dihydroindolyl;

heteroaryl is particularly preferably pyridinyl, imidazolyl; or pyrimidinyt;

heterocyclyl is  preferably morpholinyl,  pyrrolidinyl,  piperidinyl,
tetrahydropyranyl,  thiazolidinyl,  dihydroisoxazolyl, piperazinyl  or
tetrahydrofuranyt; |

heterocyclyl is more preferably morpholinyl, pyrrolidinyl, piperidinyl or
piperaziny, | '
heterocyclyl is particularly preferably pyrrolidinyl.

The invention also relates to compounds of the formula | in which the
meanings are: '
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J 25 heteroaryl is particularly preferably pyridinyl,
i mdazolyl; or pyrimdinyl; heterocyclyl is
pref erably norpholinyl, pyrrolldlnyl pi peri di nyl,
t et rahydr opyr anyl , thiazolidinyIL dihydroisoxazolyl,
pivErassykeas 30 tetrahydrofuranyl; heP@TEN2006/016697
nore preferably norpholinyl gyrrolld|nyl pi peridi nyl
or piperazinyl; heterocycly1 i's part|cularly
pKef er@bNy1 pyN(@{-Caralgyl); 35 The invention al so
relates to conpounds of the fornmula | in which the
nmeani ngs are: WD 2006/ 042638 PCT/ EP2005/ 010697 18 X
OR1TNH fgwrm@c@@lfaanr@n-%-%ylﬂ uorine, -QOCF3 or
Cl-C4-al kyl; 5 R2 hydrogen, fluorine, -OCF3 or
Cl- C4-al kyl ; fluorpLpe, - 3 or Cl-C4-al kyl; Ar
ulﬁgubsl't‘ycrég% @r%néégéﬂrﬁﬁé‘a@w&yl or heteroaryl,
wher e the 10 substituents are selected fromthe group
Si s uor hIorlne CF3, -OCF3, -CN,
O ( za@?yﬁ) %é‘l' (i'ﬂHC(O)(m C3-al kyl ),
hydroxy oxo, Cl1-C3-al kyl, Cl-C3-al koxy

o o@éﬂ%ﬁmé% o[re'\lﬁﬂogécggﬁ’t?sqatdﬁgb)gh%ayﬁ%( fdiefourd! Midre the
- 0- hetssibstitugngs a&eelamaafrom Qm@gmmnsmmgafd
- AL O Niiame, Eﬂl@:ﬁﬁe”ﬁﬁ%cio@% aL(BM' G(@‘HEG Ué,eé]k IW—IEG

at | east m)nosubst Itu

fluqQri
chl or iMEICEXE 1 Grd ’h ydr % ’fP?i%'r %ﬁ(‘ﬁ' éi‘ 3alk0xy,
het er 01 dJ@-Taﬂ{yQCYN @'1 O%Eal 2,386)2(0?-@ S!Ikylg heterocyclyl,

et PoSyoRYoaliis oA cd By erpath. Jrig s, SOxNRARS,

Cl- C3-adko3 0 )NR4RS) ne, chlorine, trifluoronethyl,

}:{r5| qu@iﬁgﬁbggﬂl C%rﬁ!&’ L@JASH eqxrt 8195‘3? bgratciéaggnﬁlng%%bsetﬁéted

unsubgwi Cytegakkoxut fludrives tchimfm‘@s Mfiuqr@metjwl tnﬂuoromethoxy,

pyrroli fny , furanyl and
pi per iafidriyie, ary\un ter@w'evl gu@@etetrg@w-ﬂsd substifgientscmay berasieast

the grReRosiMRSiIEN N8y @ 4-Ca-alkyl, C4-Cz-alkoxy, fluorine, chlorine,
trifluoromethyl, trifluoromethoxy or OH;

- CL-C6- k}-’nle er&%(? ?lﬁ?é%ﬁ%l ldﬁ“ﬁﬁny' phenyl,
e

R4 hydrogen or C1-C3-aikyi;

RS is selected from the group consisting of; hydrogen; unsubstituted or at
least monosubstituted C1-Cg-alkyl, cyclohexenyl, indanyl, phenyl,
pyrrolidinyl, pyrrolyt, pyrazolyl, furanyl and piperidinyl,
where the substituents are selected from the group consisting of:
fluorine, -CN, -C{O)NHo, -O-phenyl, -C(O)-phenyl, -N(CHz)2, C1-Ca-
alkyl, Cq-Cz-alkoxy, hydroxy, ‘unsubstituted or at least
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyi,
furanyl, indolyl, benzimidazolyl, pyrazolyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxolyl, piperidinyt, tetrahydropyranyl, triazolyl, thiazolyl,
thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose-substituents
are in turn selected from the group consisting of: fluorine, chiorine,
oxo, CF3, -OCF3, -NOg2, phenyl, pyridinyl, —NHC(O)CHgl, -COOH,
hydroxy, C1~C3-a!kyl; C1-Cz-alkoxy, -SOoNH», -C(O)NH2 and
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fluorine, -CN, -C(O NH2, -0-phenyl, -C(O) -phenyl,
-N(CH3) 2, C1-C3- 30 al kyl, Ci-C3-al koxy, hydroxy,
unsubstituted. or at |east nonosubstituted phenyl,

-pyridinyl, thienyl, pyrimdinyl, imdazolyl, furanyl,

i do12006/0638m dazol yl, pyrazol yl, nor pRGITVERLR)05/010697
pyrrolidinyl, 1,3- benzodl ox%yl pi peri di nyl,
t et rahydropyranyl, triazolyl, t hi azol yl,
t hi azoPN@Hig)b; off soxazol yl and di hydr oi soxazol yl, whose
substltuents 35 are in turn sel ected fromthe group
COI’]SI stl n% f1 uor i ne chl orine,

8rAgIM tqgﬁth@r\ﬁ e.sz[gg@;\ tom thqyﬁfp@gpded a
Cl C3 ﬁﬂdidéi sdidcted - frbrioke b’bﬁms’n @FNuRs @it ey or at

2006/ 042638 PCT/ 05/.010697
RS for @ gmgﬁ%%%ﬁtefjh@'WWQ'Béenpﬂ{éﬁB% mPERg, ‘and
are boqueobz&nyly adi cal selected fromthe group

ronosobbbfs fe CE%@?H& %}%GQQ%CFG?OZFFP?P 1655 Yhoup cpnsisting o
and pﬂlﬂﬁfﬂ'@m nyi %@3@1@/ )substJX@,uen -Gsal I@/JBI echydroxy,

f&)g t(@%%‘ﬁﬂﬁﬁgor&?' fé%(aﬁf &orfdsEB?ﬂltﬂﬁed phenyl imidazolyl,
unsubspyridjlmédpmma@nwe@ﬁen%mb@%wrr@w@w mh@ﬁwsubstltuents

i M dazgeyih, tuAOfludnetdr @4 -Camaikyim di nyl , pi peridinyl and

pyrrolidinyl, whose substituents are in turn fluorine
or Cl1-C3- aIkyI aryl phenyl, indanyl or naphthyl; 15

hatyer ophiettyl dpdanj wy haphtriyeny! , pyri mi di nyl
i m dazolyl, furanyl, indolyl, benzim dazol yl,
pyrazolyl, 1, 3- benzodi oxol yl, triazolyl, thi azol

|,
|b@ﬁmylyl )mzhmyi,l ythjenyr @yrlnytﬂmyloxgz@agzq)lyl furany!y indolyl,
pyridaziny db%nzgﬁidé%bly{‘yl 2)r§£’c§w[' no'1'3‘-¥>bnz&ﬁ@%&§tur aﬂ'Velzon[

3-oxo-1, 0l SO- of ur I ndo
or 4,5, 6 7- mam%yﬁpﬁ%@{&lopyg@%ﬂ,hpw%wl Ow”épéfﬁ)oew’%@ny'
nor phol i nyl u1ﬁMI’rfy®| Is@qmﬂohniﬂl ﬂﬁnzdfmmhyl 3-ox0-1,3-dihydroiso-

bi per ayi ny ey % SR A VAt aRRrbbenzo-

physi ol ogi dhldzplyi;ol erated salts thereof. The invention
further relates to conmpounds of the fornmula I in which

the nmeanings are: _ .
heterocyclyl morpholinyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl,

thiazolidinyt, dihydroisoxazolyl, piperazinyl or
tetrahydrofuranyl; '

and the physiologically tolerated salts thereof.

The invention further relates to compounds of the formula | in which the
meanings are:

X NH or N(C4-C3z-alkyl);
R1 C1-Cz-atkyl;

R2  hydrogen;

" R3  Cy-Ca-alkyk
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~unsubstituted or

30 X NH or N(A -C3-alkyl); RL d-C3-alkyl; 35 R2
hydr ogen; R3 O -C3-al kyl; WO 2006/ 042638
PCT/ EP2005/ 010697 20 Ar unsubstituted or

monosubstituted phenyl, indolyl, benzofuranyl,
bwziznogAudlegs, furanyl, thienyl, im dazRCY/EP2005/010697
pyrimdinyl, pyrazolyl, isoguinolinyl, pyridinyl,

qui nolinyl, or 2,3-dihydroi ndolyi, where the
sAbst i tosrhiditided sel monedubstiutetth@hgnyhpindohysi drinagfuranyl,

_ fC( o ?&éﬁ#ﬁ'ﬁdaef}gﬂﬁlg?ﬁr%hgﬂeth%@&\ﬁ% gﬁ}bﬁnyl pyrazolyl,

hydr oxipodeigelings pyrslinylkquinolimy .cx- jroindol

: gltHé géw?[@Wé%bﬁti?%%?@s@b{%H?ﬁ?é)_m trﬁgfoﬁga-@rs@tihgldﬁ
"o, rangste. BESTRRGES TR -eho GRS Gl Hene

Cl- CS-Q%HQ(O;((IE&I:;-BM@DI mw?bﬁ akol |e@$-tC_3-aIkyI, hC1—(_33—aIkoxy,
nonosu ! e ~ ~a , | onl ne

Tore T uaRalarsraog s NCGRaRRbY, SORGisrsakih omsioeny.
or OH, pler/tt He-phleayly I-Oaheteharargl, oBHa-NBYBS, i-SPerB4REY and

be at | osubstituted by C-C3-al kyl,
Cl1- C3- aﬁ@&'mﬂ%]uori ne, chlorine, 15 trifl uoronethyl

trifl ushereetheoQy-Ga-alky swsstityentogen brsat leaskmespsubstituted
fromt L SHS& i ari ; ;

e g @%Imgbﬂ%(gﬂb@t%%%g tf&ﬁﬁ{%ﬁ%ﬂwl t,riﬂuoromethoxy,
cycl onh@WiheteredBd@r Olphenyl , pyrrolidinyl, pyrrolyl,
pyrazogpd , theurpheyyl zad Hiteyardi BMbstituBetse nidle be at least

PSSR G BN, SN TR e

- N( CHY)iguoiGinreiByl, @fluatdpethoil oE®Hgl koxy, hydr oxy,
unsubstituted or at |east nonosubstituted phenyl,
p%éi di nyl, thienyl, pyrimdinyl, imdazolyl, furanyl,
iRdlol yhydrogeryi nmi dazol yl, pyrazolyl, norpholinyl,
pyrrolidinyl, 1,3-benzodi oxolyl, piperidinyl,
tet[ahydropyran¥l , triazolyl, thiazolyl,
tFRv 728 peteryTom the)aere SANSStigdthy dr oi soxazol yI, whose
subst inydesgen; 30 w@isabstitutetd N 8¢l eei@tbslibstitutdte gCaLPg-alkyl,
consi stlp% of : fluorine, chlorine,.

cyciohexenyl, indanyl, phenyl, pyrrolidinyl, pyrrolyl, pyrazolyl, furanyl
and piperidinyl,
where the substituents are selected from the group consisting of:
fluorine, -CN, -C{(O)NH2, -O-phenyl, -C(O)-phenyl, -N(CH3z)2, C1-C3-
alkyl, Cq-Cz-alkoxy, hydroxy, unsubstituted or at least
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyl,
furanyl, indolyl, benzimidazolyl, pyrazolyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxolyl, piperidinyl, tetrahydropyranyl, triazolyl, thiazolyl,
thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substituents
are in turn selected from the group consisting of: fluorine, chlorine,
oxo, CF3, -OCF3, -NOg, phenyl, pyridiny!, -NHC(O)CHs, -COOH,
hydroxy, C1-Cz-alkyl, Cq-Cgz-alkoxy, -SO2NHp, -C{O)NH2 and

-N(CHa3)2; or

R4 and R5 form together with the nitrogen atom to which they are bonded

- an unsubstituted or at least monosubstituted pyrrolidinyl radical,

~ where the substituents are selected from the group consisting of:
Cq-Cs-alkyl and hydroxy; '



oxo, CF3, -OCF3, -NO2, phenyl, pyridinyl, -NHC( O CHS3,

~ -000H, hydroxy, Ct-C3-alkyl, C-C3-al koxy, -SRNH2,
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-C(ONH2 and N(CH3)2; or 35 R4 and R5 form toget her
with the nitrogen atomto which they are bonded an
unADIeDBI0dPedsor at | east nonosubsti t ut geCHEP2Z00G50 13697
radical, where the substit ts are selected fromthe
group consisting of: C-C3-al kyl and hydroxy; WO

2006/ 042638 -PCT/ EP2005/ 010697 21 aryl phenyl or

[ nyhs . pyridinyl, quinolinyl, indolyl,

bg zof%ﬁ%rﬂfjlbﬂn?%{nglﬁyl , pyrimdinyl, 5 imdazolyl,
furanyl, benzim dazolyl, pyrazolyl, thiazolyl,

| BotaHdrpl | rridityl T §@hBlinyd! indoBA, dbdhzdraa RAED IMEhyl 2pdrirhidenyl,
physi ol ogi c.al.gléjg tC}l erated s Its.tg%r eﬁ. 10 Th&h thiazolv]
i nvention allide7QYiat é’ératnéﬂ'cglﬁ%&’}?? 281t nRYIPGPR I 2 faZ0Y
i n whi ch t heogquinalimybgsyreoig:or2, X diiydeoinbiblytt hyl ;15 Rl

ethyl; R2 hydrogen; R3 nethyl; 20 Ar unsubstituted
or nonosubstituted phenyl, indanyl, 5,6,7,8-tetra-

hgntt theaphysiniogicaiy tatkratad sajts thereaiy| , or

2, 3-di hydroi ndolyl, where the substituents are
selected fromthe group consisting.of: ,-CN ) X

- the)peentien- alspyrejates m@p@qn@gp&nj@wfﬁm&;@)’l in which the
GheSBmableyé: 25 Cl- CG3-al koxy, -S02(Cl-C3-al kyl),
heteroaryl, -0-heteroaryl, -CH2- NR4R5, -S02- NR4R5,
and -C(O NR4R5, where the Cl1-C3-al kyl substituent may
b¢ nondidudrN-math@dd by heteroaryl or OH and the

het eroaryl substituent may be nonosubstituted by
Cl-C3-al kyl; 30 R4 hydrogen R5 hydrogen, Cl-C3-alkyl)
dr1 pyretlylnyl ; 35 R4 and R5 formtogether with the
nitrogen atomto which they are bonded a

R2  hydrogen;
R3  methyl;

Ar unsubstituted or monosubstituted phenyl, indanyl, 5,6,7,8-tetra-
hydronaphthyl, pyridinyl, quinolinyl, or 2,3-dihydroindolyl,
where the substituents are selected from the group consisting of:
-CN, -C(O)C1-Cz-alkyl), -NHC(O)C1-Cz-alkyl), oxo, C1-Cz-alkyl,
Cq-Cz-alkoxy, -SO2(C1-Cz-alkyl), heteroaryl, -O-heteroaryl, -CHo-
NR4R5, -S02-NR4R5, and -C(O)NR4R5,
where the C1-Cz-alkyl substituent may be monosubstituted by
heteroaryl or OH,

_ and the heteroaryl substituent may be monosubstituted by C4-C3z-alkyl;

R4 hydrogen

R5  hydrogen, C1-Cgz-alkyl) or pyridinyl;

R4 and R5 form together with the nitrogen atom to which they are bonded a
pyrrolidinyt radical; ' | |

heteroaryl  pyridinyl, imidazo_lyl,br pyrimidinyl; .



pyrrolidinyl radical; heteroaryl pyridinyl,

: i mdazolyl, or pyrimdinyl; W 2006/ 042638
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PCT/ EP2005/ 010697 22 and t he physi ol ogically
tolerated salts thereof. The invention also relates to

cwpeeodn4oB3ghe general fornula | sel ecPEU/ERRGOSHNM 0697
the group consisting of: :
3-(5-ethy|-2-nethy|-6-oxo-1q%gcﬁhydropyridin-3-y|anino
)benzonitrile;

3: |, 21 18- 2 Loydr opyri di n- 3-yl am no
) %Iéél:: Erget nﬁpé)és;lglogﬁhﬁv]toléra?é@sétﬁh@w.

