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5-ARYLAMINO-IH-PYIDINE-2-ONE DERIVATIVES AND RELATED
CODRPOUMOAZSPOLY (ADP-RIBOSE) POLYMERASIE [fEAT2OP5/010697
INHIBITORS IN THE TREATMENT OF TISSUE DAMAGE OR DISEASE
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to eléﬁa%g%ai%%ﬁggéf, met %@ggrﬁwiﬁeétparaﬂon of these compounds

and their use as medicaments. These compounds are inhibitors of .
pEyIREHoR ) il rdeaviRNER) mBtitpdendBirie preparation and their
5/@{%?%5 -4lhase) polymerase [poly(ADP-ribose) polymerase,

P , which Is also known as poly(ADP-ribose) synthetase 20 (PARS),

is a chromatin-bound nuclear enzyme of eukaryotic cells, of which
appreximendigrorel 2 itoksrnreuats it opeerldemBUBARP s,
according to the most recent research results, involved in the

pathogenesis of various disorders, and thus inhibition of PARP enzyme
activity may have beneficial effectst®dn the course of disorders in

preclinical animal models 2g(Cristing Cosi, Expert Opin. Ther. Patents,
2002, 12, 1047-1071 and L. Virag andiNi Szabo, Pharmacol. Rev., 2002,
54, 1-54). Poly(ADP-ribose) polyE occurs in all eukaryotic

organisms with the excepti . ahgts part of the genome
surveillance network to protect the genetic information from genotoxic
influences. DNA damage induces t ‘eﬂymatic 30 _a@iivity of
poly(ADP-ribose) polymerase, leading under physiological conditions to
repair of the errors recognized by the enzyme in the DNA.

where the definitions of the substituents R1, R2, R3, Ar and X are stated in
the following text, and to the physiologicaily tolerated salts thereof, method
for the preparation of these compounds and their 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 celis, 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, leading under physioclogical
conditions fo 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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| However, in pathological situations, poly(ADP-ribose) polymerase may be

WO 2006/042638 PCT/EP2005/010697 2 strongly activated by
frab PhdRB/B4ZES8 species - as is the case in |schem|§’(ﬁﬂﬁ)?@05/010697

reperfusion or in mflammatory processes - resulting in consumption by
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likeepatagbehs4n theyinfarcted heart, brings about 30 losses of function of
the organ through death of cells also appears in stroke at the start of the

chain of events which leads to |osses or comﬁlete failure
It has specifically been possible to show that PARP inhibitors bring about

morphological and functional improvements not only in acute myocardial
infarction (J. Bowes et al., Eur. J. Pharmacol., 1998, 358, 143-150; L.
Liaudet et al., Br. J. Pharmacol., 2001, 133, 1424-1430; N. Wayman et al,,
Eur. J. Pharmacol., 2001, 430, 93-100), but also significantly better cardiac
functions have been measured in chronic heart failure during PARP
inhibitor treatment (P. Pacher, J. Am. Coll. Cardiol., 2002, 40, 1006-10186).
The hypoperfusion like that which, in the infarcted heart, brings about
losses of function of the organ through death of cells also appears in stroke
at the start of the chain of events which leads to losses or complete failure
of individual regions, and thus functions, of the organ. Accordingly, it has
been possibie 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,
1089-1085) — also in models of cerebral ischemia (K. Takahashi et al., L.
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, 21, 8005~
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been possible to show the efficacy of PARP inhibitors
geWéﬁ@%ﬁ%ﬁ%ﬁthe PARP-1 gene (M.J.L. Eliasson §§j1f5§§£8§/%81oag7
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1 %ﬁ]‘:% 1an at al., Current Medicinal 25 Chemistry, 2003, 10,
321-340) that many different classes of chemical

it has been disciosed in the literature (for exampie C. Cosi, Expert Opin.
Ther. patents, 2002, 12, 1047-1071; Southan et al., Current Medicinal
Chemistry, 2003, 10, 321-340) that many different classes of chemical
compounds can be used as PARP inhibitors, such as, for exampie,
derivatives of indoles, benzimidazoles, isoquinolinols or quinazolinones.
‘Many of the previously disclosed PARP inhibitors are derivatives of a bi- or
polycyclic basic structure,

Pyridone derivatives and their possible use as pharmaceutically active
substances are known. The use of pyridone derivatives as PARP inhibitors
has, however, not yet been described. The pyridone derivatives described
in the iiterature have a different substitution pattern by comparison with the
compounds of the invention of the formuia |.

US 4,431,651 describes 2-pyridone derivatives as cardiotonics which have
a substituted phenyl or pyridinyl radical at position 5.



compounds can be used as PARP inhibitors, such as, for example,
~ derivatives of indoles, benzimidazoles, isoquinolinols or quinazolinones.

Wempobthegmeymwusly disclosed PARP inhibitors are getiyativeswha bieo7
or polycyclic basic structure. 30 Pyridgne derivatives and their possible

use as pharmaceutically active substances are known. The use of

BBid4:RO8Sil At issatimar-pividmne Kasivasiveserfaiotet deaament of

dengekeade TheatidGammerivativers dm&aeoééin ﬁh@i&i@t@tym(;baw ra]-OT an
' tuti tier . arison with the compounds of the

‘ %gé%wm%e&ogr%gé% @%%@%Eisl,%l describes 2-pyridone

derivatives as cardiotonics which have a substituted phenyl or pyridinyl
ERlical@aItidastrils 200502 GRS PATEP AONSHOIN6R 724 Bifect on the

&0aboAs QFV%%PY%]}?@ r}%gk?r&-‘ﬁét!%%gagi& 4 eRIMEN. Bhridone-amino
congestive heart fallure which have an imidazolyithienyl or an
isiBblyipheny! group at position 5. EP-A 489327 describes chroman

derivatives which show an effect on the cardiovascular system and may

DeoUBRitYEee B & AmiJaRRIARINge RGEAL VA9 34t dgsssbeagonists

%dﬁnﬁl derivatives as protein kinase aﬁoni ts which have various
HIENE SR PS RIS GO RPEYRE rbes naphthyridine and

pyridopyrazone derivatives having antirheumatic properties which may be

Wh@@&ﬁégw %%ﬁbﬁf Ky h'ené’gﬁﬂmfﬂ%%ﬁ '-%H@%ﬂﬁ&zl ByeassrBederivatives
roman derivative for the treatment of cardiovascu isorder. |
R R e G
BRYERYI Fradiadihyl and pyrimidinyl derivatives which, besides a halogen and
an amino group, have an unsubstituted or monosubstituted

%\"Qgéig)'f%@i” é%%ﬁé‘éé‘”dcﬁ%é‘?a%s‘ '%Fwsﬁ{?éesfffc?rr leh%"aQF@a’EH%ﬁt of
imidazole derivatives which can'be used as adenosine A2’ receptor _
gAtHipyAs@ar disorders which may be substituted by a dihydroxopyridyl

radical.

WOU01/02400 describes phenyl, pyridinyl and pyrimidinyl derivatives which,
besides a halogen and an amino group, have an unsubsiituted or
monosubstituted 2-pyridine-amino radical and serve as intermediates for
preparing fused imidazole derivatives which can be used as adenosine A2
receptor antagonists.

WOO01/25220 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 treatment of such diseases. The present invention is

therefore based on the aim of providing novel compounds which have an

inhibitory effect on PARP.

According to a first aspect, the present invention provides a compound of the

formulia |
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kinase inhibitors which may have a 2-pyridoneamino radical. Since
disgasesosushzssmyocardial infarction, which can be tRGEEBRGRRIGTHBRSY
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 fgnthe treatment of such diseases. The
present invention is therefore basef] on the aim of providing novel
compounds which have an "inhikitot t on PARP. According to a first
aspect, the present invention prayides a compound of the formula | WO
2006/042638 PCT/EP2005/ ‘NH R2 R3 Ar in which the
meanings are: 5 Rl and R3'itfdepengdently '0f-one another fluorine,
methoxy, -OCF3, C2-C3-alkenyl or ¥,1-C4-alkyl which is optionally
substituted by chlorine, methoxy or onélwo or three fluorine atoms; 10
R2 hydrogen, fluorine, methoxy, -OCF3, C2-C3-alkehyl or C1-C4-alkyl
which is optionally substituted by chlorine, methoxy or one, two or three
fluorine atoms; X 0, S, NH or N(C1-C3-alkyl); 15 Ar unsubstituted or at
least monosubstituted aryl or heteroaryl, where the substituents are
selasichdhetmegringscdiisting of: fluorine, chlorine, bromine, -CF3,
-OCF3, -NO2, -CN, -C(0O)(C1-C6- alkyl), NH2, -NHC(O)(C1-C6-alkyl),

hygro , e Balkyl e 30:Chiatkery, -NH(C1-Cé-alkyl),
i e ent o

optionally substituted by chiorine, methoxy or one, two or three
fluorine atoms;

R2  hydrogen, fluorine, methoxy, -OCF3, Co-C3-alkenyl or C1-Cg-alkyl
which is optionally substituted by chlorine, methoxy or one, two of
three fluorine atoms;

X 0, S, NH or N(C1-Csz-alkyl};