5- (3-acetyl phenyl am no) - 3- et hyl - 6- net hyl -

Hr Ry is&linfioR- aﬂ@@rel&fés to compounds of the general formula | selected

FoTheaoys catsthg g, OO0 O @ vdropyridin-Sylam

3- ethyI 6- met hyl - 5- (qui nol i n-3-yl am no) -1

'_5-% I%Hrz r%f‘ﬂ'ﬁgt h?/)fo és diqu_rogyddlﬂ dylaymobbenzgmtrtlem o

béﬁrpané%me&yl Gadica;B-dibydropyridin- 3—y!am|no)benzam|de

_35 ﬁ%&r@ﬂ@@ﬁfﬁ.n@) BAthPys-hiitRy SrybridihpAIeRy! am no] - 1
SRS rethy 12yt vk oxa-1.6 SMERRAVERIT 3 ylasminelninyiacet-

Faigd; di n- 2-one; 5-(1-acetyl -2, 3-di hydro-1

eI s Rl A 5 @Bol Vi S T Ryrigin-2toe! | 41 -2

| hjahetpy-2-miethy8-6ydxant BedinfenopyiidingB-glaptino p@nzenesulfon-

nesul f onam de

3-e 6- met hyl 0xo-5, 6,7, 8-tetrahydronapht hal en
Cﬁemyi-ﬁrmgjhyj_-"irﬂé (pquhaTEnyiQxb)ﬁ)benylam[no] -1H-pyridin-2-one;
5 tm&iaiomewbwénﬁaﬁm)ﬂs SretyIVIOE-BpNdihdiong- y! am

6‘5 ?ﬁ—gé Efz%gwéw ARG Ko et -4 Hopiding-

)onezotinonitrile;

ﬁ-gé/-gﬁyﬂ%}rggﬂ]%bi&b(11,69&?ﬁi{&%ﬁﬁdﬁhﬁ-@!%%)’-ﬁ—pyridin-2-yl-
Darzepes@iararhige; 5- (pyri di n-4-yl ani no) - 1

oGP ERRT o e 2 veminor 1
I-Hlyﬁ fﬂ' iORE2- one;

5?1-{6’-(5‘-@%%2%@%!-6%)&93 BBy by HdiREs- S?hé'mnlo )pyridin-3-yl}-

"é\@@t yI phenyl am no) - 3- et hyl - 6- net hyl -
H}- (Brethgl-2-rdetbiyR6-oxo-1,6-dihydropyridin-3- ylamino)nlcotmomtnle

k2 %Wf’é'ﬁetfytﬁi h-Sol4hl !\ Aritnd). A it 2-one;
B-ethiylE-rBethgh-Gfpyrisiy g aming)- t-pytitiipr2-one;

| ? S/L? n[??t?\¥f3ﬁgpt)¥]rlqln -ylamlrio e Hepyri |n-2-ople i n- 3- y1 oxy) b

30

35

én aq:qty.ph@nyiammo )-3-ethyl-6- methyl -1H-pyridi n -2-0ne;

F- @f-hydtyBhBRYBYHiInSR$-3tHBBIMEATA-A PO ritih-2bemy| am no) - 1
lél-gt% ! g Ime’tﬁyl g ?pyndln-3-ylammo) 1H-pyridin-2-one;
3-ethyl-5-(3-methoxyphenoxy)-6-methyl-1H-pyridin-2-one;
3-(5-ethyl-2-methyl-6-oxo-1,6-dihydropyridin-3-yloxy)benzonitrile;
3-ethyl-6-methyl-5-(3-methylaminomethylphenylamino)-1H-pyridin-2-one;
3-ethyl-5-(3-hydroxymethylphenylamino)-6-methyl-1H-pyridin-2-one;
3-ethyl-5-(3-methanesulfonylphenylamino)-6-methyl-1H-pyridin-2-one;

. 3-ethyl-6-methyl-5-[3-(2-methylpyrimidin-4-yl}phenylamino}-1H-pyridin-2- .

one;
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35 3-ethyl-5-(3-hydroxynet hyl phenyl am no) - 6- net hyl -

H pyri di n- 2- one;

3- et hyl - 5- (3- met hanesul f onyl phenyl ani no) - 6- net hyl -

H pyri di n- 2- one;

3D Ipbs®4psiBy| - 5- [ 3- (2- net hyl pyri mi di nPETYEP20051913667
ino]-1 Hpyridin-2- one; V‘D%QOG/ 042638

- PCT/ EP2005/ 010697 23

33ﬁthyl+6—ﬁmahlwl@(3—5yr('tﬂidqﬁyﬂ rimetihyiphenyiarsiney Pheyidian2-voe;
)3 étrr]]il* ﬁ;-egh- %ﬁ@%ﬁgl))(phewﬁmlq% -6- mgmy}] 1 i—l_%\{ndln 2 Cfne

methy phenylamlno) 1H- pyndln—2 one;

Baﬁ?a lﬂyé pl@yéiabancbny‘itc{l@@téwb@ﬁ@mér@éﬂ noj -1
H pyri di n-2-one; and the physiologically tol erated

salts thereof. 5 If the conpounds of the fornula I
clirthe i enpoedsr ofrtireeforniuth ¢ comjivdss one gJTcmpEe acidimer drasic

RSP R b bRl CRPARIEL S, corpponaig
aplysidiepically tar ttdcologicaly i secemdshlecisalis yalshebelong to the
plf@éﬁi‘?&f‘”és%biaﬂy“%ﬁ@' Shﬁﬁhgéeutﬂéﬁ u"sQSlel%élt%”D%[]QS the

.g. one or
neRBPeURSS OgtheUigEmuleahng \éngs'ﬂ@uﬂ!$ SFO%M @%O%Wéq’ COOH

Fﬁsel?éﬁ Be u@étéff@rf @*ﬁrMpI%% alkh@metﬁme?i%sptﬁfemly sodiom or
as_,al kal i ne ear al ¢i.um or

RS ST <o o cakafifbnsan B By €5 aigium or
winegnesitonsaltgror as ganmonam resdispe. gammeawlvdth ammonia or

ﬂfﬂ:ngrﬁm% c'.i inor p& éorjﬂ %LAGs BPﬁxeoforr?'xéla”Pﬁz?wng one or
nindi il Comptul

nat a or conprising one or
nrﬁpée tb@§lce . ﬂaeFPT@fQﬂﬁ}@hﬂﬁc grw@&s Qfafrspram%%n%@nﬁs 88 Mare Rasic

f i atar gy cﬁch?in sp&uﬁlamd)%caég%lgttggffo%eaf #5aifl pw}aiologmauy

Salﬁr@t@w a¢l @gglt% }fggtﬁﬁrrgpg@) raaie or ggganlcf: aC|ds il examﬁcie as
HWdﬁ@@tﬂemdjésqnaple@spm at effates, ac hratiesnesoiibratess, acetates,

BRI Tl pr L BRRIER, B ond i O, AR Mbuncs
opfdinpsformuteh & conipeisel koth adidie, ahd diagies grawessial thef molacule,
dcﬁéﬁ r bgﬁﬂes Qbé Osdlt”@‘ﬁl[nssﬁéécﬁrbb ﬂaldbﬁfj ik 3éfa‘1§5 cahe'?l‘? belnes,

d
Skl rthes veRHon § Splis, i engbianEaUAn nAGORBARINdSHF the

Stefeii fET Wc@ﬁﬁﬂaﬁk Ribthbdd) foneRshpletby c&%ﬁung‘vﬁh an acid or
ol vent or Cgé{sant%%r el se, by ani‘on exch? %? {-ng it
@r'”é‘a?%e” ' rPd&ﬁr%lEyé‘P’WCPS‘P%lfé’ OHigy Sans.

i f .substit ut ed appropriately, exist in stereoisoneric

f rensﬁ%mgog 8?%?&5@%1@%9«% fsﬁéé@@h%gya%éﬁé{élf sist in
|srh@|epesmimd form‘s dhéhawompmundshef thec torfriudaid sgdrdainopne or
RGeS SR RBiry, TiResb WA hE0E iHd¥Perd8stRbf one another
the S configuration or the R configuration. The invention includes all
possible stereoisomers, e.g. enantiomers or diastereomers, and mixtures of
two or more sterecisomeric forms, e.g. enatiomers and/or diastereomers, in
any ratios. Enantiomers for example thus belong in enantiopure form, both
as levorotatory and as dextrorotatory antipodes, and in the form of mixtures
of the two enantiomers in different ratios or in the form of racemates to the
invention. Individual sterecisomers can be prepared if desired by |
fractionating a mixture by customary methods or, for example, by

" stereoselective synthesis. If mobile hydrogen atoms are present, the

present invention also includes tautomeric forms of the compounds of the.



10

15

20

25

30 possi ble stereoisoners, e.g. enantionmers or

di astereoners, and m xtures of two or nore

stereoi sonmeric fornms, e.g. enatiomers and/or

di astereoners, in any ratios. Enantioners for exanple

t WG 2006049688 enantiopure form both aBCTHERRISHD 0607
and as dextrorotatory antip s, and in the form of

m xtures of the two enanti rs in different ratios
oforinilla he form of racemates to the 35 invention

I ndi vi dual stereoisoners can be prepared if desired by

fractionati rag a m xture by customary nethods or,
eXBeptampyindss ok they fatrada; |y 628 bk msepared| by HaboHe f Remical

hirfée s wlichTiikekeP bRt to tthe pr’{éééﬁtemvelnﬂﬁﬁn@dhﬁe typical

als ncI oneric forns ds of K
osdtifed BckhPuBanie Sadiaressaerig RSOT sSarbefes

cbﬂ@@urﬂd&sbmehtseRfm'enuI@dh cane definedeps irelicdiyd whove usiless

S I Kew r t

O oTENEE; teortel 7 e sRERET0 st FEL' the

r@mj’maﬁlﬁtS@cﬂj‘en@lﬁwﬁ e@m%’dlaﬂm duiilsleasr stie hesprepased by

SmeBHRE MR ohE skliBdivilork@eh case defined as

i ndi cat ed above unless indicated otherw se

hereinafter. The starting conpounds and the

i ntermnmedi ate are either coomercially available or can

be prepared %§ met hods known to the skilled worker.

10 NIBSfheor o¥ds| R2 NISRR2 R1 MOH Rt Br, 1 Agi CCB

mcu@ﬁ | MR Pd@ﬁf-‘f)‘ 0. H, 0. NE & B

R 10 oxz:TrW’Oor R’-akyl radic I\ :

Rmay N o™0-R alsootogetﬂaer forma ring ar R,

OOR PdClZ(dppf 1l KOAc DMSO Schene 1

-

it

PdCI2{dppf) ' no 9-—H

R |
e NFi3
R1 B.
R 1 4-dioxane | o]
- —_— ~ % : R' = alkyl radical, R', R' may

Q N R3 aiso together form a ring

Q-1

H'\O-B“B\' ,; grdcm(dppf) -
0 KOAz )
DMSO
Scheme 1
Thus, for example, a compound of the formula | is obtained from
intermediates 1l or Il (possible preparations are described in scheme 1) as

shown in schemes 2 and 3.

‘Intermediate Il can be prepared from an appropriately R1-, R2- and R3-

substituted 2(1H)-pyridone by bromination or iodination (which can be
carried out for example with N-bromosuccinimide or N-iodosuccinimide in
methanol as solvent) and subsequent O-alkylation (for example by methyl
iodide in dichloromethane with the addition of silver carbonate). For
example, 3-ethyl-6-methyl-2(1H)-pyridone is chosen as starting material to
prepare compounds with R1 equal to ethyl, R2 equal fo hydrogen and R3
equal to methyl. According to the desired radicals for R1-R3 it is possible to
employ other appropriately substituted 2(1H)-pyridones as starting
materials.
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Thus, for exanple, a conpound of the formula | is

. Obtained from internediates Il or Il (possible

preparations are described in scheme 1) as 15 shown

in schenes 2 and 3. Internediate Il can be prepared

f Win28064d@68pr i ately R -, R2- and R3- soO$ER200£4010697
2(1H) - pyridone by brom natl Of}; Or i odi nation (which can

be carried out for exanple Wi th N bronosuccini m de or
Nntestrediele dil ntare be p@paddion inegeediate )il aia palladium-

SERBRIEE %rﬁaﬁéﬂfgﬁoﬁbk% pld By r@é@u&‘ﬁ'vﬁtf@%s(ﬁﬁé‘c‘{d!ato‘)&gbﬂﬁ] or

in dlchloro h' the addition Silv ,
i le MR- 1 S liprabordage nyvile. Rallasmy dichloride. 1,1-
Fbls(tﬁphéi'mdsﬁ)hmmf@moéﬁeségr éatag/sﬂvetr@r Ipﬁitaésthp neplate or

tgﬁwﬁam@gﬁ B’T\%e %&mthyi%bjﬁg)pé? (e '?2468&‘,](@8%% ﬁ%\gengjgen

radl cals for RI-R3 it is possible to 25 enpl oy ot her
appropriately substituted 2(1H)-pyridones as starting
mat er i a,lms WD 2006/ 042638 P(;[/EPZOOS/ 010697  25ge ar

| Nt e e Il can be pr ﬁdfromlnter ;(I
by pal | um—catatyzed bol%tl OW

reactd o WPt hABI°sy pi nacol@t o) dfbor [y ol

4, 4,5, S+t et r affgedpphend, 3, 2- dipxabor ol ane with palil adi um
d| chI oride 1, *™pi s(di phenyl phosphi no)ferrocene as
catal yst and potassi um acet ate om &y tirdekhyl ami ne asg
base in dinmethyl sulfoxide or 1,4-dioxane as solvent).
RRRRA R A R i LBrSthemeR L R\ /NCR 0 N R3
AniIineNONRSTI\/ISCI KI O NI R3 Pd2dbaS McON it

SRR Wl 7 B B BT Bt

p&hdk&eﬁldﬂﬁm:glmmatiotﬁsmmm aniiaet (eclyeraei 2)aEliminationhof the

(pshe h
|1q,r6‘l§[? fﬁcgrﬂcfﬁ?péénﬁuh& ﬁft ltl‘%.n f8|frﬁ115|5 Vi "(?5 ¥kample by
gmmﬁmﬁcm@rosﬂanmawl Refpssigs] ligdideaitt qr@tt@@w@omaff@ad&‘dethe
I rideRES B e fophuff fords the pyridones of the formula
" 15 RR OAR R2 Ar R2 Ar |

R

R2 O B Ar R2 Ar
. i
~~ - ~ - . -
0" N"TR3  Phenol 07 N Rz TMSCLK! 07N R3
Cu(OAc)z MeCN : H
i Pyridine . y |
Scheme 3

Preparation of compounds of the formula V can start from intermediate Il|
which is reacted by copper-catalyzed coupling with phenols (e.g. in
pyridine) (scheme 3). Elimination of the methyl group from the compounds

~ of the formula V (for example by trimethylchlorosilane and potassium iodide

in acetonitrile} affords the pyridones of the formula .

The anilines and phenols employed in scheme Il and Hl can be purchased
or synthesized by acids known from the literature.

In may be appropriate in all procedures for functional groups in the
molecule to be protected temporarily in certain reaction methods. Such
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RL B.O.Ft' P1 O R1)O NJIIl: JIB~l \J,~-"1 ONRS
Phenol ~ON R3 TM5CI, KI 0 HR3 Cu(OAc)2 MCN II

" Pyridine | V Schene 3 Preparation of conpounds of the

formula V can start frominternediate Il 20 which is
r'eas vedeloespper - cat al yzed coupl i ng wi t RCpHEPEIGS/010697
(e.g. in pyridine) (schene . Elimnation of the

nmet hyl group fromthe conpo s of the formula V (for
epaigityebgraupsneteh farohisortosthieankillet dvprisers Shensileationeot a

' Bro%&f}(%n'g%u;% &br aénfoﬂggsw%% %frﬁé’%%‘os d&{ sHé‘? tﬁd?'f ”Hhé‘ the

ani’l 1 nes™ an S errp n SC
afgthads dah tb@lrpuﬁr@qia%@w and s@ln'ﬂwegpaecﬁrey §%<Frt!3§d in the

kiteviufe gﬁHtJS@'t Ibet adapietewhbfe ERYraRiASRDOPE! Riddidual case
all%(g&o @P &es for functional groups in the nolecule
t Wit t&f HUPEd tenporarily in certain reaction

met hods. Such WO 2006/ 042638 PCT/ EP2005/ 010697 26

PERE Sopaalt BN ARG BRI 1 ing Dsksh Efhpodiis 8ing to
clonmaulant a5 pharstateubicalorr, medigamest. nmet hods for their

i ntroduction and elimnation, are descrlbed in the

literature and can be adated where ap iglpﬁ tot
| Hf omRaundasel the GepaGhoamYlR: L Pre SARRHE @*teg%ﬁf] are

Iéb@mmglv guwablé eﬁoattﬁé ﬁ'@atmtttﬁ‘edgé?g@smﬂumsare related to
rneceut i

TEARES pikproeredBis s el B MR ERBePL or mut

(1) are PARP inhibitors and are accordingly suitable

L%ﬁgﬁﬁl%stcff%%é&% ﬁ ﬁﬁj c§ "’b%eﬁ’eg‘[‘éh tI‘i"P‘?e E&h?&@ﬁ’dé 8ccording

ar e Fonote ereéa resu rom .
|tﬁ\IbB\REﬁ‘é$ﬂt inysntiepl iesluge: Hssieadamaghiresulting fpen celbdam@ge

Vl'!)rt Eelf BBaBPBRMYES nderRidlof Bpopodié) ﬁé@oﬁélﬂﬁﬁﬁﬁdlated tissue
vention jnclude: tiss anage re Itlng&g

GHIEGE ColAPcaiaD RRBSTUA mecbpums; spih: Boptusion

||rwurmdg|@BEOU|MU$bm&:esdaamigawmrrodeg@reﬂah\ze disorders,

d’efr‘?ggryg?l n%ﬁ&&efe(r)ng é@g\gﬁdsgp[ﬁ?bgﬁggzéérg € mi6&4rh [a'S! Bfarction,

meytaniedieheisabémia, dexperaesial abergin senasphslomyelitis (EAE),

GRLBHRY BBRHOAE ANSPT HERSMidYOGH S 18! hbart Hirhe9N age-related

macular degeneration, arthritis, arterosclerosis, cancer, degenerative
disorders of the skeletal muscles with subsequent replicative senescence,
diabetes and diabetic myocardial disorders.

The compounds of the present invention are preferably employed for the
treatment of diseases which are caused by ischemia or reperfusion
damage. Diseases which can be treated are more preferably selected from
the group consisting of: cerebral ischemia, reperfusion damage,

~cardiovascular disorders, myocardial infarction, myocardial ischemia and

ischemia related to heart surgery.
The compounds of the present invention can be used in particular for the

- treatment of a myocardial infarction.

The term freatment in the above statements also includes the prophylaxis,
therapy or cure of the aforementioned diseases.

The compounds of the invention of the formula 1-and their physiologically
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ischema related to heart surgery, age-related

macul.ar degeneration, arthritis, arterosclerosis,
cwoeeooetegsaer ative disorders of the sREITEERR005/010697
muscl es with subsequent repl%fatwe senescence,

di abetes and di abetic nmyocardi al disorders. 25 The
ctoieratedtisatié dame bpr esarhtin iamireatsi, @retarablyrief maavngls, and in.

egﬁhﬁg%‘g :Hohuw%‘ﬁs 5¢ eﬁﬂéf‘ﬁ%ﬁ Qficdl! 5@3‘5% YWhC %S with one

ema or reper usi on Di seases

mn@ﬂa%a@r e theedown af @h%m@cgwmaératﬂpﬁr@i@r@ctﬂaewr@ﬁﬁnt
th@eﬁf&#lpa@@n?éléﬂé's”ﬂ) Ctﬁe eempBLAlSs | 6L BT @rmu[a | and their

'gﬁf usj Oﬁ gal ? r di ovasc | ar di g
clgsically {elarated satts ob UsP S PRpapRAEaHIZah HoT use in the
| ﬂmlr@m af rseicﬂbeﬂwdlagad:mwagem reger theirTiee mmmndmufﬁcture of
t

BRI R AR BE AR o A SAREL AR ot
thatpmntnmwanﬁ:@nébdber etlates te harmiaseuticat Ipreparations Whlch
péc?rﬂ Méé‘é!s %?tlvé W%J Pén %Héﬁm@c dé&%ﬁét%&éﬂ’cﬂ{é @Mssound of

h

ISG Ses. i nvent | on

fihenforauia hard/onel a qﬁwglqm lyct@lerrﬁema!b%@f@%‘zeﬁd'tlon to
Pé%ﬁ»@ﬂ’ﬁ@ﬁél/ Odr%%ceaﬂcatuql Qb@épﬂdbl@abtame?@rbrﬁxf axeRrerits. The
a Lt C I
ineteuBEa SieRRions 6Ty ot fomf Gtioie) Roriaht by
ameightrof dhei cornpeurids: of e fdranutadeand/oalof gheipartysiodogically
Ttpﬁﬁtrﬁfe%s%{s 'I*h@ @%@ﬁ@!ﬁa‘? grr%hﬁjaﬁﬁpé Qah e AR ﬂﬁ'éd dn a

e fornula’l SI'0 oglcaly rate
smpnger bﬂOWQé)QisS%H%ﬂrnfB@em"@éB; thenepmpgyad $r9ftth@ formula |

té}ﬁﬂapmé# ﬁ?é:glo@%fahfﬂt&@rﬁéh He0as @p@dt i@@lefhé#&ﬁﬁﬁ @he or

fact i capents therefo it
BRI A 7 HhsbHh P RRBITGR BPi ey AHeEexcbients and, i
mm@ﬂt comartadonnf wohitdmationl avits bmephactiwe:epmammceutlcal

O A RIS B 1 B be

ftmadﬂasaplnammﬂemt:calﬂn duprgrsimediine af vetetiohpr medigineal t
thereof in addition to conventional, pharmaceutically
acceptable carriers and exci pi ents. The

dharmaceuticalsl Whickp £oMmnrises comnaunds ebnikei daventign of 1the
tf@nﬂﬁlapﬁbﬁ@rar tRKir pwsﬁ:lm» .@éu t&er@@é@@ungs:a@f bé hammmnstered
fo ? thelr SIO|O I33/1_'56”0 erate "

5059 Sé Pa\’ﬁ@ b n%SeLﬂtfqygI"OﬁF pé?%P? Igtion”or topically,
rm'ﬂ‘uﬂm:bwfededmcﬂnlh&tlfmnnefeuk@@wpepdemsen therindibidsal case, .

G Baglicler FRREMIFoRhr L SORRE b Bl er ™

' W|th one or

The skilled worker is familiar on the basis of his expert knowledge with the
excipients suitable for the desired pharmaceutical formulation. Besides
solvents, gel formers, suppository bases, tablet excipients and other active
“ingredient carriers, it is possible to use for example antioxidants,
dispersants, emulsifiers, antifoams, masking flavors, preservatives,
solubilizers, agents to achieve a depot effect, buffer substances or
colorants. ' '

For a form for oral administration, the active compounds are mixed with the
additives suitable for this purpose, such as carriers, stabilizers or inert
diluents, and converted by conventional methods into suitable
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nore solid or |iquid pharmaceutical carriers and/or
excipients and, if desired, converted in conbination

" with other active pharmaceutical ingredients into a

suitabl e presentati on or dosage form which can then be
20/igeds/ag2phar maceuti cal i n human nedi POEER2005/010697
veterinary nedicine. Pharma ticals which conprise
conmpounds of the invention the formula |I and/or

t presenisitipes osudi cd ligbletd, ecoated tatilets, dwmidbgelatin capsules,

agdliﬂré?ﬂu%t & o’nefo?'dng ﬁd?&‘ﬂ‘cg'{%t | n)ﬁJnHMes ®fYmert carriers which can

avenous alation or topl cally
sed efr qu%'ab@d raaanfrwlat RAGNSSILR | GRY a%tsnd@ﬁasswm -

drﬁfhaté“%é’tbgé‘%[umr st@rdh, ebpeciBRy éd)r@xtﬁtélfch It Is moreover
mani be treate

R ot e bt Sr deRSSIEe bR S SRLET o] TWE} geanules.
k&mﬂdt&@l@ﬂywaﬂ'mmm saxanitpi arotfer exnampld eedetablecher animal oils

A Bl ST BT o acool
emtwtmraqase &ord esample acatteeweethamle@m sugarc aelutiens orj mixteres
RASR! @uﬁ%el"s&crpﬁéntgx%‘i% Sor X hd@dHistration forms, are for

di spersants emil'sifiers, antifoaps, masking flavors,
pPEseRlo ROlyRiRylena glygals arkkpalyPEapyIRNe gl¥calthi eve a

depot effect buf fer substances or colorants. 35 For

i SBobfinabR o PR A Pistlai el i RN are
monpeded iSdebired withr thieesgbhstaheds Usual for dhisi pwpose, such as
i SR GO Bttt o
mreglsienat Tlmscanpaunds tafptha dorrmdlar dapdbineirs phisiplpgically
46lePhten %&Sééﬁ%lso %U@@Bﬁillzédi Pt réﬁu!tﬂﬂ\d Wophtllzates be

il ItosiamPR do enutgribtna. PoklRlss il riskioinar Rfusion.
@mﬁmeslmf spltalsipsaihvents acd aster, physiokgically satine lor alcohols,

eétb%H’[y quoﬂoaq}oi@y%?g @gb"&@hgg gﬁ@%@éolé’c dﬁﬂ%ssc'uéﬂ 8s gﬂfcose

g:ranamwwj solstipnairelss Mmixtores dfthe variows solvants mestiorgd.
exanpl e vegetable or animal oils such as sunflower or
fish liver oil. Suitable solvents for aqueous or

ahesmacedtical ofamulationsr suifahie cloanadminigration i Hagoforgy of
He@ddols ok lsbrayssfar@rfomeXémes soﬁ;h@wcguspanéubh@ror emulsions of

35 @B e deilrthetgmuad G e pbinblicaly Ppitea ats

éh mcmh@rmd%@utiealnpmcmmmm splventtsusiieasQ ws particular, ethanol or

SIS R, pR SREOTREOH B0, SR R Do

soutprise otber pbarmamlcabﬁmnsiem%secroasfauriaq:aﬂts emuisn‘lers
KAl Rl rs] M SP! aHbb8ilantS YSBENSHAN &' preparation normally

comprises the active ingredient in a concentration of about 0.1 to 10, in
particular of about 0.3 to 3, percent by weight.