Ar unsubstituted or at least monosubstituted aryl or heteroaryl, where
the substituents are selected from the group consisting of:
fiuorine, chlorine, bromine, -CF3, -OCF3, -NO2, -CN, -C(O}C1-Cs-
alkyl), NH2, -NHC(O)(C4-Cs-alkyl), hydroxy, oxo, C1-Cg-alkyl, C1-
Cg-alkoxy, -NH(Ct-Ce-alkyl), -N{C1-Cg-alkyl), -502(C1-Ce-alkyl),
heterocyclyl, heteroaryl, aryl, -O-aryi, -O-heteroaryl, -CH2-NR4RS,
-SO»NR4RS5, and ~C(O)NR4RS,
where the C1-Cg-alkyl substituent may be substituted at least once
by C1-Cg-alkoxy, fluorine, chiorine, trifiuoromethyl, trifluoromethoxy,
aryl, heteroaryl, heterycyclyl or OH,
and the aryl, heteroaryl and heterocyclyl substituents may be
substituted at least once by Cq-Cg-alkyl, C1-Cg-alkoxy, fluorine,
chlorine, trifluoromethyl, trifluoromethoxy or OH;

aryl  5to 10-membered aromatic mono- or bicycle;
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~ -SO2NR4RS5, and -C(O)NR4RS5, where the C1-C6-alkyl substituent may

be substituted at least once by C1-C6-alkoxy, fluorine, chlorine,
triddOrantsId268Rioromethoxy, 25 aryl, heteroaryl, hdt€FyézEIRDEHOMIES7
and the aryl, heteroaryl and heterocycly substituents may be substituted

at least once by C1-C6-alkyl, C1-C6-alkoxy, fluorine, chlorine,
trifluoromethyl, trifluoromethoxy or OH; 30 aryl 5 to 10-membered
algtetanbno Sothid epemitersh Gloarete POINEP 2008IMBEo heterocycle

heteroaryl 5 to \@rigieEtheEaE0aRloMeRN: KBl heieserial from N,

which compriseé on(ej Q. more heteroatoms selected from N, 0 and S; 5
heterocyclyl 5 t0 8" mambered nonaromatic mono- or bicyclic heterocycle
which comprises one or more heteroatoms selected from N, O and S; 10

RAaeebByipdep endenthenitenednotiaroseidiieddramshdigralip heterocycle

consisting of: h en, tifyted or t'
Cry-Clo-alkyl, @%Gggm,é%%#ﬁr%ﬁ?n@gﬁ%ﬁ%%% g%@[‘i‘ted from N,

heteroaryl, 15 WhérdiRe substituents are selected from the group
consisting of: phenyl, heteroaryl, heterocyclyl, -O-phenyl, fluorine, -CN,

-HD)NRA, R@(%ﬁfé&'&%é’tl\‘f ) £ (RPN (GhiEdRkbgm the group
-NH(C1-C3- alk IQ-?HZ, -NH-heteroaryl, -NH-C(O)-heteroaryl,
Cl-C6-aﬁ8ﬂ,S@%' @-alkoxy and hydroxy, 20 and the phenyl, heterocyclyl

and hetefosipgrigvasiehsfititesd %‘u%ﬂﬁﬂﬁ’@téﬂﬂﬁ?ﬁﬁ%ﬂg«ﬁﬁ%ﬁé 10-alkyl,

monosulgsjimgediyriuopinenyt ieine breirscyig 68 hetdorRI-NO2,

-CN, phenyl, pyridinyl, -NHC(O)(C1-C3-alkyl), -000H, hydroxy,

C1-C3-alkyl, C1-C3-alkoxy, 25 -S02NH2, -S02NH(Cj-C3-alkyl),

-SO2N(ahers-thieypubstiieNgare-sxemied drmhaigpup consisting of:

-C(O)N(GhérRAakutio=H0R ((2teCpdiyil) -O-phenyl, fluorine, -CN, -C(O)NH2,
-C(O)(C1-Cz-alkyl), -C(O)phenyl, -N(C¢-Ca-alkyl)s, -NH(C¢-Ca-
alkyl), -NHp, -NH-heteroaryl, -NH-C(O)-heteroary!, C1-Cg-alkyl, C1-

Cs-alkoxy and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these
substituents may in turn be at least monosubstituted by fluorine,
chiorine, bromine, oxo, -CF3, -OCF3, -NO2, -CN, phenyl, pyridinyl,
-NHC(O)(C1-Cz-alkyl), -COOH, hydroxy, C4-Cz-alkyl, C1-C3z-alkoxy,
-80oNHg, -SOoNH(C1-Ca-alkyl), ~-SO2N(C+-Ca-alkyl)z, -C(O)NH2,
~C{O)NH{C1-Cz-alkyl), -C(O)N(C1-Cz-alkyl}p, -S02(C1-Cg-alkyl),
“NH2, -NH(C1-Cz-alkyl) or -N(C1-Cz-alkyl}z; 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(O)(C1-Cs-
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

Cq-Cz-alkyl;

ora physio!dgica!iy tolerated salt thereof;



-NH2, -NH(C1-C3-alkyl) or -N(C1-C3-alkyl)2; or R4 and R5 form together
with the nitrogen atom to which they are bonded unsubstituted or at least
YD ROOBAIERRBBeterocyclyl, 30 where the substituerfarEER0eRA 1A 7
the group consisting of: phenyl, hetergaryl, heterocyclyl, oxo, fluorine,
chlorine, -C(O)(C1-C3- alkyl), -C(O)-phenyl and hydroxy, and the phenyl,
heterocyclyl and heteroaryl fragments of these 35 substituents may in
twithbéhat ipensistoribatbatitisechpy ferimylooC choamaayl,opad Ar is not
gkgiﬁiegﬂi&ei (e rRipR B UNATPRTIMNX 2008042888 1-C-alkyl).
"PCT/EP2005/010697 7 with the proviso that Ar is not triazinyl or
chromanyl, and Ar is not pyridopyrazinyl or naphthyridinyl when X is NH
dRICTfinm taliey BerRrGRARGh RedUESATJPYENtAR BrkksER ERtitRpund of the
GeMiges1a compound of the formula | 0 R1 R2~~"R3 X"Ar (I) in which
the meanings are: Rl and R3 independently of one another fluorine,
methoxy, -OCF3, C2-C3-alkenyl QICE:I-O4-aIkyI which is optionally
substituted by chlorine, meﬁlpxy onpne, two or three fluorine atoms; R2
hydrogen, fluorine, methoxy, - 3, @g-LC3-alkenyl or C1-04-alkyl which
is optionally substituted by chlorfpe, méthoxy or one, two or three fluorine
“atoms; X 0, S, NH or N(Ct- . bstituted or at least
monosubstituted aryl or heteroaryl, where the substituents are selected
from the group consisting of: fluorité,.chlorine, bromine, -CF3, -0CF3,
_N02, -CN, -C(0)(Cf-Ce- AL 0

in which the meanings are:

R1 and R3 independently of one another
fluorine, methoxy, -OCF3, Cp-Caz-alkenyl or Ci-Cs-alkyl which is
‘optionally substituted by chiorine, methoxy or one, two or three
fiuorine atoms;

R2  hydrogen, fiuorine, methoxy, -OCFz, C2-Cz-alkeny! or C+-Cy-alkyl

which is optionally substiiuted by chiorine, methoxy or one, two or
three fluorine atoms;

X 0, 8, NH or N{C4-Cz-alkyl};

Ar unsubstituted or at ieast monosubstituted aryl or heteroaryl, where
the substituents are selected from the group consisting of:
fiuorine, chiorine, bromine, -CF3, ~-OCF3, -NO2, -CN, -C(O)}C1-Ce-
alkyl), NHp, -NHC({O)}C1-Cs-alkyl), hydroxy, oxo, Cq-Ce-alkyl, C4-
Ce-alkoxy, -NH(C1-Cgalkyl), -N(C+-Cg-alkyl)z, -SO2(C1-Cg-alkyl)},
heterocyelyl, hetercaryl, aryl, -C-aryl, -O-heteroaryi, -CH2>-NR4RS,
-SOoNR4RE, and ~C{OINR4RE,



alkyl), NH2, -NHC(0)(Ct-C6-alkyl), hydroxy, oxo, Cf-C6-alkyl, Cqg-
C6-alkoxy, -NH(Ci-C6-alkyl), -N(C1-C6-alkyl)2, -502(Ct-C6-alkyl),
heterocyclyi, heteroaryl, aryl, -O-aryJT a—O-heteroaryi, -CH2-NR4R5,
-S02NR4R5, and -C(O)NR4R5, 7a where the C1-C6-alkyl substituent
may be substituted at least once by C1-C6-alkoxy, fluorine, chlorine

trifluoroBRT, e Gordnecatiod SURSHtuRRé By DRctbineiiutrd Abigaghence
the aryl, eeycagyhiduskyefieratye| eIk drifiioraynsthyy fitutemreathoxy,

least on |-C6- -C6- luorine, chlorine,
trifluoroh%%‘[?]ﬁ%ﬁ%u%&l(hﬁﬁi%y%ﬁ%ﬁ?@rﬂ% to 10-membered aromatic
mono- oRHRCYIE; REvbroRfierRY 0 #émbelemasivhisupsiibesihicpal: be
heterocysilestithiell cet frissts onesoibyols @ teatiathnGsEleata-gniithrine,

O and Scl?i%[* l%?{}ﬁ%bdo%%?ﬁ%ie{ﬁﬁﬁé?&ﬂ%ﬂ% ié)pglono- or bicyclic

heterocycle” w comprises one or more heteroatoms ‘'selected from N,

O and S; R4 and R5 independently of one another selected from the

gepyp consistnmembydsdgeammetit hstitatedrasiaydésst monosubstituted
C1-ClO-alkyl, C2-C6-alkenyl, phenyl, indanyl, heterocyclyl and heteroaryl,
where the substituents are selected from the group consi&}iigg Pf: x?El)hengl,
hERIRIRAN hetérdy A TRMRSHSH RrSRBHCCRICRSOfRIpEYolic histerocycie
-C(0O)(C1-C3-aliyixh Cm)pisesy bndl (@ 1r@S-a kehpet(G-@decikylfrom N,
-NH2, -NH-het%Q‘%gl,é\,IH-C(O)-heteroaryI, C1-Cé6-alkyl, C1- C3-alkoxy

and hydroxy, and the phenyl, heterocyclyl and heteroaryl fragments of

these substituents may in turn be at least monosubstituted by fluorine,
chietarecihclymifepokd-reRts@C R0 atiNmsmenydr biavelig heterocycle

-NHC(O)(C1-CaraheyhsfBads Moy il Betitdafomnt Talkeed from N,
~SO2NH2, -S0 Hé -C3-alkyl), -S02N(C1-C3-alkyl)2, -C(O)NH2,
-C(O)NH(C1-C3:& &#LC(O)N(CLC&aIkyI)Z, -S02(C1-C3-alkyl),

R4 and RS independently of one ancther selected from the group
consisting of:
hydrogen; unsubstituted or at least monosubstituted C4-Cqp-alkyl,
Co-Cg-alkenyi, phenyl, indanyl, heterocyciyi and hetersaryl,

where ihe substituents are selected from the group consisting of.

phenyl, heterocaryl, heterocyceiyl, -O-phenyl, fluorine, -CN, -C(O)NHz2,
~C{O}C1-Cz-alkyl), -C(O)-phenyl, -N{C¢-Cz-alkyl)z, -NH(C4-C3-
alkyl), -NHp, -NH-heteroaryl, ~-NH-C(O}-hetercaryl, C4-Cg-alkyl, C4-

Ca-alkoxy and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these
substituents may in fum be at least monosubstituted by fluorine,
chiorine, bromine, oxo, -CF3, -OCF3, -NO2, -CN, phenyl, pyridinyl,
NHC(O}C1-Cs-alkyl), -COOH, hydroxy, Ct-Cz-atkyl, C4-Cz-alkoxy,
-SOoNHp, -SOoNM(C1-Ca-alkyl), ~SOaN(C4-Ca-alkyl}z, -C{O)NHz,
-CIONH(C1-Ca-alkyD), -C{ON(C1-Cz-alkyl)a, ~S002(C1-Cz-alkyl),
“NH», -NH(C1-Caz-alkyl) or -N{C+-Cz-alkyl}2; or



-NH2, -NH(C1-C3-alkyl) or -N(C1-C3-alkyl)2; or 7b 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: phenyk, heteroaryl, heterocyclyl, oxo,
fluorine, chlorine, -C(O)(C1-C3- alkyl), -C(O)-phenyl and hydroxy, and the
phenyl, heterocyclyl and heteroaryl fragments of the substituents may in

ttﬁa %@t%aiﬁirm%géﬂbéﬂw&dthﬁ fhipepgero @@&T@@ﬁuh; aﬁéliaoa@ bonded
| e | “kIhose olymerase
UYL el don RUAA pAAEARoe) POy

ere grougs, ragments, radicals or s ents such as, for

exampleVhgRa theBHEYINaTKS asneslpeted drepriie aravkr sensisting o
the conpremdishefdredoymbtdicyioby, aikbavedToeeridernty, ol @8(C1-Cs-

h b ' ' d hus i h (individual
anot eratfp&ﬁ[ﬁg(g}?&%ggwga%ﬁee’%mn may thus in each (individual)

case have el oram y independent meaning. The

followin R atit e PRESIHIy HEIEEP QUG pRH A TERIOSTY offRP TRty of the
irrespectubsiflente signativiurs dyl g dees s ostitsens fitatpdeby diuorine or
radical. Qgﬁu@@_@jk%ample is the -N(Ci-C3-alkyl)2 group in which the two

alkyl substituents ‘'may be either identical or different (for example twice

ethyl or once propyl and once methyl). Where a substituent, for example

arghdrothésalmuesididipitisils o6lemigm ualts ofeheifdvibititg(1)ohdp BE-ribose)

U%W_ ' saiteast monosubstituted by a group of further

substituents, f(gz: exéerﬁple C,-C6- alkyl, Ci-Cs-alkoxy, halogen etc., then

the selection in those cases where aryl is polysubstituted takes place

from the series of further substityuents independently of o other.

TRRSTe, G 4o 1 1S T IR DTl o e Pl

fuatyer batenanhtsaliatinaliosy. Ayl Argy BIes ir@Raiije once in the

dié&ﬁ!ikl?(jﬁfévﬁm@hﬁdlnﬁméf@ay iReRael eraR IRdEAaRiistittesheitmother

thyl, and ethoxy, aryl may.in C n j 'f c?égglhave

B e e e s
either an identical or a mutually independent meaning. The following
statements apply to (for example) aryl and any other radical irrespective of
its designation as aryl group, substituent, fragment or radical. A further
example is the -N(C4-Cz-alkyl), group in which the two alky! substituents
may be either identical or different (for example twice ethyl or once propy
and once methyi).

Where a substituent, for example aryl, in the above definitions of
compounds of the formula (!) may be unsubstitited or at least
monosubstituted by a gi’aup of further substituents, for exampie Cq-Ce-
alkyl, C+-Ce-alkoxy, halogen efc., then the selection in those cases where
aryl is polysubstituted takes place from the series of f_urthar substituents
independently of one another. Thus, for example, when aryl is
disubstituted, all combinations of the further substituents are included. Aryl
may thus be for example disubstituted with ethyl, aryl may in each case be
monosubstituted with methyl and ethoxy, aryl may in each case be
monosubstituted with ethyl and fluorine, aryl may be disubstituted with
methoxy, eic.



7c 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 (CI-C9a-alkyl-O-), alkoxycarbonyl groups or amino groups,
or if they are substituted. Examples of alkyl groups are: methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, ogﬁll nonyl or decyl. Included therein
are both the n isomers of these radicals and isopropyl, isobutyl, isopentyl,
sec-butyl, tent-butyl, neopentyl, 3,3-dimethylbutyl etc. Unless described
otherwise, the term alkyl additionally includes alkyl radicals which are
unsubstituted or optionally substituted by one or more further radicals, for
example 1, 2, 3 or 4 WO 2006/042638 PCT/EP2005/010697 8 |dent|cal or
dmﬁyﬁaéaaga@wbb atthfar knean e haayichetbresyaliaRbeycls. 1his also

ha'°%§§.£ai£§%{. i ?éf“?ffﬁw e e ey

e term alk ESor if the
cgthoIRy{Carid oyl |@i‘?§)®? BH’ 240N Su%bﬁ §t§}8bg Y
Cyedoalipdlitvebere cycloalkyl has at least 3 carbon atoms. Examples of
cycloalkyl radicals are: cyclopropyl, cyclobutyl cyclopentyl, cyclohexyl,

loh l, I l, I | a
T e e
bRepagly| sstarlatoaytany|dEbg cintbaies r&tﬁéaa@ @y PRt ihe & ©
1 OBEOQSBYca%@SSHHe%B&% or mepatrthsopmsiod)s ssomiybnéert-butyl,

gftgc\i{t?@g Lo %)%%E@{% rg‘g’gﬂ adi; ?%%r@é@%%?@génﬁ@’{em alky!

2ancltiohalprminges- aib%ylaﬁlﬁal%nwfq?ﬁe@é’?ni-‘ﬁ RéRIitHiRd g5 optionally
c@ﬁ?}ﬁl{t Cb Jrdeseysignkanthedieaialy dpcleatammpimidyl 2, 3 or 4

radicals (alkyl WhICh is substituted by cycloalkenyl) which comprise at

least three carbon atoms. Examples of cycloalkenyl are: cyclopentenyl,

cyclohexenyl, cycloheptenyl and cyclooctenyl. 20 The alkenyl radicals

may have one to three conjugated or non-conjugated double bonds (that

is to say also alk-dienyl and alk-trienyl radicals), preferably one double

bond in a linear or branched chain. The alkenyl



' radicals may be unsubstituted or optionally substituted by one or more
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further radicals as mentioned above by way of example for the alkyl 25
radYéaI200%e42638ted otherwise, the aforementioned ar{d, He48ER/PARES7

heterocyclyl radicals may either unsubsgtuted or have one or more, for

eﬁé@lﬁ& al ¢ Sﬁ‘ &f?é’érﬁlfgb%ﬁ?é t@%&ﬁoé‘ifmr%’f‘t?x @Bb% t%’étt%FB%%};l %‘fkoxy

desire ion. For example, 'the substituen osubstituted

raficBRIARY b if MI%Y?E ppssiplanos hRRGsHiend &&%@iﬁ@@& 10 occur
phenghiadiesiedppditdn ti the pdefioadalpddisoterthSatoditalsc Aitciudes

i e?é.%it B o o ctted by
e e Y e A e e B W 1
temwﬁtummmwmww@mm ummmatw 5 pesinpenie zx&lmlaexy!

HRIhEpHA thedobenfi,P @ﬁo 8@@&3}?@"?(5'?%@;05@%%7%3/

e aforementioned a d rg 0] o feflnltlo s rela C;ga 0ﬂ8¥ oergtan E
raa 91 WHEIF 1 PRI a%nm@gp R B o
pHiviend, eapHeprRiHerad héfeeoaygleadyt nadicalsdrait ﬁé@n@a%zbsﬂtuted or
(fragiiopais) Bimshetiked onboadirnenigihupsdaicany siesiestiongd above
cag %‘a@ SWeigrﬂé?eﬁ% k}é{gggg%e&]gg dicals, this may be in the 1,2

ition°(ortho-p sition (meta-phenylene) or 1,4 position
(para phenylene). In the case of a 5-membered aromatic system

cdixprispigsadietekeatdngreupis asrdomixgmplertiephier2 propean| thadtyl), 2-
R, LR 1@&%&1@@ 52 PRI WZ»MQ&WOW%%Q%%R@M here
10p osmo&/a Ivdlent ra cal de ived frorg@gg berT ﬁ%romj %él dical
oS Als i neRsEa B ke TBRiSals ARG ByrlarIkeRYLs bd fadicals
2, Baligjawhizs-is2 b Sitited 3y pydihaiciylviadidith rcorepise et least three
NQRFYENNSIHAHR, éyéﬂﬁﬁre@@p@lﬁcmmwaﬁr@\@aﬂwwwe&@kenya,
posﬂgnal % rs I.e. in thﬁﬁﬂ Ee of, for example, a 2,3-pyridinediyl
ratiC: ?Wg p%ﬁ%ﬁy €h one adjacent group is located in
position 2 and the other adjacent group is located in position 3 is included
Jus'h@sammaﬁam@a@@mwﬁlﬁu@ vk ane=adireRn; Sl Bisosaieniyated
p%soh%?egg She(ﬁ]t&erlgdigc%% also alk-dienyl and alk-trienyl radicals),
preferably one double bond in a linear or branched chain. The alkenyl
radicals may be unsubstituted or optionally substituted by one or more
further radicals as mentioned above by way of example for the alkyl

radicals.

Uniess stated otherwise, the aforementioned aryl, heteroaryl and
heterocyclyl radicals may either unsubstituted or have one or more, 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,
24,5 position, 24,6 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.