The dosage of the active ingredient of the formula | to be administered or of
the physiologically tolerated salt thereof depends on the individual case
and must be adapted as usual to the circumstances of the individual case
for an optimal effect. It naturally depends on the frequency of administration

'Wand on the potency and duration of action of the respective compounds

employed for the therapy or prophylaxis, but also on the nature and
severity of the disease to be treated and on the gender, age, weight and
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15 emul si on. The conpounds of the formula | and their
physiologically tolerated salts can also be

| yophilized and the resulting |yophilizates be used

for exanple for manufacturing products for injection
ow®0es/0ar638 Exanpl es of suitabl e sol vehCT/EPEOBQHEGI7
physi ol ogically saline or algohols, e.g. ethanol,
propanol , glycerol, as well sugar sol utions such as
gindoadie! 28sprnseaoiiteohurpah utri amisial tr bel tseated xandr e wdfether
t ' t i i

{ SRR AU ER PR R, Yhe oIV SR BHY dRpquna of the

oformater bes| adrinisifstiapstoas datient wieihing aberuy bdigsis normally
SUDPENRIGARP P b&IH wdigits tP 1008 'ﬁﬂg/ﬁ@%f"ﬁoﬂf%&@i@@ﬁ%r@f@%bly

2851, sl Okl b PRCw WAIGH ThictPsiccan be

i alflim&ﬁsttéde'ﬁrth]?ebha{\@ﬁ a @ingle\/ai‘o_e]?,ord:lse divided inte soplusality of,
0L Zogb Gl BB E b S eipen of st

stasesc phnngocardial dnfareticn, fandexaraplel irz @ns jntangiva, care unit,
P n i p tbPMinARIER! bYg. $9MRAhRRFoUS
RAeRLr A cBisuaHER, By PRRRAER. oP PRI to- BB Popffou
tiptrapengus inBIFIgTMpax alsarbepddvastadeqyss to 3, percent by
wei ght. The dosage of the active ingredient of the
fornmula Ito be adm nistered or of the physiologically
t%f%?r%@gagﬁqﬁ'of‘her eof depends on.the individual case
and nust be adapted as usual to the circunstances of

t [ ole IMY] case 35 for an optinmal effect. It

nlg ué%byé\gé@ennsds on the frequency of adm nistration

and on the potency and duration of action of the

rlﬁﬂ_qcltiv_e CO??\‘H*U%IithW' gyed Ior thedt her apy ?r f
prophyl axi s, bu 0 Q e nature and severity o
tm@;i sease to B\éﬂra@ﬁtg %%{m?%!ﬁet he gender, age,

VBIGD and WO 2Qimet2 60oxdd/ EP2005/ 010697 29
i ndi vi dual respons? of .t he human or aninmal to be

t%%kat ed and on \Kﬂ%l f?&“vat]?{g therapy is acute or

pMePhyl acti c. Theettmwitrile dose of a conpound of the

f a |l on adng i tion to a patient weighing
al@%gw 75 kg is n%oé]thrréf'{)@ 0. 001 ng/ kg of body weight to

MOy kg of bodpdive igrt-buianefadeably 5 0. 01 ng/ kg of

beply wei ght to 3Qprarhksucdinibigly wei ght. The dose can
adm nistered.ipn the formof a single dose or be
ded into a gﬁ‘ﬂﬁ‘é’?ﬂ'?eof, e.g. two, three or four,

Niggl e doses. Eppredoslibsinintidet he treat nent of acute

AR ™ ar o d o sRieEke8sphBRBITBER Sha Batyc
i njection or intbkiride, e.g. by continuous 10

i JBYENoUs i nf m(gﬁen%ﬁeﬁéé&tgﬁe)@%%mys'

erinental sectl

R : room temperature :
RP-HPLC reverse phase high performance chromatography
(tBu)2Pbiphenyl ~ di(tert-butyl) biphenyiphosphine -

. TFA trifluoroacetic acid
THF tetrahydrofuran
TMSCI ~ trimethylsilyl chloride

Kl potassium iodide

Synthesis of halides of the formula 1l
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Li st of abbreviations 15 nBuLi nbutyllithium DV

N, N- di net hyl f or mram de DMSO di net hyl sul f oxi de eq.

nol e equi valent 20 MeCN acetonitrile MeOH net hanol

NaQt Bu sodi um tert-butanol ate NBS N-bronosucci ni m de
NELS 2006414gBam ne 25 NI'S N-i odosucci niRCTAEP2005/010697
PdCl 2( pddf)

1, 1' - bi s(di phenyl phosphi no)feQrocenepaI [ adi un(l1) '
cﬁh@r:;)d‘éh@!dgdﬁmvn in scheme 1 is demonstrated by means of the

t
2Bl PRI R RO o I g RS et
chr omat ogr aphy (tBu) 2Pbi phenyl di (tert but yl)

b3 jEremol Rl sl —tﬁh@th 2 Frighthy mﬁﬁ@mcﬁ-np@ur@h 1T HE
tetrahydrofuran trinme yIS|IyI chloride 35 Kl

pot assi um i odi de Synt hesis of halides of the fornula
1 WD 2006/ 042638 PCT/ EP2005/ 010697 30 The synthesis
shown in schenme 1 is d y nmeans of the
brom de (Rl equal to. ethyl ] R2 equal to hydrogen and
R3 equal to msthyl) ~ . =
3- Br onp- 5- et hyl - 6- net hox@ 2- et hyl pyri di ne (corrpound
1) 5Br ONA mxture of 3-ethyl -6-nethyl -
H pyri di n- 2- one (23 92 g, 174 4 rmol) and
N- br onosucci ni m de 183. & i n et hano
(ABDIXHr q;f/a?setfwdyﬁsmemybaHmw@m qu%g?éa 29: (186t mmoi) and
tﬁlﬁ?@ﬁa@bueanwﬂdé h(szkﬁﬁtgsp%@ BOmnﬁ@lg nﬁdm@fﬁaerol 468 ml) was

urs @{1{9 war? { E 9 K h. . The

&Ny %9%"3 room temperature. A thic suspensmn formed aﬁerr

some hours and was stirred at RT for a further 24 h. The reaction mixture
was concentrated to one half to one third of the original volume and diluted
with 200 ml of water. The mixture was cooled in an ice bath with stirring
and then filtered with suction. The residue was washed with cold water and
dried at 85°C. 35.93 g (95%) of 5-bromo-3-ethyl-6-methyl-1H-pyridin-2-one

were obtained in the form of a beige powder.

5-Bromo-3-ethyl-6-methyl-1H-pyridin-2-one (25 g, 115.7 mmol) was
dissolved in 200 ml of chloroform to form an orange solution. Silver
carbonate (31.9 g, 115.7 mmol) was added and the mixture was vigorously
stirred. Methyl iodide (10.8 ml, 1.5 mmol) was added to this suspension,
which was then stirred in the dark at RT under nitrogen. After 3 days, the
mixture was filtered and the solution was concentrated in a rotary
evaporator, The residue was chromatographed on silica gel with n-heptane
as mobile phase and afforded a colorless oil (21.7 g, 82%).

MS: m/z = 230 and 232 (M+1)

1H-NMR (CDCI3): 8 = 7.4 (s, 1H); 3.91 (s, 3H); 262 (q, 2H, J = 7.6 Hz);
2.50 (s, 3H); 1.16 (t, 3H, J =7.6 Ha).

Synthesis of boric esters of the formula Ill

The synthesis shown in scheme 1 is demonstrated by means of the pinacol
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(s, 3H); 2.52 (g, 2H,

m xture was cooled in an ice bath with stirring and
then filtered with suction. The residue was washed
V\W(bzc)gBmmger and 15 dri ed at 65C. 35.PGTERARH 010697
5- br ono- 3- et hyl - 6- net hyl - :F) ridin-2-one were
obtained in the formof a b Ee powder .

. Sefieowbbarietdeid (Bt maublio atHyhyR2 dinakioomesrogsn gnd RS egual

grosel di ssolved in 200 mM of chloroformto form
an o)ﬁ%ﬁ@é solution. Silver 20 carbonate (31.9 g, 115.7

“mol ) was added and the m xture was vigorously 3

| SSJEtﬁﬂdz ko ein@@thgllewm B 55btrarhethy) c]jd&@ﬁat&tﬁd% -2-

dﬂ? which'was then stirred in the
)trogen After 3 days, the mxture
was flltered and the solution was concentrated in a
rotary evaporator. The residue wa§ ghromat ographed on
silica gel with n-heptane 25 as Il e phase and
afforded a colorless joil (21.7 %W. M5 mlz = 230
and 232 (M+l) 1 H N : (s, 1H); 3.91
i~ 30N2.50 (s, 3H);
hesig of boric esters of

t hj s suspensi
dﬁ?

1.16 (t, 3H, J = 7.6 Hz)
the formula Il The syn shown in schene 1 is
denonstrat ed by nea € phwacol WO 2006/ 042638
PCT/ EP2005/ 010697 31 ester of boric acid (RL equal to
ethyl, R2 equal to hydrogen and R3 equal to nethyl):
3- Et hyl - 2- net hoxy- 6-net hyl -5-(4, 4,5, 5-tetranet hyl - [1 3

SEARERSIRL S AP bind TREVRIE ey P

B trammthyl- 143 2; cﬁozabcsr@iamt (@6t by B4, rﬁmoi)oaacrbdnetrariamme

(@13 i ??m AR bef dideblvRL AR Don (i BhnlTof dioxane

carnsk Hen 1 sﬁdmenylphoshmo)ferrocenepallad|um(ll) chloride (1 .94 g,
1o &5 t%hﬁ(o@b' \F&B%\d'd@BOS}‘hbr}ﬁ})&%fws@%ﬁ%bla’id%ﬂd tdr)18 h, cooled

chlor| de

Ve gwteﬂéwﬂa@t%@cet?ﬂeam fltetd ﬁ'@ouﬁhé"’aﬁ )éh%SPWt'OH
azww tosleatianeC, anted with &v=gdr 4hd exghctet tvite With ethihecetate.

ed to 0C., m xed w
B 88 4 (g B gl s U roBdp Rfon siics
amhdeint m%ﬂCom garicouphdyingraserc b palet hejgepolici (99 g, 72%)
+ gt dried at 45C in a vacuumdrying oven..A
erge'solid (9.94 g, 72%

MS: miz = 278 (M+1) |
1H-NMR (CDCI3): 8 = 7.68 (s, 1H); 3.95 (s, 3H); 2.62 (s, 3H); 2.53 (g, 2H,

. J=7.6Hz);1.33 (s, 12H); 1.16 (t, 3H, J = 7.6 Hz).

25

30

Synthesis of aniliopyridines of the formula IV {(scheme 2)

General procedure

135 mg (1.4 mmol) of sodium tert-butoxide were dissolved in 2 ml of
toluene under argon, 230 mg (1 mmol) of compound 1 and 2 mmol of the
respective aniline were added and stirred at RT for 10 min, and then 48 mg
(0.16 mmol) of 2-(di-tert-butylphosphino)biphenyl and 9.2 mg (0.01 mmol)
of tris(dibenzylideneacetone)palladium(0) were added. The mixture was
reacted in a microwave (CEM Discover) at 100°C for 30 min and then
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was obtained. 20 M5: mz = 278 (Mrl) 1 H NWVR (CDCl 3):
S=7.68 (s, 1H); 3.95 (s, 3H); 2.62 (s, 3H); 2.53 (q,
2H, J = 7.6 Hz); 1.33 (s, 12H); 1.16 (t, 3H, J = 7.6
Hz). Synthesis of aniliopyridines of the formula IV
(ppbenmesu2628 Ceneral procedure 135 ng RCTAPRAUIS 00697
sodiumtert-butoxide were digsolved in 2 m. of

t ol uene under argon, 230 ngy nmol ) of conpound 1 and
2difated with twater raxpethylv acataid iarel fiersdathteughna kieselguhr

St Lk At F f 'n, n s ) : d bv RP-
n%ljl’hﬁ&gef f_\?}% -C?Ler”t]‘%m)w p%oggﬁf‘%d;fﬁ(?dpﬁn@% g%cllé% 2 ¥rg
(BPO.C inmitilyls cbbetwde( BliabdPAjbi deneacet one) pal | adi un( 0)
wer e added. The mi xture was reacted in a mcrowave

(CEM Di scover) .,at 100C for 30 mn and then ----------

- ynthetlcm%?%ﬁe‘mmw :fDCT/ EP2005/ 010697 32

diluted with water and ethyl acetate and filtered

ARG B bt g 5

of between and 50% 5 Synthetic nethod for conpound
3
3- (5- Et hyl - 6- net hoxy-j2- net hyHoyr i di n-3-yl am no) benzoni

trile (conpound 3) OpaN .10 @86 ng (1.3 mol)
e |ved in2n of
(1%qmp¥) of compound 1 and

of sodiumtert-butoxid
t ol uene under argon, 2

236 ng (2 mol) of amthobénzoni trile were added and

stirred at RT for 10 'mn, and then 48 ng (0.16 nmol)

of 2-(di-tert-butyl phosphi no)bi phenyl and 15 9.2 ny
(0.01 mmol ) of '

tris(di benzylideneacetone)di pal | adi un{0) were added.
TH2b migt{dr® rmsl)r ebsodiin rieg-hvtexideavers disobiesic by & I of

C ' Baot | idPp o R PRhdebBEl m
ggg!e a%e UQEQF ﬁxgcr)'g?c?gg Wég 'J“wofﬂ Oet%%@ ta an .g
 @emorals 2-apHagkeTRentElsnere Aeted anbst ; at%ﬁ?fﬂffi min, .
byndRRhEFLEB n7p (0016 $enef) bhen(diteaibutyiphddpHitobipheayhdnd
V\gre ZO%btalnd. ][\/Br(t%: %SQ\/H- N

2mg~ (0.01Tmmol) " of tris(dibenzylidensacétone)dipalladium(0) were
added. The mixture was reacted in a microwave (CEM Discover) at 180°C
for 15 min, then diluted with water and ethyl acetate and extracted twice
with ethyl acetate, and the organic phase was concentrated and then
purified by RP-HPLC. 25 mg (9% of theory) of the fitle compound were

obtained.
MS: m/z = 268 (M+1)

The following compounds of the formula IV were prepared in accordance
with the above general procedure. The anilines employed in this case for
the compounds 4 to 21 and 24 to 30 were as foliows: '

4: 3-aminobenzamide; 5: 3-acetylaniline; 6: N-(3-aminophenyl)acetamide;
7: 3-aminoquinoline; 8: 4-aminobenzenesulfonamide; 9: 4-(pyridin-3-
yloxy)aniline; 10: 4-(imidazol—1Fyl)aniline; 11: 1-(6-amino-2,3-dihydroindol-
1-yllethanone; 12: 4-amino-N-pyridin-2-ylbenzenesulfonamide;  13: 6-
“amino-3,4-dihydro-2H-naphthalen-1-one; 14: N-(6-aminopyridin-3-yl)acet-
amide; 15: 6-aminonicotinonitrile; 16: 5-aminoindan-1-one; 17: 4-amino-



[L- ( 3- am nophenyl ) et

The foll ow ng compounds of the fornmula IV were

prepared in accordance 25 with the above general
procedure. The anilines enployed in this case for the
conmpounds 4 to 21 and 24 to 30 were as follows: 4:
3VHDiI200B4H2868de; 5: 3-acetyl aniline; 6:PCI/EP2005/010697
N- ( 3- am nophenyl ) acet am de; . 3-am noqui nol i ne; 8:
4-am nobenzenesul fonanmi de; 97" 4-(pyridin-3- 30
yPyridineini 18: n@-ammopyriding dtol2-acaylpaiingi red: f1acetylaniline;

12463-%%1%’(5 it tmd“?a'-("r‘r‘?éih I&nﬁr’ﬂrﬁéﬁ‘@l}gﬁiﬁnelzﬁ 3-hydroxy-

e#a?@mﬁé% USRI s I SR

W[Q@Tlﬁﬁ@ l'@fDV%p‘Wrbh@mV’l -yingethylagikhde 291%-(3-aminophenyl)ethanol;
16: 5-am noi ndan-1-one; 17:

tinonitrile;
SR RbIBE 04656 ey ER2005 010667 33 oyri di ne:
18: 2-aminopyridine; 19: 2-acetylaniline;

4 - lapnyl i ne; 21: yri di ne;

3- ?éréﬁ???ﬂ?n nonet hyl )aﬁ‘? r]'%DZS 3- hyd’aoxy-
et hyl ani l i nej] 26: 3-met hanesul f onyl ani Mize; 27:
3- (2-mygt hyl pyni midint4- yld ani | fke; 28586 (M+1)
3-pyrrolidin-1-yimet {They v

0 N- et hyl ani | i ne.
Conpound StrU‘ture mz =4 N 286 (Mr1) i o O

N 5 Ng285 (M1) ~y0 800 ( W+H7 N 294
(M1) OY-" I N 8 N N SOZNHZ 37
(M) ON N0 10 4 L'N N

6 4 Y° 300 (M+1)
o
~oTN |

H
~07 N N> ‘

8 LI,I 322 (M+1)
~07N OSONH -

2

+
9 ~ N‘ N 337 (M+1)
07N :‘o SN
- .
10 A 309 (M+1)
SOTSNTS C SN
0
11 H N0 326 (M+1)
0N
I
12 H s 399 (M+1)