' group Is located in position 2. 20 Unless stated otherwise, heteroaryl
radicals heteroarylene radicals, heterocyclyl radicals and heterocyclylene

ratlbal2086d0daGSvhich are formed by two groups boritfed/ &7 fead 0697

are preferably derived from completelygaturated, partly or wholly

unsaturated heterocycles (i.e., heterocycl . t k
R L B SRS U ARk s ol
beradivaisiinmiplt 8 igxAGHH. theeparae preR a0y Al franicals such as
hejpigsyrias Whighispivieriee br2 orslensitidaiadly [ieéseablgivaiedt radicals
he %%Oéﬂ%xv m%@ %@/Imgﬁe%cmgrggﬁf?&% gﬁﬁﬁﬁ% firtedPRBEMSS: ring
th erocycles are mono- or polycyciic, for example” monocyclic, blcyﬁllc

5 or $AEDENRL 2%y wetﬁ%f@%I?anWof?ﬁé%%.%Smﬁ&nh%H@df e 12
6-pesitieieahd-premyiere, rindgs positirefe(radizptichesmbered.dr position
6@%@%&@% e parficulaglysaretgired. 18 teadercf RAMIAKIE system
heterocycles having 2 and more hete&oatoms these may occur falll in ﬂ%
ARG B0 PR BRI oRe s S e e, SORDY eraed 1 0
asfretemngsimmay predentiovadigosiioterRédarsiiomoRdeRAEdpn or 3.4

10 ?dfyﬁgﬁiiéffm?ﬂﬁ\éagﬁhfq%ﬁﬁ&a@melm r@lterﬁeéméfadparmﬁc system

=fur iophenyl (sthienyl), imi , RYL& Rl l,

e S o DL B bt 2
200&1042688 BETEFROYTd sy Reierliabbfiel eras Qb prsymmetrical
(=ieaeid) rdd-ahiazedy bieisethimeiytote tikmlyichpjesial Inewtiodgl) jsomers,
pyridazinyl. pyrimi invil. 1 riazi .
DILHYRA LB, SR dt o comoound

15 pobiRl A, BAEEOHBNR B A R RIRBI P SR Ty2cent
quirargliisy lpgatedxalipykifonhal iz ingiLteenpbiashenythies- the compound in

r?%‘i'&)ﬁ”ﬂ%"a&f!@@éﬂa@?&mw&giWd@at@@ﬁi@'iBﬂ_s@ﬁdhi@@ﬁéetﬁ@]&%%ﬂhdjacent
tiazolyl. Wgere %ﬁcﬁystems are non-monocyclic, also included for the
se 85U 1Fg 67 BAFEbBvementioned heteroaryls is the saturated

form (perhydro form) or the partly unsaturated form (for example the 10

20 ‘(jrilh)rflﬁT%sr%’;'ﬁt'ﬁgéétrﬁuglfﬂi%,m)tfiéﬁ@dﬂwifﬂé@lﬁai@satétat@dryiene radicals,
BRSO DA ERRTTAS A A ARe g6 e
aldormed by two groups bonded to nitrogen, are preferably derived from

completely saturated, partly or wholly unsaturated heterocycles (i.e.
heterocycloatkanes, heterocycloalkenes, heteroaromatics) which comprise

25 1,2, 3 or 4 heteroatoms which may be either different or identical. They are

preferably derived from heterocycles which comprise 1, 2 or 3, particularly
preferably 1 or 2, heteroatorns which may be identical or different. Unless
stated otherwise, the heterocycles are mono- or polycyclic, for example
monocyclic, bicyciic or fricyclic. They are preferably monocyclic or bicyclic.
30 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.

35 Radicals referred o as heteroaryl in the present invention are derived from
monocyclic or bicyclic aromatic heterocycles. Examples of heteroaryl are:
pyrrolyl, furanyl (=furyl}, thiophenyl (=thienyl), imi.dazoiyl, pyrazolyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,3-oxazolyl (=oxazolyl), 1,2-oxazolyl (=isoxazolyl),
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" bicyclic radicals in which either both rings are aromatic or bicyclic radicals

in which only one ring is aromatic. Such examples of heteroaryl are: 31-1
1Mad00g @838 quinolinonyl, 4-oxo-1,4-dihydroquinBiIERREDS/010697
oxoisoquinolyl, 1,2- dihydroquinolinyl 36 dihydroquinolinyl 1,2-

R e O BRI b 2oy

tewwm;dwcﬁammyl) m@ruﬂh&mxdqmmmsﬁnslBwr@drwlsohausowaarw $,2,4-
ZQr:T@ﬂﬁWdroqutth%fr@ﬁ 7,8- ﬁeﬁahsct@%lwolyl Rrelisalgireferredotyl,
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'mg% SSpdne Meeane @@kspeesnshwaﬁ& ErSICOMPOBES for the

avmg Wo or more onds, Which may optio na’lya

cSRfRpetinggih SaE ks IesahaveBIeReRpa bekRaRRyS the saturated
prmﬂdI(gérhmﬁmziopﬂn)m:damlobiaythpwazamma}édsmhmzﬁhmquxample the
e
o&aaryr@romﬁf&ﬁ%* o5 500 SRR A BRI 2 stable.
thldusrtpirrd, Bettaecatyl, ihys tniclzidgs dedpngresantiiaveplion, for example also
1&&@?@%@%54&&1?@%%{@{&&%% 4 Ibré %ﬁBtﬂéﬁ@'B}”gM@wldicais
2-0xoazepan etra ropwidiny Lal
L WG s g dr?é%fy%%# f_f SR are: st
1 H%?Bmétrahycﬁbﬂ"ﬂ))yﬂmmhwfibdpyrrolr’ﬂ'ryQXQ rQCiWﬂﬂ%!E’d{hnyl 2H-1-
2an6rReR)INbIgI4- dihydreBiryg amtbhﬂ'shydYOwiMihydroqulnohnyl 1.2-

SR M A o iShen, eronan 1

0 %ﬁgfmbﬁhete%ﬁ?@@w@roup @EYHW@‘?G% 1,2,3,4-

dedinittonirSgbitatiants @@wmdmmmewetéremwummmdeoﬁwﬂ 8-
£ f th bstit t

Bt SNIBRIR AARONAB. PEddE ALIERE gifidhyither substituents.

ived from nitfogén-contaihing heterocycles may have a
hydrogen atom or another substituent on the corresponding nitrogen
afdadiealampfesred to as heterocyclyl in the present invention are derived

from monocyclic or bicyclic nonaromatic heterocycles. Nonaromatic
heterocycles mean hereinafter in particular heterocycioalkanes (completely
saturated heterocycles) and heterocycloalkenes (partly unsaturated
heterocycles). in the case of the heterocycloalkenes, also inciuded are
compounds having two or more double bonds, which may optionally also
be conjugated together. Examples of heterocyclyl are: pyrrolidinyl,
piperidinyl, piperazinyl, imidazoiidinyl, pyrazolidinyl, isothiazolidinyl,
thiazolidinyl, isoxazolidinyl, oxazolidinyl, tetrahydrofuranyl, tetrahydrothio-
phenyl, 1,3-dioxolanyl, 1,4-dioxinyl, pyranyl, 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-tefrahydropyridinyl, 1,2-dihydropyridinyl, 1,4~dihydropyridinyl,
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-2H-pyranyl, dihydrofuranyl, 7-oxabicyclo[2.2.1]heptenyl, dihydro-



" include pyrrole, imidazole, pyrrolidine, morpholine, piperazine radicals etc.
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These nitrogen-containing heterocyclic radicals may also be linked via the
107iDR0DRIg20aaem, especially if the corresponding hE@TaERHONIE637
is linked to a carbon atom. For examplg, a thienyl radical may be in the

form of 2-thienyl or 3-thienyl, a adical i for of ; i
IR 2B HACA Syl % SSHR 1 SR AhpEterocyi
Suyitahlesngtiogeatedritathinehpaivey desnitinnalso be in the form of

N oxides or of 15 quaternary salts which have a counter ion which is

ived, from a si caIIy acid. For ex I
CeLiE e BUEgedeals e e RO EY TS RHEY v any
smmtaiﬂatamb@het@mcwdmay%@e%éfwmﬁéﬂf&erﬁ seistilygatsy Radicals
S @eﬁ@ﬁdﬁoﬁpmﬂm%@m@@mm@a@mmﬁem\mhydrogan atom
detved iaa i bR el BRI SHRI B AIE GRRRIES SiAples

rrng I?riero%rto%"s S\ﬁ%{ere tée systems ar non-monocyc¢lic, also for

sé&‘@hdjfhﬁgﬁ@‘@\e*‘f@#ﬁ@r&%|§W@§%Waﬁl?f8ﬂ9“(b%rm%ﬂﬁ faFSiﬂ%lS stc.
parﬁ)eemﬁmﬁc@tﬂd:mrmmfng thetompleytiie dividetsfonayorizrbhyinkad g, the
#ﬁ%@g@ﬁhgﬁﬁﬁp o8 %Q%W&ﬁ@ﬁﬁ@'ﬁe@%&m&%lcal is
also s In the presen mventron Ior eﬁ %ehé’éi( ﬁfradrclsls Ny o form
W F&'F?Qtﬁb?&ﬁfp‘m@gogr’e PO RERBI i EHEPALIERE R BAlY Ofe
nr@nmmngtmr Extivigrigls of arpﬁarhnpheaﬁ}lcaiaﬁhtﬂgﬁ feeangl 1- plpendmyl
1, %Yﬁﬁa IOO?I ﬁfﬁf:i]?in t :%bfﬁfié}fﬁﬁbth@ﬂ)drm@@”t}'ir@« Surtabie nitrogen-
etrahydrona Iy ry
mggﬂtsafﬂﬁ'{ga%gﬁ%yf)é’éﬁgﬁ (suc¥1 azs% E&ee alk %'%rs |}n turn substrtu Zj%Sb or of
arcuBiemaital sAlkse whighIkAY8uéh §§Uﬁaércraﬂyrvrb@1t63arréﬁ§t\je‘rﬁe§ﬁ>§" a
th@mm@i&sgldm&emm &@@a&aﬁammwmﬁmsmmgomay be in the

hetera c I S
i t heteroc cles may also
h:f:%r%}co{@? é?ﬁéc“ 6& %r%g{rglét gtgﬁﬁ?s?éy ral | (such a% Ci- C6-y
all%ﬁ)‘ﬂ;tﬁﬁtﬁ?ﬁ’%@rﬁsﬁ @Iyl radical. Reference is made to

the foregoing definitions for the defrnrtrons and possible substitutions of

a'gé@gé%fgge%%l g%%q&%&lyé@“qr@%e\/\@e%%%/ Uediton are derlved from

7 12 Halogen is fluorine, chlorine, gromrne or iodine,
|SB|%FF@@67I Iu@ﬁn |cyc ic aromatrc systems which comprise no’ ring

heteroatoms. Where the systems are non-monocyclic, also for the second
ring in the term aryl is the saturated form (perhydro form) or the partly
unsaturated form (for example the dihydro form or tetrahydro form), as long
as the respective forms are known and stable. The term aryl also includes
in the present invention for example bicyclic radicals in which either both
rings are aromatic or bicyclic radicals in which only one ring is aromatic.
Examples of aryl are: phenyl, naphthyl, indanyl, 1,2-dihydronaphthenyl, 1,4-
dihydronaphthenyl, indenyl or 1,2,3,4-tetrahydronaphthyl.

Arylalkyl (such as aryl-(C+-Ce-alkyl)-) means that an alkyl radical (such as
C4-Ce-alkyl) is in turn substituted by an aryl radical. Heteroarylalkyl (such as
heteroaryié(c1-05~atkyl)—} means that an alky! radical (such as C4-Ce-alkyl)
is in turn substituted by a heteroaryl radical. Heterocyclylalkyl (such as
heterocyclyl-(C+-Ce-alkyl)-) means that an alkyl radical (such as C-Co-
alkyl) is in turn substituted by a heterocyclyl radical. Reference is made to
the foregoing definitions for the definitions and possible substitutions of
aikyl heteroaryl, heterocyclyl and aryl.



~ chlorine or bromine, and is particularly preferably fluorine or chlorine. 5
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The present invention includes all stereoisomeric forms of compounds of
thé/for200B/0B 2836mmetric carbon atoms in compound3ef tEE 26101 0§07
may have independently of one anothersS configurations or R

configurations. The invention includes all possible enantiomers and
diastereomers and mixtures of two or more stereoisomers, for example 10
mixelpesvfienAnasRRrhirnioedibpsminmans, intiranfoureiarbhatiuorine,
isdhiesine 27 Biv feineoana s ganidhianmyesentiayRnlioorinbioh existias.
enantiomers to be in enantiopure form, both as dextrorotatory and
levorotatory antipodes, in the form of racemates and in the form of

mblGr S5t dYRNEARNMSHE RS R ISIEIRRISPIE T 4SBT Qb fiafpounds of
|stireeft§mhlam1(:5)1n%{emuneanMbntlattermmfonmpodnue ohtiefdonmula (1)
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cidlastategrapmy andrysistlizasonf twrough merasetef@na@tmfe mfeallgxample

PR asting AnataHals lahiisr BB RN SICEAPEAIBEIME and rafios. It
synthesis. It is. E.léo F] (gossmle alternatlis_/gh/ to carré/ngut a derivatization
t

b&tota“Se PIrat Sempounds o fesent vention which exist as

aration of a mixture o

steneaEomeIs dan be ciliriedatiiomtrethBEmJRiRd 261 BRXERRiRaTy oand
Wlﬁvﬂ’n@t arpoatgtedus matiatesndufing-theswataesisn The fresasitmixtures

i”XF% ﬁém H‘]?&"’}l?oaﬁ"'r “FR'H?Q%E%@‘EPE&%%“%erS the

accor ng to ormu g rticular keto/enol tautomerism, I.e

cérﬂa&mwﬁgfeeﬁﬁamw 9'5ef<arme?riﬁ theitants form oRRfumeikuRes of
fotme s fommxtimresithatiest ifla! gresatibinvélitere tetatesnpoalidiede forms.

foBTUHa Bl GRMANISR LR BRBOLE %"E&@d?éc%%‘&3%9%’é§bféelpr%%%d by

(ARESRIES AcdEUANIE e, SRSk eAly Teebptivle Girs SramPle by

bebaosmtheiasbiubilityystadizatien gikaragiththe thae of tkemanimyrdealysfre
cem ﬁ%@ﬁﬁ!@%%é%?eﬁ@ BNW%@&%@@@W@@%FH&% $elsalso
musthE % rg oIo ically accept |on g‘Fﬁ?tlon itab e, ting the
ROSSHE AR A UAE ST At R PA e BoRR Bl e BPIALNS
insieneoisemeslS epanatiganal aa@gt@r@hfa@twwé@ﬁwe @anibe carried out
hygfebrRnas RV HE theetarnorPI9de WitHehe appropriate intermediates
during the synthesis. The present invention further includes also all
tautomeric forms of compounds according to formula (i), in particular
keto/enol tautomerism, i.e. the corresponding compounds may be either in
their keto form or in their eno! form or in mixtures thereof in all the ratios.

Where the compounds of formula () comprise one or more acidic or basic
groups, the present invention also includes the correspondingly
physiologically or toxicologically acceptable salfs.

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, phosphoric, metaphosphoric, nitric,
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and organic acids such as, for example, acetic acid, theophyllineacetic
addORe0s/eH2B38 b-oxynaphthonic, benzenesuIfonic,%;r%dlc?,%{@j0697
ethanesulfonic, salicylic, fumaric, glucorc, glycolic, isethionic, lactic,

e e

basidsalts dheanibinraselitts, alkdFfhetal SRRINYGHFRS-O50
paiasskaaifimiantalkelnetdcethendsalfenisushlayliimatymsiisngineonic,

(.:Eé A, alﬁ%tﬂi%ﬁ@',tsh% a phagpRasHlicalysRacaeRIab eaMaResulfonic,
likéwise Belong within the framework of the inyention as yseful
ey itiaHpaRS

infInsimteR-telusREHIIRDG JarRiIG &Yﬁ’r BA7 'S cd {51 BYjigble

ampharfacestidaloactesiapie e dior saisngke inrvimonipplieationglked metal

Whare eompandsaliiedranpdatlicomesies) il anaimanddsasinetal salts

groups 'In the same molecule, the present invention includes - in addition
to(ﬁigi‘sﬁﬁ feAGRSRAM &Y @%%‘H&@S-ai%go inner salts or betaines

(zwitterions). The corresponding salts of the compounds according to
fosg&@%iwarphgraea?ewagwwmml iplakiiethiiianidedietnrdmitivin the
to the skilled worker, for yr n nig.er i
aaERagt it O TGS R RRRE IR or

atio e
Wiy BHOE S RATTRRCRISE A SRORARRIBALRy PRMIBES B SURRdD oo
cofpepeds©fftres2mipieinaitl), tppicaniptes hydrates or adducts with

alcohol, active metabolites of compounds of the formula (1), and

derivatives which comprise a physiologically acc ble.qgroup yhich c
be/WNRTRSRIBPRIINER NP8 é’%ﬁ@%r@%ﬁﬁ%&?’?ﬁ s% t%?r'ﬁmp%@%ﬁ)sé?c JHPs
fuirctibaat afesvatbletulse dhe pinseférinueation phpdidiesically adeiisrdre the
degiyatyeef feeaBagrRYish N InyrBlRRS! HaftsferBataihes qratiestists).

which, on administration to a mammal such as, for example, a human, is

able (directly or indirectly) to form a compound of the formula | or an
active smtasphrdingrssttssirhosomyeHm s Asaertnadaiavudadycan be

inglueigRYHHesRtdntonal methods which are known to the skilled worker,
for example by reacting with an organic or inorganic acid or base in a
solvent or dispersant, or by anion or cation exchange with other salts.

The present invention additionally includes all solvates of compounds of the
formula (1), for example hydrates or adducts with alcohol, active
metabolites of compounds of the formula (), and derivatives which
comprise a physiologically acceptable group which can be eliminated, for
example esters or amides.

The term “physiologically functional derivative” used herein refers to any
physiologically acceptable derivative of a compound of the invention of the
formula 1, e.g. an ester which, on administration to a mammal such as, for

- example, a human, is able (directly or indirectly) to form a compound of the
formula | 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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compounds of the invention. Such prodrugs may be metabolized in vivo to

a compound of the invention. These prodrugs may themselves be active
oriHBKBERGLE388 PCT/EP2005/010697 14 not and tHe PEBERPS/010687
invention likewise relates to them. The tdmpounds of the invention may

alsREXiR iRy BHAYSPHVRIRBRINS B 1518535 AmArPhous and

crystalline polymorphous forms. All 5 polymorphous forms of the
compounds of the invention belong within the framework of the invention
anchereenfipatpdasyetdtoinkerbivantery Rieteesidicmymimgs pdlyrsorphous

g9pera fOéneleaéé) At ﬁS@@”W“%WQtéNM@h ea?ym@%&a@n rtsrener All
the af rem ntroned bstituents R

| het
R B e RS s e RS o SR arin e
(d@ﬁmmr@ydétﬁrembemwnmﬁéqo%%mernm@mféia@egvemon

possible combinations of preferred more preferred, and particularly

prﬁf%rf'eerge %% %%f'g'ft'ﬂ{bs) Wé?%?rﬁﬁl%%' aé'r%nt b'%%grpﬁﬁnds in

substituents |n ovementi meanrn IS re era

Nmc@aeamymeérrﬁaremﬁe%raﬂ|9f|\rneoaf@rem§rarraﬂ)%rrrae ituents R1 to
pd?ﬁcu)e,rly\prﬂetrablarym Hetdtemptinll, SHRAig phefesay dieniden i CF 3one
orbsfdralid: Ribisipgee aefﬁrﬂmxgjl Se%sﬁié%ﬂ w&@rt'%‘@”%e present

gﬁfe‘@?g%l &éqg i"f’ %I%‘r%[abl 9}%‘6@3}? o”%@@grg ,Srsﬂé)éqlﬁéeferred

canesmrweﬂyaﬂiﬁesemmaﬁm(éwiam@rel dResiss dndcombination
PRFHAWRE s [hefriaphS TRtk AbdyOreieraiey "r‘ﬁé@ﬁtﬁgted or

monosubstituted phenyl or heteroaryl, where the substituents are
selected from the group conS|st|n%Iof 35 fluorlne chlorine, -CF3, -OCF3,