11 HO 326 (Mtl) ONNei N12 H 399 (Ml) N .NI
- NH 0 N S02 WO 2006/ 042638 PCT/ EP2005/ 010697 34 13 H
311(|\/Hr1) O N 14 NY N, 301 (Mtl) ‘N/1-4015NHN
269 (Mrl) -~O' NCN16N297(M+1) o NNQo 17 H 2

(W@ 0064263/ 18 N N 244 (Mrl) ~O N 19P T@%QWQWGQT
~ O Nf 20N285(M+1) QN L, 21 H 244 (Mtl) N
O~NT1T_ 24 N7286 (I\F1) 0 NI H 25 H 273 ((I\ILX&H 0-7 1

I” OH W2006/ 442638 H * ‘

0697 |85l
\O N Z\&l

_ , 8! |
H _
o N Z“NH
/&0
H .
SN Z 6N
16 H 297 (M+1)
“
~oN \%o
17 H 244 (M+1)
0 \N =N
E
H .
18 | A 244 (M+1)
\O \N |/
19 L N 285 (M+1)
-~ [ N
. N |
20 o H 285 (M+1
~ X (M+1)
o N
0
21 H 244 (M+1)
“T 10
\O \N P

24 H 286 (M+1
oy |
o
25 H | 273 (M+1)
sqea,
0N _ |




26 H SOZMe 321 (M+l) ON I / 27 H 335 (M1) N1 NN

. 28 H326 (Mtl) NLD I f NO 29 H OH 287 (Mtl) 30 257
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(Mtl) O N Synthesis of aryl ether pyridines of the

formula V (schene 3)

3VEDIZ06488380x y - 5- ( 3- met hoxyphenoxy) - 6PGRER2HA D HGO7
e (corrpound 22) 5 O\ Q 27g5rrg (1 mml) of corrpound

P62y (05 mot)—of rethoxyphenotT—anmd—96—g (0.5
fmol ) 8P coppdr (11) 51 50, xed| BAT M) of

di chl oro- 10 net hane, ﬁ ng (2.5 mol) of

ri et hyl am ne |weré- the m xture was stijrred

at—FRF—-0 16— Fhe-—m-t-ure—was—i-xed—w-th—water— and
di chl oRénet harje, filtered thr a ki p38b guti) '
cartridge and jpuri - 36| ng (26% of| =
l heory) of a col orl re obtalned. 15 M. mz =

P74 (MH1) 0N

B-(5-Ethyl - 6-met holxv 2-net hyl pyri di n- 3F yl oxy) benzonitr

title compound were
0.5 mol) of |3- chnthenoI 5 I\/S nzl = 269 (Ml

Synt hesys of pyridones of the fOHrruI a Izg);y( M+1)
deprotection of the- |d|nes of "the fqrnul a
|V and V 10 Ggneral_ pkod d

~o” N

30 | h 257 (M+1)
L0

Synthesis of aryl ether pyridines of the formula V (scheme 3)

| e (cogpound |23) 200&/ 042638 PCT/ EP240) Q4p607 36
~O | aN 35 ng |(26% v~ 0 abovenenti oned
gousl y from6Q ny

N—r

3-Ethyi-2-methoxy—5-(3¥methoxyphenoxy)-6-methylpyridine (compound 22)

277 mg (1 mmol) of compound 2, 62 mg (0.5 mmol) of 3-methoxyphenol
and 90 mg (0.5 mmol} of copper(ll) acetate were mixed in 3 ml of dichloro-
methane, then 253 mg (2.5 mmol) of triethylamine were added, and the
mixture was stirred at RT for 16 h. The mixture was mixed with water and
dichloromethane, filtered through a kieselguhr cartridge and purified by RP-
HPLC. 36 mg (26% of theory) of a colorless oil were obtained.

MS: m/z = 274 (M+1)

3-(5-Ethyl-6-methoxy-2-methylpyridin-3-yloxy)benzonitrile {(compound 23)



2 eq. of potassiumiodide and 2 eq. of

- trinmethylchlorosilane were added to a m xture of the
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15

20

2- met hoxypyri dine of the forrmula V or V in anhydrous
15 acetonitrile (3-5 m/mol) under argon, and the
cVWORROBIOd2638 was heated at 60- 80C f or RCI/ERP200t010697

m xture was then cooled to and diluted with water.
The precipitated product was filtered off with
suction, washed with water and dried i vacuum
dryi ng oven at 40C,_The.filtmate ¢racted with

et hyl acetate and ocC
product after 20 congentratio ch was purified -
i f necessary - Dby f ol Qg exanpl es were
synt hesi zed in acc rdadte with these methods: Ex-
Structure and corrpound name Mass NMR (CDCl 3) anple
mz =6 =1N-"N254 (M1) O NH

33% &@(Za%oitmrgybf lﬁe@bbvérrﬁmﬂtbhéd tifle cohfholnd-wérarnsslated:

benzlonl tril e fﬁ84263 / EPZORS/ 010697 37 2 N

~cyanophenol.
3- (5 Ethyl 2- rrethyl 6- oxo-1, 6-d i hydro- ridin-3-

| Bl o isdey 3 N 271 (Mk1l) 15.3 (1 H, br s), 7.59
NS iz (%G%Wsj?) 7.46 (LH m, H7.34 (1H m,
7.25 (1 H, 5-(3-Acetyl phenyl am no)- 3-ethyl -6-net hyl -

ng ntﬁe§|§ (0F Hyridbneg- 88 tHe "'fd?bffdiéjl p- Byordj% faibktich of the -

S3H. s) P20 aH. t |

JZ“WéfhPiibjpyfé‘ﬂeSlOf(tﬁeﬁP(’2%@ 1) 14.8 (1 H br s),

7.59 H7.14 (1 H m, 671(1H .
Do RS TG 15 )1 am no) pheny! ] acet amt de (2H,

q, J=7.5 Hz), 2.40

2 eq. of potassium iodide and 2 eq. of trimethyichlorosilane were added to
a mixture of the 2-methoxypyridine of the formula V or V in anhydrous
acetonitrile (3-5 ml/mmol) under argon, and the cloudy mixture was heated
at 60-80°C for 1-3 h. The mixiure was then cooled to RT and diluted with
water. The precipitated product was filtered off with suction, washed with
water and dried in a vacuum drying oven at 40°C. The filtrate was extracted
with ethyl acetate and occasionally afforded further product after

concentration, which was purified — if 'necessary — by HPLC.

The following examples were synthesized in accordance with these
methods:

Ex- Structure and compound name Mass NMR (CDCI3)
ample m/z = 5=
1 y 2N | 254 (M+1)

- N

0 M

H
3-(5-Ethyl-2-methyl-6-oxc-1,6-dihydro-
pyridin-3-ylamino)benzonitrile




2.15 (3H, s),

H
/N
ﬂ@-

(3H, s), 1.19 3H, t, J=7.5 Hz). 5 280
(Mt1) O NN H 3-Ethyl-6-nethyl-5-(qu
inolin-3-ylamno)- 1H ridin-2-one 6 N 308 (M:tl) O H
I SSNH2 O 4-(5-Ethyl-2-nethyl-6-o0xo-1, 6-di hydr o-
r WD 209610486A8 benzenesul f onani de 7 O JJBCTIEP2005/GII697
(Mr1l) ...~ L 11~~~\.. J~~N
B3=Ethy=—6=rethyl -5-[{1,4}-(py| o=t n=3fytoxy)=T hentammno =%
HR i din- 2 on{éSH (Mr1) H'L Ne723MEfh | - 5-
A-i i dazo’f n Pamino -6 WD P006/ 042638
PCT/ ER2 38 nmeth -1 H ridin-2-one 9 HrO
312 (IVH) HN N O N J I A H 5- (I + Acet yl -2, 3-di hydro-1
H i ndol - %1 th 1-1
H pyri|di Yb%g‘e%' ¢P>¥’N %@Byd(fivm) /| ~~]~ NH OH 3a2
4-(_5-_Etdwdim 2ylaminB)entaniieo- |, 6- di hydr o-
pyri di|n43-yl qﬁm no) 1+ N- pyri di n- 2-yl b%qz(ﬁg%- 15.3 (1H, br s), 7.59
_ ~ _
| E(ICKLO | (1H, 5), 7.46 (1H, m),
N - ' 7.34 (1H, m), 7.25 (1H,
5-(3-Acetylphenylamino)-3-ethyl-6-methyl- m), 6.84 (1H, m), 2.63
1H—pyridin-2—one (2H, q, J=7.4 HZ), 2.57
(3H, 8), 2.43 (3H, s),
1.20 (3H, 1, J=7.4 Hz).
4 u OF° 286 (M+1) | 14.8 (tH, br s), 7.59
e (11,9725 ()
0" N 7.14 (1H, m), 6.71 (1H,
N-[3-(5-Ethyl-2-methyl-6-oxo-1,6-dihydro- m), 6.36 (1H, m), 2.59
pyridin-3-ylamino)phenyl]acetamide (2H, g, J=7.5 Hz), 2.40
_ (3H, s), 2.15 (3H, s),
1.19 (3H, t, J=7.5 Hz).
H
5 ﬂ\; | ~ 280 (M+1)
0™"N M :
3-Ethy|—6-methyl—5-(quinolin-3-ylamino)-
1H-pyridin-2-one
6 &,I : 308 (M+1)
.. NH
4-{5-Ethyl-2-methyl-6-oxo-1,6-dihydro-
pyridin-3-ylamino)benzenesulfonamide
H
7 W O 323 (M+1)
0N : N
H
3-Ethyl-6-methyl-5-[4-(pyridin-3-yloxy)-
7 phenylamino)-1H-pyridin-2-one
8 295 (M-+1)

3—Ethyl-5—(4-imidazo[;1 -ylpheny!amino)-G-




~sulfonam de 11 H\ 297 (M+tl) OH O 3-Eth
yl - 6- net hyl - 5- (5-o0x0-5,6, 7, 8-tetra-
hydr onapht hal en-2-ylam no)-1 H pyridin-2- one 12 N N
287 (Mrl) O N | NH HO ,
NA[® 2066848888 2- net hyl - 6- oxo- 1, 6- di hydr d?CT/EP2005/010697
ridin-3-lamno ridin-3- | a%am’ de 13 N N 255 (Mtl)

|

n 1 Iad [ —+ vyl o not by AL - A byl
LI U \\J Ll.llyl Z IICLIIyI UAU~™ , U= Ul ||yU| U=
Ii di n-|3Indttavivil pyritireonenonitrile 14 N 283 (Mt1) | 1?2 0

11/ 3-Ethy|-§-;@thyll-5-(1-oxi -5- lamno -1
::prri dlns2-Hoe 157N 230 (Mrl) G LW SR
-6-nmat h: -4-Iarri no -1 H WO 2006/ 042638
PCT/ ER200%y 010697~ 39 pyridin-2-pne 16 N N 230 (M+1)
O N H 3-Ethyl-6-nmethyl-5-(pyridjin-2-ylamno)-1 H
ri di n-{2-(doAeetyl-2,3-dihydro-1H-indol-6-y!-

amino)-3-ethyl-6-methyl-1H-pyridin-2-one

10 H @ 385 (M+1)
o N /N
QSN
Q ﬁ 80,

4-(5-Ethyl-2-methyl-6-oxc-1,6-dihydro-
pyridin-3-ylamino)-N-pyridin-2-ylbenzene-

sulfonamide

11 297 (M+1)

LI T
H o)

3-Ethyl-6-methyl-5-(5-0x0-5,6,7 ,8-tetra-
hydronaphthalen-2-ylaming)-1H-pyridin-2-

0

ne o
v ‘
12 hN \@ 287 (M+1)
> _
O7 N NH
H .
/&O

N-[6-(5-Ethyl-2-methyl-6-oxo-1,6-dihydro-
pyridin-3-ylamino)pyridin-3-yljJacetamide

H
/ -~
0 E’ SN

6-(5-Ethyl-2-methyl-6-ox0-1,6-dihydro-

pyridin-3-ylamino}nicotinonitrile

14 Hj)/\ﬁ 283 (M+1)
07N \%O
H
3-Ethyl-6-methyl-5-(1-oxoindan-5-
ylamino)-1H-pyridin-2-one

B
15 N 230 (M+1)
0% N #
N .

3-Ethyl-6-methyl-5-(pyridin-4-ylamino)-1H-




.17 HO 271 (M+tl) O N 5-(2-Acetyl phenyl ami n

- 0)-3-ethyl -6-meth yl- 1 H ridin-2-one 271 (Ml) 18
NHOJ5-(4-Ac etyl phenyl ami n o)-3-ethyl-

et by I- 1H ridin-2-one 19, NrN 230 (M1) OH

SVED IR0I06M42868Y | - 5- (pyri di n- 3-yl am no) - 1IPEA/EP2005/010697

ridin-2-one 20 (ONe] 26O(I\/H-1:)’9117(1H s), 7.21 (1
O N7 08— t+H—s)r 66+ H{t+H—n—644 (%
H, m | Bribdyohe 5- (3- met hoxyphenoxy) -6-nethyl - 6.39 (1
..M, 3.72 (;éBH 1 Hpyridin-2-on 35 (2H, q,
1 7. 5 fy (3H, s), 1.05 34?3%S@\”+J£7.5 ). 21
D : N 255 | H |

3- (5- Bt hyl H2- met hyl - 6- oxo0- 1, 6-d i hydro rifdin-3-1ox
penzonitrile O 272 (Mf1) 22 N NI H H
B- Et hy|l FBthrétmgiv-S-gysdirgtaminah’Hnonet hyl - | hen
am na-plkkinbigde N- 2- one WO 2006/ 042638

I~ OH

CTTEH: 40 23 H 259 (Nﬁ_)
' 21M+1)
" N
H

5-(2-Acetylphenylamino)-3-ethyl-6-methyl-
1H-pyridin-2-one

18 E{Iﬂ 271 (M+1)
H 's) .

5-(4-Acetylphenylamino)-3-ethyl-6-methyl-
1H-pyridin-2-one

H
19 %IN\@“ 230 (M+1)
07N #
H R

3-Ethyl-6-methyl-5-(pyridin-3-ylamino)-1H-

pyridin-2-one

20 %\/(O O.. 260 (M+1) | 11.7 {1H, s), 7.21 (1H,
QP

o H - m), 7.08 {1H, s}, 6.61
‘ (1H, m), 6.44 (1H, m)
3-Ethyl-5-(3-methoxyphenoxy)-6-methyi- 6.39 (1H, m), 3.72 (3H
1H-pyridin-2-one s), 2.35 (2H, q, J=
7.5Hz), 2.01 (3H, s),
1.05 (3H, t, J=7.5 Hz).

' _N
| 21 ‘j:/j\o : P 255 (M+1)
O "N
R _ _

3-(5-Ethyl-2-methyl-6-oxo-1,6-dihydro-
pyridin-3-yloxy)benzonitriie

22 3/1 | 272 (M+1)
2
o7 N |
H

3-Ethyl—G—methyl-5—(3-methylaminome'thyl-

phenylamino)-1H-pyridin-2-one



H 3-Ethyl-5-(3-hydroxynet hyl phenylamino)- 6-neth

. 1-1 Hpyridin-2-one 24 NO1 307 (M+1) . OO N H

3- Et hyl - 5- ( 3- met hanesul f onyl phenyl arri no -6 rreth -1

H ridin-2-one 25 H 321 (Mt1) -

3VEDIRN06E43638y | - 5- [ 3- ( 2- net hyl pyrl i d.HCTlEPEOCHﬁmOfSQ?
lamno -1 H-pyr|d|n 2-one O@@Z (l\/H-l) 26 NN~ 1 N H

B=Ethy blTE[ﬂyI 5(\5 pyrrotidim-1= mer T hen

&¥i no, - pne 27 H OH >?@9((an ON H
B- Et hyjl - roxyethyl)phen | - am np-6-nmeth | -1
+ i d 2Non 243 (Mr1) O NI |H

3- Et hy|l - 6- rreth I-5 (et hyl phenyl am i no) - H-

i di n-|{28-Bhg- SRﬁ*&VWme@gﬁpbmwamméy i gations PARP

eNZy el @5s@Y-1P-plh@n-Bahé - mexi mum i phi bi t or
mk

a[lon 'S Ctﬁ[erm ned Dby 1 n¢cubati ng the
S:I & 307 (M+1)

3-Ethyl-5-{3-methanesulfonylphenyi-
amino)-6-methyl-1H-pyridin-2-one

I

3—Ethy[—6-methy]-5—[3-(2-rnethylpyrimidin-
4-ylphenytamino]-1H-pyridin-2-one

26 JYI 312 (M+1)
o C

3-Ethyt-6-methyl-5-(3-pyrrolidin-1-yl-
methylphenylamino)-1H-pyridin-2-one

ZI.'Z

. N < B
.«-’i \©)\
0" °N .
H . .

3-Ethyl-5-3-(1-hydroxyethyl)phenyl-
aminol-6-methyl-1H-pyridin-2-one

‘ T

28 243 (M+1
'\fIN[] o
0" ™N ' :
CH

3-Ethyl-6-methyi-5-(methylphenylamino)-

TH-pyridin-2-one

Pharmacological investigations

PARP enzyme assay

- The half-maximum inhibitor concentration is determined by incubating the

substances to be tested with the DNA-activated, recombinantly expressed




substances to be tested with the DNA-acti vated,

.+ reconbi nantly expressed WO 2006/ 042638
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15

PCT/ EP2005/ 010697 41 and purified PARP-1 enzyne.
Specifically, various concentrations of the test
sVH3 806426881 ncubated in 50 pl of reacPCOAERNIAHIHIGS/
whi ch contains 50 mM Tris, mM wd 2, 1 mMDTT, 200
PMNAD, 0.1 nCi/m tritium [|abeled NAD, 0.1 nmg/m
Dapg mrifiedyP ARPR1 angpene. Spgaificallyr vedews sanegnjrations of the
?Pé%f %PB@%PEQ;BSE iﬁ’@tﬁﬁag%d R B0, %ﬂoﬂéﬁi%tigm is@tustit'izriﬁlpK‘Nhichbcon‘cains
. oppe .
SR " "5 Mg 1 o BT bbbl uRR; R ritu-
Ll?détédaNaImOD.prmg/ﬁﬁeruﬂnﬁi mgEntl historefr 2 pgfmit atcethbinantly
After in i 0 i r 1§ Au :
TSPt NBiAT AR, SRt  Ba R Lot Toorh Bt Ee for
ghaisrs Thelbreaction isestoppeld byfadsgingva58ivhgf RD¥htrizbiaroacetic acid,
oo ; i - ; i A
i %@%‘Ptéé?%?é%?%&d?ﬁg*’%i%sﬁ‘%f'@%%ﬁ@ L8P g hébbation
reniics fori 19emiuites. thedakelad: wsplble porsituers arp seRpratad off

rtihhﬂﬁght g !@ééﬁib‘?fdftil’%]éﬁ atrfdi, t%fﬁéﬁi)ﬁvbe%?lirﬁ_; Mncztdwm@ﬂomthﬁetic acid
conce rati gn o e .t.estt’ supstance r.esu e .
PSS, i TRARERVIER dnecHOTAEY oy (FReBARE:T hBSyme is
cmeasuriedaby eadiofuntihesterme. dnsidenratombf the nedupmstioheates
| ratjon.. ‘e :

GAEHRRER OGSy | 45, 4Tl DEAnEATEIRAAON o the test
felbistanaegrasaits in the halémmrimugeindibitonsgncentration (ago)fasy the
Ecﬁ%c‘éﬁﬂﬁq&g 68 thléste%E g%%ﬁh@é\’wlhg%g réscﬁ—:rc'ég {ﬁ% ﬁbor%&zﬁ@ﬁ rate to
1ait the remsimiugn sabieftaiable fingubation wiaoUGNEDEoAY 6. 1

10 6.2 12 1.1 WD 2006/ 042638 PCT/ EP2005/ 010697 42

Ch‘?‘é Péﬁlo%vingﬁé—%ﬁpv%lf@eds \%ret Stefrl%ﬁr{% fﬁ tlnis \93y for the compounds

listed below:

Ex. IC-50 [uM] EX. IC-50 [M]
1 9.0 13 3.9
2 2.2 | 15 9.5
3 1.3 18 44
4 0.8 19 9.2
6 9.8 20 4.8
7 47 23 9.8
9 3.4 24 6.1
10 6.2

12 1.1
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- NH(C1- C6- al kyl ), -N(C1-

RLNH R2 R3 X'Ar 5 in which the neanings are: Rl

. and R3 independently of one another 10 fluori ne,

nmet hoxy, -OCF3, C2-C3-al kenyl or Cl-C4-al kyl which is
optional |y substituted by chlorine, nethoxy or one,

1 MEO@00BME6381 | uori ne atoms; R2 hydr ogeC THERRAN5H]0697

met hoxy, -QOCF3, C2-C3-al kenyjlzor Cl-4-al kyl 15 which

is gptionally substituted by chlorine, methoxy or one,

tGRIPE three fluorine atons; i X 0, S, NH or

N(Cl- C3-al kyl); 20 Ar unsubstituted or at |east -

nosupstitute ryl .or heteroaryl, where the

su‘osti‘?-‘t?gm%ol‘ﬁ'géﬁgﬁ?&r{r@g #romthe group consi sting

of: fluorine, chlorine, bromne, -CF3, -OCF3, -N,

-CN, -C(O(C1-C6- alkyl), NH2, -NHC(O) (Cil-C6-alkyl),

hydr oxy, oxo, Cl-C6-al kyl ,Cl- C6-al koxy,

al kyI )2 -SOZ(Cl Cs- al kyl ),
-0-ary

NR4R5 and C(O) NRARS,

25 heterocyclyl, hetf@ls
-0- heteroaryl, -CH2-NR4
where the Cl-C6-al kyl s uent may be substituted
at |l east once by CRZXG6-alhKoxyR3 | uorine, chlorine,
trifluoronethyl, trifluorggethoxy, aryl, heteroaryl,
heterycyclyl or OH 30 an aryl, heteroaryl and
het erocyclyl substituents nay be MD 006/ 042638

PCT/ EP2005/ 010697 - 43 substituted at{l) east once by

Cl- C6-al kyl, Cl1-C6-al koxy, fluorine, chlorine,
trifluoronethyl, trifluoronethoxy or OH aryl 5 to

10- menbered aronmati c nono- or bicycle; 5 heteroaryl 5

tin witlemrthdmeadingserat i ¢ nono- or bicyclic heterocycle
whi ch conprises one or nore heteroatons selected from

N, 0 and S;
R1 and R3 independently of one another

fluorine, methoxy, -OCF3, Ca-Cz-alkenyl or Cq-Cg-alkyl which is
optionally substituted by chlorine, methoxy or one, two or three
fluorine atoms; |

R2  hydrogen, fluorine, methoxy, -OCF3, C2-Cz-alkenyl or C1-Ca-alkyl
which is optionally substituted by chlorine, methoxy or one, two or
three fluorine atoms;

X 0O, S, NH or N{C1-Ca-alkyl);

Ar unsubstituted or at least monosubstituted aryl or heteroaryl, where
~ the substituents are selected from the group consisting of: _'

fluorine, chlorine, bromine, -CF3, -OCF3, -NO», -CN, -C(O){C1-Cg-
alkyt), NHaz, .—NHC(O)(Cj—Ca—aIkyI), hydroxy, oxo, C4-Cg-alkyl, C1-
Ce-alkoxy, -NH(C1-Cg-alkyl), -N(C1-Cg-alkyt)2, -SO2(C1-Cg-alkyl),
heterocyclyl, heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2-NR4R5,
-SO2NR4RS5, and —C(O)NR4R5,
“where the C1-Cg-alkyl substituent may be substituted at least once
by C1-Cg-alkoxy, fluorine, chlorine, trifluoromethyl, trifluoromethoxy,
aryl, heteroaryl, heterycyclyl or OH, |
and the aryl', heteroaryl and heterocyclyl substituents may be



10 heterocyclyl 5 to 10-nenbered nonaromati ¢ nmono- or

. bicyclic heterocycle which conprises one or nore
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het eroatons selected fromN, : 0 and S; R4 and R5.

i ndependent|y of one another selected fromthe 8rou
1BVOaH641426$80f :  hydr ogen; unsubstltut edCdrERZ00HaP697
monosubstituted Cl1-Cl10-al kyl 43 C2- C6-al kenyl, phenyl,

i ndanyl , heteroc clyl and ete ryl e .
et R BN 6T AR S —
of . 2@hlbhﬁéyﬂnﬂubﬁirﬁé ng Yrﬁﬂuo'f’cﬂh@ﬂ"@&%ggirDH - O phenyl,
fluorlne -CN, -C(ON C(O (C1- aIkyI)
-C(O) - phenyl, -N(Cl-C3-al kyl)2, -NH(Cl-C3- al kyI)

- B2, 5I‘Nb+1aherrrhmr@fdi ardvhbii @onbebebicgaclg] , Cl- C6- al kyl ,
Ci- |l C3-al koxy .and hydroxy, J 25 and the phenyl,

het erocycl yl and het eroar fragments of these
shetrearyent 8 ﬁ®a90rrnetrltwre%@r@matl@a”gonmmém@mlipt betesocycle
by fluori newhlc‘Plh Shbhses Bﬁé"ﬁrqﬁoreﬁ'(:?tero%ﬁls SéEEt%d from N,
-NC2, -CN, enc}/ pyridinyl, al kyl")

- OOOH, hydr 8i-C3-al kyl, Cl-C3-al koxy, SO2NH2,

- SO2NH( C1- C3- al kyl ), -SOZN(Cl C3- al kyI)2 -C(O NH2, 30

%’%@‘5&@&%3 k%ehqqp% Ozaﬂéipaa &mgpé ?) bigyclic heterocycle

- N( C1- C3- al Which2¢oroprises anel oRBnOmEr hebo@ohsrsaled;tbdtﬂmn N,
ni trogen atgmdpgwhi ch they are bonded unsubstituted
or at | east m)nosUbstltut ed heterocyclyl, where the
substituents are selected fromthe group consi sting

0R4 %ﬁdpR@]MhdeM‘ﬁnﬂ Mf ot tAHAYC | S8lect@K Ofrom the group

| uori ne (CL-C3- alkyl), -C(O) -pheny
and hy?%%j aF?TJd t he phenyl het er ocycl yl and
het er oaygtogenagmsabstitofedt be st [aABt 20660 ARER e C1- C1o—alkyl,
PCT/ ER, 7 S; t
| east érgg%s %gﬁﬁt B?én !b’ygéﬁ%bﬁ&%‘é&w 65‘88? 'ﬁ'ﬁ‘f}ﬁ and

the physiologically tolerated salts thereof; 5 with

the pwwér%qhte@gsﬁueh& A% selddiad hidk uf %{%ng/)%@‘gbé'nn

Ar is nof pyr opyrazi nyl or nhapht

NH or  iNeoyt dinteraapyl) het@fO%(bebrrﬁbeth WoTiie, o@hhrﬁ(qJ)NHz,

as cl ao(f@y(mncglaﬁtkyn,l,-ow) “hesY, t (C1-Cs-alkyl)p, -NH(C1-Ca-
alkyl), -NH», -NH-heteroaryl, -NH-C(O)-heteroaryl, C4-Cg-alkyl, C1-
Ca-alkoxy and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these

substituents may in turn be at least monosubstituted by fluorine,

chlorine, bromine, oxo, -CF3, -OCF3, -NO2, -CN, phenyl, pyridinyl,

~ -NHC(O)(C1-Csz-alkyl), -COOH, hydroxy, C4-Cz-alkyl, C1-Cz-alkoxy,

-SO2NH»2, -SOoNH(C1-Ca-alkyl), -SOQN(C']—Cs—aIkyI)z,' -C(O)NH2,

-C(O)NH(C1-Ca-alkyl), -C(O)N(C4-Cz-alkyl)2, -SO2(C1-Cgz-alkyl),
-NH2, -NH(C1-Cg-alkyl) or -N(C1-Cz-alkyl)2; or _

R4 and R5 form together with the nitrogen atom to which they are bonded

7 unsubstituted or at least monosubstituted heterocyclyl,

where the substituents are selected from the group consisting of:
- phenyl, heteroaryl, heterocyclyl, oxo, fluerine, chlorine, -C(O)(C1-C3-
alkyl), -C(O)-phenyl and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these



10 nmeanings are: X 0, NH or N(Cl-C3-al kyl ); R1

- fluorine, -OCF3 or Cl-C4-al kyl; 15 R2 hydrogen,
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fluorine, -OCF3 or Cl-C4-al kyl; R3 fluorine, -OCF3 or
Cl-C4-al kyl; 20 Ar unsubstituted or nonosubstituted

- pREDP006/042668r oaryl , where the substi tREhiEP2AI5/010697

sel ect ed from the group consjgting of: fluorine,

chl orine, - -OCF3, -CN, -C(O (C1-C3-al kyl), NH2,.