-CN, -c(is)prefarapdiyign Nk, N @3-alkyl), hydroxy, oxo,
C1-C3-alkyl, C1-C3-alkoxy, NH(C1-C3-alkyl), -N(C1-C3-alkyl)2,

-%Z(Cligﬁigpggrg}grgmyﬁ%or N(C1-Cs-alkyl) and particularly preferably
NH or N-methyl;

R1 is preferably fluorine, -OCF3 or C1-Cy-alkyl;

R1 is more preferabiy C4-Cgz-alkyl and particularly preferably ethyl;

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

R2  is more preferably hydrogen;

R3  is preferably fluoring, -OCF3 or C1-Cg-alky!;

R3  is more preferably C4-Cs-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, -OCFj3, -CN, -C{O)(C4-Cz-alkyl), NHo,
-NHC(OYC¢-Ca-alkyl), hydroxy, oxo, C1-Cz-alkyl, C4-Ca-alkoxy,

-NH(C1-Cz-alkyl), -N(C1-Cz-alkyl)z, -S02(C1-C3-alkyl), heterocyciyl,
heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2NR4R5 and
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heteroaryl, aryl, -O-aryl, -0-heteroaryl, -CH2NR4R5 and WO 2006/042638

PCT/EP2005/010697 15 -C(O)NR4RS5, where the Cl
squ@taQH?fg‘é%%at least monosubstituted by C1-C3- %\(ﬁ@ﬁl ﬁOOS/ (1oea7

chlorine, trifluoromethyl, trifluoromethosiys aryl, heteroaryl, heterocyclyl or
OH, 5 ang-fireyRpvArhsteroaryl and heterocyclyl substituents may be at

least mon F?f‘ﬁ Qo%rb%étﬁﬁ(ﬁ STme }ltc,% kg aﬁf \%%%?%BR'Béiﬂ?stztuted

trifluoromf&Hy yor At s mote pre

unsubstitbyed ’oﬁatﬂié‘é@wn(ﬂ#%iﬁ@stﬁb@ﬂ %eﬁmuofgmﬁﬁfr/l tiflprpmethoxy.,
indolyl, bgﬂ;oﬁg@&yg p%@ﬁw derapyl, thienyl, imidazolyl,

idin
3y RO A A sy ML SLE AR oy oot fomst
selected W@Wé?@#ﬁ@oﬁglsﬁﬁg%a*ﬁ)&l@Tmiﬁ@xyc OHEES lorine,

-CN, -C(@¥itdrsretholtriibidsctheilbig( 90 (OR:C3-alkyl), hydroxy, oxo,
C1-C3-alkyl, C1-C3-alkoxy, -NH(C1-C3-alkyl), N(Cl -C3-alkyl)2,
-SO2(C1-C3-alkyl), heteroaryl, phenyl, -O-phenyl, -0-heteroa

l,
ORNR IS HRIRARY ARF OO FUREE  ert MTESLBsLiytge Phen
substitueinidanayl, beraplethgt, modotylbsbenedf@amyl,C babiakiagglyl, furanyl,

fluorine, ?ﬁ@ﬁ% ne, fuifluorg tWrﬁHWHWm 5}}% phwhbﬁjﬂer%ﬂmﬁoimy!

OH, and yI and he Stit
monosubYfHEY 9‘@?@&1&; %f éjgogilé%??i %f]%gf ?emao%r}rrgeronaphthyi
trifluorometieyk ttifeu srapsétherysor@Hs Slegieds fﬁﬁﬁlctﬁlérl?@k@e?@ﬂﬁ/s’“ﬂg of:

;n;lébhstgﬂm@é m@ﬁ@#@tltt@%ph@w@yno&w quigenyC {rOgaatkyl), NHo,
seleclte)él #%H]B&%(gééup c?o}rgg jtmg of: hthé%gv ?J? éwtlt%n&’a&ﬁmxy’
-NHC(O) {8 H(€3-Rryalkuho, Y @13Garglk yﬁarcﬁ(ak&;v s-a!kyi heteroaryl,
-SO2(Cliparakylchetesagryl s, -CHoNR4RS, -SO2NR4RS and
-C(ONR4RS,
where the C1-Cz-alkyl substituent may be at least monosubstituted
by C4-Cs-alkoxy, fluorine, chlorine, trifluoromethyl, trifluoromethoxy,
phenyl, heteroaryl or OH, '
and the phenyl and heteroaryl substituents may be at least
monosubstituted by C4-Cz-alkyl, C¢-Cz-alkoxy, fluorine, chlorine,
trifluoromethyl, trifluoromethoxy or OH;

Ar is particularly preferably
unsubstituted or monosubstituted phenyl, pyridyl, quinolinyl, indanyl,
2,3-dihydroindolyl, 5,6,7,8-tetrahydronaphthyl,
where the substituents are selected from the group consisting of:
-CN, -C(O)(C{-Cz-alkyl), -NHC(O)(C1-Cz-alkyl), oxo, Cq-Cz-alkyl,
Ct-Ca-alkoxy, -SO2(C4-Cz-alkyl), heteroaryl, -O-heteroaryl,
-CH2-NR4R5, -S02-NR4RS, and —~C(O)NR4RS,
where the Cq-Cs-alkyl substituent may be monosubstitufed by
heteroaryl or OH, and the heteroaryl - substituent may be
monosubstituted by C4-Ca-alkyl;

R4  is preferably hydrogen or C1-Cz-alkyl;
R4 is more preferably hydrogen,
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substituent may be monosubstituted by heteroaryl or OH, and the
f@’?é géﬁ@%%%gent may be 35 monosubstituted by E}‘f %ﬁg
n or C1-C3-alkyl; R4 is more preferably hydrogen,
2006/042638 PCT/EP2005/010697 18®S5 is preferably selected from the
group consisting of; hydrogen; unsubstituted or at least monosubstituted

Chat o3l felpigen eyl an s, BVl Ry 'vbfpv%m&yéen;

furanyl and erl ere the subs ectedfrom
exenyl,

group CBH§I§E l&ﬁ@ll%rﬁ{éeaémwwt“@ Beniro-aliesh GHe
-N(CH3)Rdahyi; 3-aheh, 1-Garmkiakyihydiompivinsubstitsbd, orfarategst and
monosu ?éé?mgfz SNk YA y&@éﬂ%{&%”@}g'”&leﬁféﬁ@% e gboup

indolyl, yrazo 0 pyrro
1,3- benﬂﬁﬂﬁ%\?g p‘% ﬁﬂﬂg}f‘%tr dro% 2trla F]l ﬁﬁ!&zo@qo) -phenyl,

th|azo||d+|h§(CHg)@Zﬁly‘r@£+@|ﬁMydEQ@3ﬂbdyty wmﬂhwmbsnmém‘statednor at

turn sel hi

S ARG o o
C1-C3- a!FWP%? b iRy, i@%zﬂ E@)’f@ %ﬁ%ﬁ?r%"%’“’[
more prep.fﬁtrrzaibﬂgrsisr.gil,ec:te‘dC‘ervsL‘r'uEtmigrmigiconssilmt.mlalgdm)fhydrt&j@i’\)’di”OPY‘"E""?)/E
unsubstified, T”IWE%&S“M%Q&@ a|§ﬂx§¥6!9ﬁ%¥blH}Qﬁfﬁ}éloxazoiyt

e e RS o

-C(O)NHRIaINGh e HMOKNS)- GOy ICI, Fe1-t8alkyphenyl,  pyridinyt,
C1-C3-alkme oycmy urts@m;utedmakieastompsumtltum Shealfioxy,
pyridinyl, y | ranyl indolyl, benzimidazolyl,
yrazolylémamﬁlé) m%@ro%ﬁyl énzodloxolyl piperidinyl,

tetrahydropyranyl, triazolyl, thiazolyl, thlazolldlnyl isoxazolyl and

diRgdroisoxagely brahnssigubisibttettsraretindwroaglesesidtion tietydumen;

Congs“%%ﬂ&iﬂﬂfb% SPII%@PI%SUDSﬁtUted C41-Cg-alkyl, cyclohexenyl, indanyl,
phenyl, pyrrolidinyt, pyrrolyl, pyrazoly!, furanyl and piperidinyl,
where the substituents are selected from the group consisting of.
fluorine, -CN, -C{O)NHa», -O-phenyl, -C{O}-phenyl, -N(CHgz)2, C4-
Cs-alkyl, C1-Caz-alkoxy, hydroxy, unsubstituted or at Ieast
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazoliyl,
furanyl, indolyl, benzimidazotyt, pyrazoiyl, morpholinyl, pyrrolidinyt,
1,3-benzodioxolyl, piperidinyl, tetrahydropyranyl, friazoly!, thiazolyi,
thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substituents
are in turn selected from the group consisting of: fluorine, chiorine,
oxo, CF3, -OCF3, -NO2, phenyl, pyridinyl, -NHC(O)CHgz, -COOH,
hydroxy, C4-Csz-alkyl, C1-Cz-alkoxy, -SOoNH2, -C(O)NH2 and
-N(CHs)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 monosubstituted piperidinyl, pyrrolidinyl,
morpholinyl and piperazinyl,
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hydroxy, C1-C3-alkyl, C1-C3-aikoxy, -S02NH2, -C(O)NH2 and 30
-N(CH3)2; R5 is particularly preferably hydrogen, C1-C (fﬁ yﬁ
R%’Qﬁ B ferably together with the nitrogen aﬁdm g%%t g%ﬂag?
35 are bonded a radical selected from ffe group consisting of:

unsubstitytedokiqt Ieaskmosrer brtedaipe i tagglisipytonsisting of:
morpholi %and plpe_ra@g@ﬁ\éc %gﬂ%ﬁf%%gCT/%;ge _séggﬁ)pg? hyBroxy,

where the“SilSttuents the group consisting of: fluarine,
_C(0)-(Cunsabafigtiedx®rc Bicasry|, munesybsiiteiask iR yr afidazolyt
monosubsiitigg Phamviiimidagipiztidmyiding, myristiing|, whmsalsybsiitdents
pyrrolidina/!le%mﬁﬂjggiw@{gc Bigyurn fluorine or C1-C3-alkyi; R4 and