- NHC( @q@jﬁ@tam@y )n tqud;a%)ay qu-;;tdnoms@gngqt by fluorine or
Cl- C3- ghkoxuikyl; - NH(C1- C3- al kyl' ), -N(Cl-C3-al kyl) 2,

- -S02(C1-C3- al yI), het erocycl yl, 25 heteroaryl, aryl,

-0-aryl, -0-heteroaryl, -CH2-NR4R5, -S02-NR4R5, and

- SR iolobietlly tdlerateldt §RAtsadhleydofsubsti tuent. may be

at | east nonosubstituted by Cl1-C3-al koxy, fluorine,

chlorine, trifluoronethyl, trifluoronethoxy, aryl,

heitker ibar provisettbab dyrc fsy Inobr trigeinyB ®rankrontanyir and Ar is not
{ at

LRI coPREDRAVE) MheR NN LU,

fluorine, chlorine, trifluoronethyl, trifluoronethoxy

og. OH ARGrAYSLIROeN tRe férinda- b WI3imeaBinRBiai BehewhRdl the

fromthe group consisting of; hydrogen; unsubsti t ut ed

dPeQFmQPé§§t nonosubstituted Cl-C6-al kyl,

cyclohexenyl i ndanyl, phenyl,

rrol pyrazolyl furanyl and
%?(per |da| ”3\%},%36%{%’»2638 PCT/ EP2005/ 010697 45
wher e the substltuents are selected fromthe group

115| sﬂ%d?ﬁeotocp%lol,l@)qL@gﬂa;kﬁN -C(O NH2, -0-phenyl,

enyl - al kyl, Cl1-C3-al koxy,
hydr oxy, unsubstituted or at |east nonosubstituted
Rz ny | hydpygérliftighine! JOGRY br CRYCi-aligi;ny! , i midazolyl, 5
furanyl, indolyl, benzim dazol yI pyr azoI yl,
nnrphollnyl pyrrolldlnyl benzodloxolyl,
rR:ﬁ)eriﬂﬂjomiylb, -@@Fg@hﬂﬁr—@mﬂqﬁlyl , triazolyl, thiazolyl,
t hi azol i di nyl, isoxazolyl and di hydroi soxazolyl, whose
substituents are in turn selected fromthe group
dumsi strisnpstitited loognonesubshituied ahenybxo, hatb®arylOgt@re the
N2, plaeilentPyie Sidwtbe roN§HEYTUP conSidthly of
fluorine, chlorine, -CF3, -OCF3, -CN, -C{O)(C1-C3z-alkyl}, NH2,
-NHC(O)(C4-Csz-alkyt), hydroxy, oxo, C4-Cz-alkyl, Cq-Cgz-alkoxy,
-NH(C+-C3z-alkyl), -N(C1-Cz-alkyl)2, -SO2(C1-Cz-alkyl), heterocyclyl,
heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2-NR4R5, -S02-NR4R5,
and —C(O)NR4RS5,
where the C4-Cz-alkyl substituent may be at least monosubstituted
by C4-Cs-alkoxy, fluorine, chlorine, tnﬂuoromethyl trlﬂuoromethoxy,
“aryl, heteroaryl, heterocyclyl or OH,
‘and the aryl, heteroaryl and heterocyclyl substituents may be at least
- monosubstituted by Cq-Cgz-alkyl, C¢-Cs-alkoxy, fluorine, chlorine,
trifluoromethyl, trifiuoromethoxy or OH;
R4 hydrogen or C1-Caz-alkyl;

- R5 is selected from the group consisting of; hydrogen; unsubstituted or at

least monosubstituted C1-Cg-alkyl, cyclohexenyl, indanyl, phenyi,
pyrrolidinyl, .pyrrolyl, pyrazolyl, furanyl and piperidinyl,
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10 hydroxy, Cl-C3-al kyl, C1-C3-al koxy, -SO2NH2,

-C(ONH2 and -N(CH3)2; or R4 and R5 formtogether

“with the nitrogen atomto which they are bonded a

radi cal selected fromthe group consistin
uMEDRO06I0426880r at 15 | east nonosubst |?8?éﬁ)‘°2005/010697
pi peridinyl, pyrrolidinyl, mpgpholinyl and

pi perazi nyl, where, the substi t uents are selected fr

t he grwngrq;y‘p%,sgpﬁ’ql{aeg’qe are ﬁgl@ptqqie rom the group cons;s? ing of:
- (O (florfed, aCKy HE(O P9y, -Clpk@nyal 3(0)- mmypo(CHg)z, C4-Ca-

unsubst | t ut e east nosubst i t.ut
s st “CoXahiarhor MEDPRh SEhbusSeR TR At o fgast
pyrr ol nﬂnoyhbstmdepbawl ipyrielimyk thwera_/ll pytummdmsﬂl tmid amoiyl,

or Cl- %ﬂdo&ﬁl é{anﬁpﬁ %cu(i '&g hd?fﬁ‘?& MW pyrfidiny,

hetero i en
i mi daszybenZdeanl,, plpﬁzddlnyl,,tetr‘ebmdropym{wm tyiazolyl, thiazolyl,

pyrazoﬂh}’eﬁoh&m?r qgﬁkfﬂi IPX8hd  din drb%%%i’c}yl | WdRZ Qupktituents

i soxazol rro ra2| ny oxazo
pyri da%"en‘jﬂl i gales fad ff9m thesewpnmrawlng ol pierineapprine,

3- ozosdx&?Ofﬁ‘%/CtDGF% Nb)%nszelggatr%yndlr%lw NHM@D@HQQG}FQ'OH
or e enzo- i az
o oY, AR 9 G bRl SN LB BINEL 'and

't et r alN{Cotay s amyl th| azoI [ d| nyl, di hydroi soxazol yl,

pi perazinyl or tetrahydrofuranyl 35 and the
physiologically tolerated salts thereof. 3. A conpound
dR4 teind Ripfara twgethes véthaihesdirbger bttnarto whiady they 2re banded a

whi ch Pé@c%@%@‘%ﬁﬁ?%%n? e %@995#%’5%99@ oﬂ%nédb%tttuted or at

neani ngs are: N(C1= C3
C1- C3-IgARly | mopgsubpiiuigdn piparsling.- @yngg!lpjmyl merpaplinyl  and
unsubsﬁ,pér&gtz gl,0r nonosubstit uted phenyl i ndol ylI ,

t hi

benzolh 8% sHER%! oo AT et DS bagistin ot

pyri dlfhwr:neqU| RE(OYY1-Coalky])3- dlthgcdr oi Gadlarblkyl,  hydroxy,
unsubstituted or at least monosubstituted phenyl, imidazolyl,
pyridinyl, pyrimidinyl, piperidinyl and pyrrolidinyl, whose substituents
are in turn fluorine or C1-Cz-alkyl;

aryl - phenyl, indanyl or naphthyl;

heteroaryl  pyridinyl, thienyl, pyrimidinyl, imidazolyl, furanyl, indolyl,
benzimidazolyl, pyrazolyl, 1,3-benzodioxolyl, triazolyl,
thiazolyl, isoxazolyl, pyrrolyl, pyrazinyl, oxazolyl, pyridazinyl,
quinolinyl, isoquinolinyl, benzofuranyl, 3-oxo-1,3-dihydroiso-
benzofuranyl, 2,3-dihydroindolyl or 4,5,6,7-tetrahydrobenzo-
thiazolyl;

heterocyclyl morpholinyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl,
thiazolidinyl, dihydroisoxazolyl, piperaziny! or
tetrahydrofuranyl;

and the physiologically tolerated salts thereof.

3. - A compound of the formula | as claimed in claim 1 and/or 2, in wh'ich '



where the substituents are selected fromthe group-

© consisting of: 15 fluorine, chlorine, -CF3, -OCF3,
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-CN, -C(O(C1l-C3-al kyl), NH2, NHC(O) (C1l-C3-alkyl),

hydr oxy, oxo, Cl-C3-al kyl, Cl-C3-al koxy

NM(@2008/042688) , - N( C1- C3- al kyl ) 2, -soz(mT@D%ﬂl(I@/Dj%W
heteroaryl, phenyl, -0-phenyg, -0-heteroaryl,

- CH2- NR4R5, - S02- NR4R5 and -C(O) NR4R5, 20 where the

Cﬁ'letfﬂﬁém@@ﬁ 2@bst i t uent may be at | east
rmnosubstltut ed by Cl1- C3-al koxy, fluorine, chlorine,

iflu ne I uoronethoxy, phenyl , heteroaryl
5( Rjiiﬁ?f [t%k)é B;I%" EHW ‘and heteroaryl substituents may
be at |east nonosubstituted by Cl-C3-al kyl,

C3- al Iuorlne chlorine, 25 trifluoronethyl,
tCEaﬁfI ug lt?n%ﬁl%ky or OH R4 hydrogen R5 is selected

fromthe group consisting of 30 hydrogen;

URSUDSE 4 rﬂgﬁg.or nonosubstituted Cl-C6-al kyl,

cycloh ., indanyl, phenyl, pyrrolidinyl, pyrrolyl,
pyrazolyl, furanyl and piperidinyl, where the
SRBst|CWQn;§mgre selected fromthe group consisting

of: fluorine, -CN, -C(ONH2, -0-phenyl, -C(O) -phenyl,
-N(CH3) 2, C1-C3- 35 al kyl, Cl- C3- alkoxy, hydr oxy,

UABR ubsthmgultstithted at1heae$umnmﬂsdbphbnwtaddeEnbbnzoﬂwanw

ridi I | I

oty PR B o S

pyrrol lsdﬂwgmhnyl,lpsammz@an@lmi yar 2 pidgeidraindolyl,

tzggg?g%géé%gt}‘lp tltuteh'tsaé@ Ylectbd raPIng %ro\@Q consisting of:

" sox s biaf1ea AOH Ry drich sORAZ0TGN: “GROLa-CarRT Nires

?:r 5(); :rLrI:IH{BqOﬁ%Ig@g-amyIf)x dmdtrdw gogup @p@kakylngcwcg -alkoxy,

Wd d| (CC %—I@{@O—@Ré ﬁwt)ﬁﬁ@?&c% %g{/]@l %\? eroaryl,

Sﬁd“%s‘”““”"y'o”pﬁ?ﬁ‘é‘?z"- heECKOZ N BN aRam:
Wi i i

t hey aldéaglgﬁé%%e an unsubsti tuted o? at | east

nmonos Reret Tbee@1-@a=alﬁyh glibsfituerddnaybe atvirastemopesubstituted

b t t {
R R A e e L
i ndanwhenyl heteroaryl or OH

and the phenyl and heteroaryl substituents may be at least
- monosubstituted by C1-Cz-alkyl, C1-C3z-alkoxy, fluorine, chlorine,
trifluoromethyl, trifftuoromethoxy or OH;

R4  hydrogen

R5 is selected from the group consisting of _
hydrogen;  unsubstituted or monosubstituted C1-Cg-alkyl,
cyclohexenyl, indanyl, phenyl, pyrrolidinyl, pyrrolyl, pyrazolyl furanyl

- and piperidinyl,
where the substituents are selected from the group consisting of:
fluorine, -CN, -C(O)NH2, -O-phenyl, -C(O)-phenyl, -N(CH3)2, C1-C3-
-alkyl, C4-Caz-alkoxy, hydroxy, unsubstituted or at least
monosubstituted. phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyl,
furanyl, indolyl, benzimidazoly, pyrazolyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxolyl, piperidinyl, tetrahydropyranyl, triazolyl, thiazolyl,
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heteroaryl pyridinyl, quinolinyl, indolyl,

. benzofuranyl, thienyl, pyrimdinyl, 15 im dazolyl,

furanyl, benzim dazolyl, pyrazolyl, thiazolyl,
|squ|noI|nyI pyrrolyl or 2, 3- dlhydr0|ndo yl; and t he
PWR 200612688y t ol erated salts ther eof .PGO/EP2005/010697
conmpound of the for mJI al aygelained in-one or more of
claims | to whi ch t he neani ngs are:

N et hipazoligisyi ISEARAY 7S [ YUgERRaZ et NR9SA Subsiuents
Ar UnS&'r*éthl fur edlctedBas tHes hidupt e6hddktiigy bf: ﬂu@ﬁﬂéybh!onne

o 2. B ripor iy TRE0 Wery LT AEORLD oo

sel ectlegdirbxpm(théggalbylp Co+Gi-alkkorg ofSOoNKN, -C(O)NH2 and

-C(O) ( | kyl), -NHC(O) (Cl-C3-al kyl), oxo,
Cl- C3- g(%ﬁ%)f‘ %5 Cl- C3- al koxy, -SQ2(Ci-C3-alkyl),
het eroaryl, -0-heteroaryl, -CH2- NR4AR5, -S02-NR4ARS5,

aRA (R I}B' ?ﬂgé\ﬂ@{)ﬁnth riﬁe %r@}rﬁém WP% HesHreBBNded

be nonosubsti

2006/ mmub%@msammmongsmwﬁd PeTidiag yradical,
subst i yh&rt tHERY b&itBMEeSafassélbuleadirby Bk @&Jlﬁi Kﬁhmstn@ of:
i

hydr o Ct-C3-alkyl) or pyridinyl; R4
and gé? &snﬁﬁ[?){lg%[i{-,@ﬁfaj(){h the nitrogen atomto which
they are bonded a pyrrolidinyl radical; 10 heteroaryl
pvridi gyl W Lyl, or pyrimdinyl; 3 and the -
p%&'si ﬁe&ykéwggﬁglrer ated salts thereof. 5. A conpound
of the formula | as clainmed in one or nore of clains 1
iSelgebrfl fqarReidie i1ag Pb‘éﬂ Shhm9tHdnyl, pyrimidinyl
%’%%Fba yl - Iﬁﬁi/ (ﬁ r§/?_| 9 g P/rxlﬂt Iypyaﬂjlr] Y
)benzomtrﬂff'%daZO'ys furanyi ben2|m|dazoly pyrazoly azolyl

3- (5-ethyl -@oqmﬁdsmw Gyerotyl br 6; Iﬂdhwdrcﬁﬁdcblyldl n-3-yl am no

) benzam de;
5- (3-acetyl phenyl am no) - 3- et hyl - 6- et hyl -

HmalythiedihyslagieallyZ0lerated salts thereof.
N-[ 3- (5- et hyl - 2- net hyl - 6- oxo- 1, 6-di hydr opyri di n- 3-yl am

i no) phenyl ] acet- am de;
A compound of the formula I as claimed in one or more of claims 1

to 3, in which the meanings are:
X NH or N-methyl:

R1  ethyl;

R2  hydrogen;

R3  methyl:

Ar  unsubstituted or monosubstituted phenyl, indanyl, 5,6,7,8-{etra-
hydronaphthyl, pyridinyl, quinolinyl, or 2,3-dihydroindolyl, |
where the substituents are selected from the group consisting of:
-CN, -C(O)(C1-Cgz-alkyl), -NHC(O)(C1-C3z-alkyl), oxo, C4-Cz-alkyl,
C1-Ca-alkoxy, -SOs(C1-Csz-alkyl), heteroaryl, -O- heteroaryl ~CHo-
NR4RS5, -S02-NR4R5, and -C(O)NR4RS5,
where the C1-Csz-alkyl substituent may be monosubstituted by
heteroaryl or OH



3-et hyl - 6- rrethyl -5-(qui nol i n-3-yl am no) 1

- Hpyridin-2-one; 4-(5-ethyl-2-nethyl-6-o0xo-1,6-d
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i hydr opyri di n- 3-yl am no) benzenesul fon- ani de; 25

3-et hyl - 6- et hyl - 5-[ 4- (pyridi n- 3-yl oxy) phenyl am no] -1
H\RY 2006/0426868¢€; PCT/EP2005/010697
3-et hyl - 5- (4 i m dazol -1-ylp nglyI am no) - 6- net hyl -

H pyridin-2-one; 5-(1-acet 2, 3-di hydro-1

e s betoeat SusTbicat Ay B manesHbatiFesL Y GirEpalkyt
one; 4-(5-ethyl-2-nethyl-6-oxo-1,6-d

i hydropyri di n-3-yl am no) - N- pyri d| n-2-yl- 30
bBfzenR¥dIPEBRani de;

3- et hyl - 6- et hyl - 5- (5- ox0- 5, 6, 7, 8-t et r ahydr onapht hal en

I\‘-%F%l ?@%ﬁé@ﬁ@"@%&% é‘r ﬁxrg(ﬂ%% di hydropyri di n-3-yl am

~ino)pyridin-3-yl]- acetanide; 35

SR A BIRY lforfn %Wér PR r]ltrgggﬁ DYt 98 WHich fﬂe§ P %%BQd a

) ni cot’i Noni
3- et hywyrﬁﬁlmthdlﬁﬂ(l oxoi ndan- 5-yl ani no) - 1
H pyri di n- 2- one
| - h 4- -1
Eh%t?#quﬁ gﬁ}; y! imlggzrollﬁlgr pyr}/m%my?o
3-et hyl - 6- methyl 5- (pyrldln 2-ylamno)-1
H: In di,n-2-0ne 6 /EP2005/ 010697 49
B e R R T Sl ey -

H-pyr| di n- 2- one;
i, n}ﬂéﬂ“u%ﬂyéfatﬁb”f@mg’laqté’s\’ traffnd®ih¥he bor more of claims 1

:¢0é¥ sslectedfeam jne grquReansiIsting-afi ani no) - 1
H pyri di n- 2- one;

%—%E{f{y_[—éi 3_ - hox PRES I(“?ya/r)opyrléna tf:‘hgt/lamlno)benzonltrlle

' &—(EeﬁM}QLmé’ehyEﬁlfmdo-ﬁ,6€zi1bydroﬁymtll|h-38dylarrymm)ﬂ>|enzamdeoxy) b

PR Bviagming) 3 SN HRYIITH:EM8 ani no) - 1
HN-D3+(5-@thyl-2-med)yl-6- oxo 1,6- dlhydropyndm-3-ylam|no henyl]acet-
%rﬁ’t{@y' 5- (3- hydr oxynet hyl phenyl am no) - 6- net hyl -

di n-2- 0
F @%ﬁy’yﬁ'rgeml-ﬁﬁﬂwaﬁlé@ﬁrsrlawoah%w%mr%pn@» met hy! -

- BLethiH-R-rae®E6-0x0-1,6-dihydropyridin-3-ylamino benzenesulfon-
g?h;ﬁ' 6- ne?ﬁ)e 5- [ 3-( 2- %et%))’/ pyr|¥n di n) -yl) phenyl am

4 Hpyridin-2- 10 one; |
fﬂ-eltf‘iyyﬁ-rﬁehmm-ﬁ-)[#-(ﬁyr(cﬁn-ﬁwionlr)phemv!én*uﬂo*]ﬁtm}oypmergﬁbam no

) -
e PR ey ey SRR ARG 1
Hraq:etylzz 6n@hydro 1H -indol 6—ylam|no) ethyl -6-methyl-1H- pyndln—2—
n thyI 6- net hyl - 5- (et hyl phenyl am no) - 1
{g i di n-2-one; and the phyS| ol. og:‘cal Ly tol erated
alrathyh2maethyl-6-pxog! . 6-liyshp yigpina)ipyridingZ-yk
BeABREsIHONARAJET nore of cl a| ms 1
3-ethyl-6-methyl-5-(5-ox0-5,6,7 ,8-tetrahydronaphthalen-2-ylamino)-1H-
pyridin-2-one; :
N-[6-(5-ethyl-2-methyi-6-ox0-1,6-dihydropyridin-3-ylamino)pyridin-3-yl}-
acetamide;
6-(5-ethyl-2-methyl-6-ox0-1 6-d[hydropyr|din -3- ylamlno)nlcot!nonltrlle
3-ethyl-6-methyl-5-(1-oxoindan-3-ylamino)-1H-pyridin-2-one;

3-ethyl-6-methyl-5-(pyridin-4-ylamino)-1H-pyridin-2-one;

“3-ethyl-6-methyl-5-(pyridin-2-ylamino)-1H-pyridin-2-one,



to 5 and/or its physiologically tolerated salts for

use as pharmaceutical. 7. A conpound of the formula I
200 R VHH R2 R3 X%Ar (I) in which the neanings
are: 25 Rl and R3 independently of one anot her
f W(@12006/0426880oxy, - OCF3, C2-C3-al kenyl BETEIRZOOHPKYFO7
which is optionally substitmied by chlorine, nethoxy

or one, two or three fluorine atons; 30 R2 hydrogen,

fﬁﬁgﬁq&&lpmwyﬁo) Sceipyl-6pettylt- ArRydin-g1onei- ca- al kyl
W6 (20RehMRER % Epawﬁﬁﬂﬂ@mm HEpQ/rrde 2lonies

%@?‘% myﬂﬂaéb?{%' A el -G Zangy o o

NB @thy3E- (8- mtboxyp&emmp&mhyltmwndm zmne,east
e

o$~et?nylrﬁomaﬂ@ﬂ -&ef- matmwmmﬁthélphewgmm@d%pynﬂm -one;

%thyl @@ﬁ%@heﬂh}%ényl%o)-ﬁwﬁg&@—@ iy htimblore: .

ro 0X0
o et e SR ANy SR N e By S pVesinA-RYF) |
hgtegh B Eysleythyi-Skst @ o thyllpyrinidin-44Opaenylamino]-1H-pyridin-2-
-0-heteroaryl, -CH2-NRARS5, -S02NRAR5, and - C(O) NRARS,
e the Cl-Cs-al kyl substituent may be substituted
a3-ethas metiyd-5-Byp ol O -atwoeihyl shanytamiee -cHi-eyridie-2-one;

J L:ﬁe It fgﬁ)}ﬂog{— nat Wdroxi thgl ngfﬁqgeﬂﬁl ?Hy%)frldma -one;
ﬂaﬂr@ Gﬁ%@tBV'@8§BY|?WIQQDb§H1RYGéwr% OREY be
Smthet My@bl@gzcbﬂaﬁﬂer@mﬁséﬂﬂs thérddi:- al kyl ,

Cl- C6- al kKoxy, fluorine, chlorine, trlfluoronethyl
trifluoronmethoxy or OH, 20 aryl 5 to 10-nenbered’
aB.omat A compuamndoof thiedpahelta | as claimed in one or more of claims 1

to 5 and/or its physiologically tolerated salts for use as pharmaceuﬁcal.
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7. A compound of the formula |
20

(0

in which the meanings are:

25 R1 and R3 independently of one another
| fluorine, methoxy, -OCF3, Co-Cz-alkenyl or C4-Cs-alkyl which is
optionally substituted by chlorine, methoxy or one, two or three
fluorine atoms;

30 R2 hydrogen, fluorine, methoxy, -OCF3, C2-Cgz-alkenyl or C1-C4fallkyl



- heteroaryl 5 to 10-nmenbered aromati c nono- or bicyclic
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het erocycl e which conprises one or nore heteroatons
selected fromN, Oand S; 25 heterocyclyl 5 to

-10- menber ed nonaromati ¢ nono- or bicyclic heterocycle

Wi Q120068#2688s one or nore het er oat ons BET&20T0HRRO7
N, 0 and S; 30 R4 and RS inggpendently of one another
selected fromthe group .consisting, of: h%f]drogen;
unsubsWhidlt sqoRtonally |seiRstituiRcth ¥ BYPIiNg, rBgihoxy or one, two or
Cl- C10thpb& YiLiorin€atddhs;al kenyl , phenyl, indanyl,

het erocyclyl and heteroaryl, 35 where the substituents
are selected fromthe group consisting of: phenyl,

h&t er o@x, (o, NHhet B{Goyuz-glkyl);- 0- phenyl, fluorine, -CN,
QNS SRR ). 49

- -C3-al , - -C3- a , - :

- AF- heummti%ted onHatdeayt ni@nesulasytitut,edcar-yb@r fekgrparyGl where
WO 200%%&%%&@@ ér‘%%?@&é@#&ﬁﬁ?he Poup%r%'iéfmgxbfand

hyd , , , het /1 d h I

{1 agretiaih HELE, BRI, b SO (O s cCRPNC1-Ce-
lbreas't QIRQQ,SN‘H‘QLi-NH(@(%U;-Uatmkyimehyd@xyﬁ,hbm,i Ge-Cg-alkyl, C1-
oyt i ek N ES Tk TYC =Rl Uy G G2y 1-Co-alkyl)
Cé OZCI3\| H I?étlepdcyc@l,[( KSteaddrolxyaryl, Smcngl I(O-lh)eéeroa&!,os(?\lHl_é—N R4R5,
- SN2 L0 - Lo-al Ky v :

(O NH(SQ}Z@‘-@H%'}'% TC-@E@% 1-C3-al kyl ) 2,

- SO2( Grh@®- tiek§h YGe-alkHy bstilireimag bel substituded at [Qast once
- N(C1- LK Y alkn Oﬂu&mﬁ?%ﬁhﬁﬂ@&ﬁriﬁ%@@gﬁ} fRlioMr&thoxy,

the nitroden“atomto are
unsubsaryt, eéeroeryl,heteryayelylnr@slubst i t ut ed

e it SHICTRIBEACHNG PRE Y CosREs oo
het er o%ﬂjglﬁfciﬁ‘?g&toyqui RsiGen®y BhrGealk 8@%-?@&@3ﬂuorine,
al kyl ) ghlofHetrilie ottt drifiyciopiathodkporOH;t he phenyl,

‘heterocyclyl and heteroaryl fragments of the

substituents may in turn be at | east nonosubstituted
baryff | Ubta he-nemb&kd@oriatizImormdirdricyde,

physi ol ogically tolerated salts for inhibiting

pol y( ADP-r i bose% 20 pol ynmerase (PARP). )

heteroaryl 5 to 10-membered aromatic mono- or bicyclic heterocycle

which comprises one or more hetercatoms selected from N,
Oand S;

heterocyclyt 5 to 10-membered nonaromatic mono- or bicyclic heterocycle
which comprises one or more heteroatoms selected from N,
O and S;

R4 and R5 independently of one ahother selected from the grou'p

consisting of:
hydrogen; unsubstituted or at least monosubstituted C4-C1g-alkyl,

Co-Cg-alkenyl, phenyl, indanyl, heterocyclyl and heteroaryl,

where the substituents are selected from the group consisting of:

phenyl, heteroaryl, heterocyclyl, -O-phenyl, fluoring, -CN, -C(O)NH2,
-C(O)}C1-Cz-alkyl), -C(O)-phenyl, -N(C1-Cz-alkyl)e, -NH(C1-Cgz-
alkyl), -NHz, -NH-heteroaryl, -NH-C(O)-heteroaryl, C1-Cg-alkyl, C1-
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8. A conmpound of the formula | as clainmed in one or
nore of clains 1 to 5 and 7 and/or its

physi ol ogically tolerated salts for use in
pharmaceuticals for the treatnment of a di sease
sSW@ANe8/042638t he group 25 consi sting of PCTTER2@05/010697
damage resulting fromcell d ge or cell death ow ng
to necrosis or apoptosis, neuronally nediated tissue
danageCGra”@@)Qfoﬁ"dghidfoxberebraI i schermi a, head traums, -
stroke, reperfusion damage, neurol ogical disturbances

and neurodegenerat i ve disorders, vascul ar .stroke
car di 0884 cieaph @Pﬂorr@é@@cyﬁyb@ﬁfjdf‘ﬁter@@fybli‘@g”@f‘ts of these

ny cocas@hstituérits NABY dn B6h P er ileBstt monablissitited by fluorine,
e T blnb A 58 N OB A iy
degeneNHCHD)(C1eC4-alkiyt)) sCOé)HI emaboker@®sCyraliedn CarCs-alkoxy,
subsequane Fep PUAE s ISR cSOARG: LuIMA3. “CONH:,
di abet +Cé(O)ert66ant3 -alkyQi seﬁ(}@hl‘é(CﬁGs@lkyl‘)lze uS& A€ 1-C3-alkyl),
conpou ifp one or nore
rrpcI Z\lﬂﬁ% [\”-{( Ségémy %rnglf% F?%pﬁ)?y ol ogically
tB#@rb:t BE fornttegetber wits thﬁah’mgm afan ¢&@ V\éhl(m:ﬂlQYa@f@rﬁonded
o e o the broup
consi swﬁ 58 subsy gt ISRIRRRICT Had o by R sisting o
darragepminytehétedmaylhhmmtg/ctyg (Ii)&l’;IfIQGHIS% ocrhlmrtqad t-G$0¥C1-Ca~
neur on ti amage or di sorders,
cer ebr%}( ‘?/ ﬁ@#ﬁe“)ﬁ'é&&’sﬁﬁa stroke, reperf usi on
danmagegnaetheolpbgnyglal helhesmcycbdmaed ha’@roaryi fragments of the
neur odgaed ég%s)g PR rtféeéﬁlea‘é?%?ﬂ&rup%ﬁﬁj%@ by fluorine or

car di ovascu ders ocardi a ar ct
rrycoca@ﬂh%'ai‘%chem a, experinental allergic
encephal onyelitis (EAE) mul tiple sclerosis (M),

AR5 BUBIOSISEK, IRTEIR] (At | BRBUICEASYy (DP-ribose)

QuigREragde@ARPati ve  di sorders of the skel etal

nmuscl es with subsequent replicative senescence, 10

di abetes and di abetic nyocardi al disorders. } 10. The
e asA cohatpoeiddiof thedomm@a lvdeeclaimed reode seaverd of claims 1

StS' %Ctﬁlqdfri’orgncf/&e %ogﬁ%aé’lﬁﬁlc%ilg gal&fate&e%ﬁﬁé akor use in

hema, reper
m%w@@eutlcm@d@am érleatmea? of iofliseaye celented frayp Hbgi group

Hhsishing 'o?oﬂ"s%me%e{rﬁé%é P&Lﬂtﬁ]d“ﬁéﬂ‘ntceﬂlﬁﬂﬁéye ol &ell J@@th%ﬁmg

as claiimed in claim

V\,H re | sease
19 S AFIBIOT BRCRIASHS: SeuroRg lhoms a&répﬁ%u?eaﬁm@gﬁ or disorders,
eeigioel idchentanivsad tragma) stiokec tepegfusipudamadeaheurological

disturbances and neurodegenerative disorders, vascular stroke,
cardiovascular disorders, myocardial infarction, mycocardial ischemia,
experimental allergic encephalomyelitis (EAE), multiple sclerosis (MS),
ischemia related to heart surgery, ag'e-related macular degeneration,
arthritis, arterosclerosis, cancer, degenerative disorders of the skeletal
muscles with subsequent replicative senescence, diabetes and diabetic
myocardial disorders.

9. The use of compounds of the formula | as claimed in one or more of
claims 1 to 5 and 7 and/or their physiologically tolerated. salts for the
manufacture of a medicament for the treatment of a disease which is
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| east one conpound or of a physiologically tolerated

salt thereof as claimed in one or nore of claims | to

5 and a physiologically tolerated carrier.
WO 2006/042638 PCT/EP2005/010697
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selected from the grbup consisting of: tissue damage resulting from cell
damage or cell death owing to necrosis or apoptosis, neurcnally mediated
tissue damage or disorders, cerebral ischemia, head trauma, stroke,
reperfusion damage, neurological disturbances and neurodegenerative
disorders, vascular stroke, cardiovascular disorders, myocardial infarction,
mycocardial ischemia, experimental allergic encephalomyelitis (EAE),
multiple sclerosis (MS), ischemia related to heart surgery, age-related
macular degeneration, arthritis, arterosclerosis, cancer, degenerative
disorders of the skeletal muscies with subsequent replicative senescence,
diabetes and diabetic myocardial disorders. |

10.  The use as claimed in claim 9, wherein the disease is selected from
the group consisting of: cerebral ischemia, reperfusion damage,
cardiovascular disorders, myocardial infarction, myocardial ischemia and
ischemia related to heart surgery.

11. The use as claimed in claim 9 or 10, wherein the disease is
myocardial infarction.

12. A pharmaceutical composition comprising an effective amount of at
least one compound or of a physiologically tolerated salt thereof as claimed
in one or more of claims 1 to 5 and a physiologically tolerated carrier.