R5 form more preferably together with the nitrogen atom to which they
are bonded a pyrrolidinyl radical; 10 aryl is preferably phenyl, indanyl or

naphtapl RE/Kigmoene e eietabibhherydibicindainy thanyttiogentigtdarjo which
preferab% %2%?&1'Féﬁﬁﬁﬁ%iﬁimﬁf%@%lwndi”y" thienyl, pyrimidinyl,

imidazolyl, turanyl, In nzimidazolyl, pyrazolyl, 1,3-benzodioxolyl,
triazolyl, thiazolyl, isoxazolyl, pyrrolyl, pyrazinyl, oxazolyl, pyridazinyl,

quinglisytréfecabhoindnyhdndafirbolyhapbifayit, 3-dihydroisobenzofuranyl,
2,3-dihydroindolyl or 20 4,5,6,7-tetrahydrobenzothiazolyl; heteroaryl is

more, preferabl ridiny!, quinglinyl, indolyl, benzofuranyl; thienyl,
pﬁmiEﬁrﬂ)ﬁriﬁw%gg%ﬁﬁ]%upg%ﬁb%ﬁ%#}aggoIyI, pyrazolyl, thiazolyl,
isoquinolinyl, pyrrolyl or 2,3-dihydroindolyi; 25 heteroaryl is particularly

praforabapyEdingg ricszeiyl phrepyglimidinyl; heterocyclyl is preferably
morpholinyl, pyrrolidinyl, piperidinyl, tetrahydropyranyl, thiazolidinyl,

dihydroisoxazolyl, piperazinyl or e I
héteroaryl is )&rflaofeprabiy gyridinyi, thienyl, pyrimidinyl, imidazolyl, furanyl,

indolyl, benzimidazolyl, - pyrazolyl, 1,3-benzodioxolyl, triazolyl, thiazolvl,
isoxazolyl, pyrrolyl, pyrazinyl, oxazolyl, pyridazinyl, quinolinyl, isoquinolinyl,
benzofuranyl, 3-oxo-1,3-dihydroisobenzofuranyl, 2,3-dihydroindotyl  or
4.5,6,7-tetrahydrobenzothiazolyl;

heteroaryl is more preferably pyridinyl, quinolinyl, indolyl, benzofurany,
thienyl, pyrimidinyl, imidazolyl, furanyl, benzimidazolyl, pyrazolyl, thiazolyl,
isoquinolinyl, pyrrolyl or 2,3-dihydroindolyi;

heteroaryl is particularly preferably pyridinyl, imidazolyl, or pyrimidinyt;

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

heterocyclyl is more preferably morpholinyl, pyrrolidinyl, piperidinyl or
piperazinyl,
heterocyclyl is particularly preferably pyrrolidinyl.

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



- 30 tetrahydrofuranyl; heterocyclyl is more preferably morpholinyl,

10

15

20

25

30

35

pyrrolidinyl, piperidinyl or piperazinyl; heterocyclyl is particularly

pW@r?e[ﬁM&?@Q@yl 35 The invention also relates torsefppsssissai 188o7

formula 'in' which the meanings are: WO 2006/042638
PCT/EP2005/010697 18 X 0, NH or I\?(%Il C3-alkyl); R1 fluorine, -OCF3
oXC1-CHalil; B Renwdiegdkyiluorine, -OCF3 or C1-C4-alkyl; R3
quorine -OCF3 or C1-C4-alkyl; Ar unsubstituted or monosubstituted
?ée heteroar, kﬁ here h l uPstltuents are selected from the
lp ¢ £‘ﬂ?g o@ EN e ?: n% 'CF3, -OCF3, -CN,
-C(O)(Cl -C3-alkyl), NH2, NHC(O)(Cl -C3-alkyl), hydroxy, oxo,

CRL3-adréder3mikems, NBHEKldrEaloh.altie1-C3-alkyl)2,
-S02(C1-C3-alkyl), heterocyclyl, heteroaryl, aryl, -0-aryl, -O-heteroaryl,
-CH2-NR4R5, -S02-NR4R5, 15 and -C(O)NR4R5, where the C1-C3-alkyl
Slﬁ%tltu&hﬂm@ b et roResaliswitiited by C1-C3-alkoxy, fluorine,

chlorine, trlfluoromethyl trifluoromethoxy, aryl, heteroaryl, heterocyclyl or

and the eteroaryl an t t
B on RS, AR LU HENSEIRLAT IR the
mﬂuororﬁéhwlttﬂﬂtﬁ)ﬁfméﬁ{@ﬁsﬁérf@m e ﬁyﬁhﬁ’g@?{’ét&@lgﬁsalkyl, 25
R5is sefﬁﬂedérmh!ﬁmgre@ﬁgpr@@ﬁ@g ANy yAMEEG; D geaikyit) tBitHor at

least morgm gctglaﬁ ralky ;,&y)ggghesgayl @dé@ygmen& Ca-alkoxy,

pyrrolldln azol " furanyl and plperldlneé wheré the
i

substltue ér@é @ graieybansiif o B, egigrocyciyi,
-C(O)NH%te@adwhwryC(@ phenyD-N(EHB R CLEZ-NRARGy -SO2-NR4ARS,
Cl-CB-%@(xd”(&rm%#g,substituted or at least

where the C1-Cg-alkyl substituent may be at least monosubstituted
by C1-Ca-alkoxy, fluorine, chiorine, trifluoromethyl, trifluoromethoxy,
aryl, heteroaryl, heterocyclyl or OH,

and the aryl, heteroaryl and heterocyciyl substituents may be at least
monosubstituted by C¢-Cz-alkyl, C1-Caz-alkoxy, fiuorine, chiorine,
frifiuoromethyt, triflucromethoxy or OH;

R4 hydrogen or C1-Cz-alkyt;

R5 is selected from the group consisting of; hydrogen; unsubstituted or at
least monosubstituted C4-Cg-alkyl, cyclohexenyl, indanyl, phenyi,
pyrrolidinyl, pyrrolyl, pyrazolyl, furanyl and piperidinyl,
where the substituents are selected from the group consisting of:
fluorine, -CN, -C{O)NH2, -O-phenyi, -C(O)-phenyl, -N(CH3)2, C1-C3-
alkyl, C4-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, chiorine,
oxo, CF3, -OCF3, -NOg, phenyl, pyridinyl, -NHC(O)CH3, -COOH,
hydroxy, C4-Cgz-alkyl, C1-Csz-alkoxy,  -SOsNH2, -C(O)NH2 and
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indonI benzimidazolyl pyrazolyl, morpholinyl, pyrrolidinyl,

Be?é Bé%/éamperldlnyl tetrahydropyranyl, triazolyt; thieRelyhs/010697
thla Zolr |ny isoxazolyl and dihydroisoxazolyl, whose substituents 35 are

in turn selected from the group consistirtg of: fluorine, chlorine, oxo, CF3,
-OCF3, -N@2Hplemyl, pyridinyl, -NHC(O)CH3, -COOH, hydroxy,
C1-C3-alkyl, C1-C3-alkoxy, -SO2NH2, -C(O)NH2 and WO 2006/042638

PCT/EPZ 05 010697ﬁgﬁ%§wﬁ%§2 rR4 an,(;a'% %éﬁ% {%? Yéﬂgjﬁiﬁd;

consshn@d’l’cains&t%ﬁ&deﬁmmaﬁh% mﬁnﬁﬁ%%ﬁﬁ WRSEIRS

y”O"d'ﬂéhéﬁomaﬁh@mb@ﬂmtwegﬂp@uusmmser@wmﬂdmwenwmeimvl and
selected from the group consisting of: fluorine, -C(O)(C1-C3-alkyl), oxo,

C1-C3- awe%n Xy, unsubstituted or at least monosubstltute \Acﬂ%hene/

|mldazolwhmﬁhﬁlﬁﬂb%@ﬁm%ﬂf%lﬁﬁmm JFRMAB TP HROSE tihg of.
substitueisriake in tu@(@.)(mn@gmkbﬂ(m alkytparyl Fﬂﬁe@i aligdny| ofydroxy,
naphthyl e ieteory! Ryrdipv JaignyinayBaidiomt s daneiy furamidazoly

indolyl, ben2|m azoyl pyrazolyl, 1,3-benzodioxol thiaz

L.t | |
isoxazolyPY§irety PSRtV d%éﬁ?ﬂ@/l”}ﬁ'yﬁﬁ AR ltﬂ;ﬁ%’ mz/ﬂbse ABebuents

isoquinolangl jiémzofinantyd, & Expd33adkirlidroiso- benzofuranyl,
2,3- dihydroindolyl or 4,5,6,7-tetrahydrobenzo- 20 thiazolyl; heterocyclyl

morpholinyl pyrrolléj |per |, tetrahydropyranyl, thiazolidinyl,

difdois® %%’Iyln ﬁfgﬂa Wﬁ@?ﬁf/ rahydrofuranyl 25 and the

physiologically tolerated salts thereof. The invention further relates to

coperiyi of thodarmula tigmyniclpiiemigieaningsidezolyl, furanyl, indolyl,
benzimidazolyl, pyrazolyl, 1,3-benzodioxoiyl, triazoiyl,
thiazolyl, isoxazolyl, pyrrolyl, pyrazinyl, oxazolyi, pyridazinyl,
quinolinyl, isoquinolinyl, benzofuranyi, 3-oxo-1 ,3-dihydroiso-
benzofuranyl, 2,3-dihydroindolyl or 4.5,6,7-tetrahydrobenzo-
thiazolyl;

heterocyclyl morpholinyl,  pyrrolidinyl,  piperidinyl, tetrahydropyranyl,
thiazolidiny!, 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-Cz-alkyl);
R1  C4-Csz-alkyl;
R2 'hydrogen;

R3  Cq-Ca-alkyl;



~ 30 X NH or N(C1-C3-alkyl); RI C1-C3-alkyl; 35 R2 hydrogen; R3
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C1-C3-alkyl; WO 2006/042638 PCT/EP2005/010697 20 Ar unsubstituted

orenesuhsiitged phenyl, indolyl, benzofuranyl, benz;szﬁgxg@gbégygwlsg-f
thienyl, imidazolyl, pyrimidinyl, pyrazolyl,. isoquinolinyl, pyridinyl,

quinolinyl, or 2,3-dihydroindolyl, where tfie substituents are selected from
thégroupioenbiituteds: & flovveswhstitited Crigen@CHRi3dotA, benzofuranyl,

'C(O)(Clbéﬁzﬁfﬂiﬁﬁzbi 2, fumﬂ(oﬂﬁ 3%M925mr%yﬂﬁ?f@myl pyrazolyl,
C1-C3- alk |, C1- I OXPé Ik )% &%' % |2

e M R T T e

-CH2- NR&h@a’aﬂ“@zsmb&tmwgﬁcar&:%@mtaﬁim&dbmmm&w&@m@51
salbstitueﬂmmayé hmmmt-amm@ﬂgmem b-y:;(zl}@ﬁ «Et%oelmk.yfbl,lwﬂ\@
chlorine 0 y or

the phenjlQ fé}rd%‘rﬁzqe £§ mﬁ:‘g’x nts ima ggét Ig s? éubs1t|tu rg\koxy,
oy 1. AN 2o giRoxyirives ADane Si32itiaGoRlEy . neteroary,

trifluorometbayly cOPHER hyOrbgesrdiiryl sElepiedRams tha grpiiR4RS, and
consistln%@ gen; unsubstituted or monosubstituted C1-C6-alkyl,
|ndan

cyclohexen phen pyrrolidinyl, yrronI pyrazolyl furanyl and
piperidin}/f? Wﬁet@? ¥h§n%5?@é’@l%ct%’@¥r5ﬁ ﬂté@%uﬁ‘@ﬁ%%%ﬁfgtt"d

of: fluoribg, Mﬁ(@mﬂud}m@mblofﬁ@)ﬁmﬁmmimﬁ@HSﬁﬂuﬁrbtﬁéthoxy,
25 aIkyI ﬁﬁ unsubstituted or at least monosubstituted

phenyl yr|m|d|nyl |m|dazonI furanyl indolyl,
benzimi Byrﬁ%m RIS IRHolRHRRTItdeR S PR 0REIy At least

piperidlnmm@t;&im@chm taohk bz &ykCs-alkoxy, fluorine, chlorine,
trifiuoromethyl, trifluoromethoxy or OH,;

R4  hydrogen |

R5 is selected from the group consisting of;

hydrogen; unsubstituted or monosubstituted C4-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)NH2y, -O-phenyi, -C(O)-phenyl, -N(CH3)2, C4-C3-
alkyl, C4-Cgz-alkoxy, hydroxy, unsubstituted or at least
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyl,
furanyl, indolyl, benzimidazolyl, pyrazolyi, morphoiinyi, pyrrolidinyl,
1,3-benzodioxolyl, piperidinyl, tetrahydropyranyl, triazolyl, thiazolyi,
thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substifuents
are in turn selected from the group consisting of: fluorine, chiorine,
oxo, CFga, -OCF3, -NO2, phenyl, pyridinyl, -NHC(O)CH3, -COOH,
hydroxy, Cq-Cs-alkyl, C4-Cgz-alkoxy, -SO2NH2, -C{(O)NH2z and
-N(CH3)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:
C4-Ca~alkyl and hydroxy;



- thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substituents 30 are
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in turn selected from the group consisting of: fluorine, chlorine, oxo, CF3,

- 4BReay!, pyridinyl, -NHC(O)CH3, -COON, gyglfepn005/010697
C -gggg&é}l,ac%g-g&alkoxy, -S02NH2, -C(O)NH2 and -N(CH3)2; or 35 R4
and RS form together with the nitroger? tom to which they are bonded an

unsubstituted or at least monosubstituted pyrrolidinyl radical, where the

s%itu%é,ﬂgp&qmﬁggrom the group consisting of: C1-C3-alkyl and
hydroxy; WO 2006/042638 PCT/EP2005/010697 21 aryl phenyl or

indanyl; heteroaryl pyridinyl, quinolinyl, indolyl, benzofuranyl, thienyl,

pyhetedoazyt 5 im@i@m,qumwwewgms&ag@@%%wa%lyzhﬂﬁwewﬂmidlnyi.

isoquinolinyl, pygrade-Rid, 3-dilrediaindplyizmedtneophysiplaaizally, thiazolyl,

tolerated salts thereL% &%Tihﬁl I\é&}gt@ﬁﬁ(&ﬁﬁﬁ%ﬁﬁ %ﬂmpounds of the
YHings are: or N-met ﬁ;

formula | in whith the  teari 15 RI ethyl; R2
hydrogen; R3 methyl; 20 Ar unsubstituted or monosubstituted phenyl,

ingiadyih& ShySicteigicdiycsiesgtbthybipy tilbngbiquinolinyl, or

2,3-dihydroindolyl, where the substituents are selected from the group

consisting of; -CN, -C(O)(C1-C3-alkyl), -NHC(O)(C1-C3-alkyl), 0xo, |, .
c1ee ngntion é@:é@ﬁﬁsﬁyﬁ%&ﬁé f%.%mf?ﬁe%&%‘aﬁ% Ui which the
-OrhetamiogeygreéCH2- NR4RS5, -S02-NR4R5, and -C(O)NR4RS5, where the
C1-C3-alkyl substituent may be monosubstituted by heteroaryl or OH,

angd the heteroaryl substituent may be monosubstituted by C1-C3-alkyl,

R1 ethyl;
R2  hydrogen;
R3  methyl;

Ar  unsubstituted or monosubstituted phenyl, indanyl, 5,6,78-tetra-
hydronaphthyl, pyridiny!, quinolinyl, or 2,3-dihydroindolyl,
where the substituents are selected from the group consisting of:
-CN, -C(O}C1-Cz-alkyl), -NHC(O)(C4-Cz-alkyl), oxo, C4-Cz-alkyl,
C1-Cs-alkoxy, -S02(C1-Cz-alkyl), heteroaryl, -O-heteroaryl, -CHp-
NR4R35, -S02-NR4R5E, and -C(O)NR4RS,
where the C1-Cs-alkyl substituent may be monecsubstituted by

heteroaryl or OH,
and the heteroaryl substituent may be monosubstituted by C1-Cx-alkyl;

R4  hydrogen
R5  hydrogen, C4-Cg-alkyl) or pyridinyl;

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

heteroaryl  pyridinyl, imidazolyl, or pyrimidinyl;



- R4 hydrogen R5 hydrogen, C1-C3-alkyl) or pyridinyl; 35 R4 and R5 form
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together with the nitrogen atom to which they are bonded a pyrrolidinyl

yridinyl, imidazolyl, or pyrimidinyl;

WQ%7 22 and the physiologically tolerz:(}é %ﬁ%ﬁ%@%ﬁ@foﬁw
The invention also relates to compoundg of the general formula | selected
5 from the group consisting of: 3-(5-ethyl-2-methyl-6-oxo-1,6-dihyd
oBEe T ARl e P e TR gty - 6-0x0-1.6-d hyd
ropyrid in-3-ylami enzamide;
5-(3-acetylphenylamino)-3-ethyl-6-methyl-1 H-pyridin-2-one; 10
N-Taéamxémbm@iﬁulréi@mlcﬁedihuﬁh:upg!éobﬂmmnebphﬁnmmetseiected
apj ggfq.}gni)élf @inolin-3-ylamino)-1 H-pyridin-2-one;
4- (%ﬂ@f -methyl-6 oxoq 6-dihydropyridin-3-ylamino)benzenesulfon-
amide; 15 3-ethyl-6-methyl-5-[4-(pyridin-3-yloxy)phenylamino]-1
Hp{Biaithg-BreetBydifiydocd-BridapdiabytiotierBAdarinop fberetbiyitdie;
H:‘:'l I -9”;%9%1 638%4126% M‘i‘# idin- 3 yiammo)benzam:de

ol- 6 eth 19 niﬁ yr| ‘iﬁfb
4 és R B e LR Mol SRR B fcin-2-yk- 20

bé\hiaﬂés@ﬂmﬁanﬁm. yi 5-oxo-1 8—d|hyuropyridu,~3«ylan"mo}pheny!jauete
3-gthide6-methyl-5-(5-0x0-5,6,7,8-tetrahydronaphthalen-2-ylamino)-1 H-

pyyidip?
N e S R E A i 3
a 5methyl -6-oxo-1,6-dihydropyridin-3- ammo) enzenesulfon-
G-QEaEibyI 2 methyl 6 -0X0- 1 6- dlhydropyrldln -3-ylamino)nicotinonitrile;

R S R R 2
Bl r.kw@9MHa§1@ e WﬁtﬂM‘ﬂ Grricin-2-one:
5$ammp@@mmdw-3wmwmwum-mmhyz ~1H-pyridin-2-
one;
4~(5-ethyl-2-methyl-6-0x0-1,6-dihydropyridin-3-ylamino)}-N-pyridin-2-yl-
benzenesuifonamide;
3-ethyl-6-methyl-5-(5-0x0-5,8,7 8-tetrahydronaphthalen-2-ylamino}-1H-
pyridin-2-one;
N-[6-(5-ethyl-2-methyl-6-ox0-1,6-dihydropyridin-3-ylamino }pyridin-3-yl}-
acetamide; _
6-(5-ethyl-2-methyi-6-ox0-1,6-dihydropyridin-3-ylamino)nicotinonitriie;
3-ethyl-6-methyl-5-(1-oxoindan-5-ylamino)-1H-pyridin-2-one;
3-ethyl-6-methyl-5-(pyridin-4-ylamino}-1H-pyridin-2-one;
3-ethyl-8-methyl-5-(pyridin-2-ylamino}-1H-pyridin-2-one;
5-(2-acetylphenylamino)-3-ethyl-6-methyi-1H-pyridin-2-one;
5-(4-acetylphenylamino}-3-ethyl-6-methyl-1H-pyridin-2-one;
3-ethyi-6-methyl-5-(pyridin-3-ylamino)-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-methylaminomethyiphenylamino)-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;



- 30 5-(4-acetylphenylamino)-3-ethyl-6-methyl-1 H-pyridin-2-one;
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3-ethyl-6-methyl-5-(pyridin-3-ylamino)-1 H-pyridin-2-one;

3- - 9 yphenoxy)-6-methyl-1 H-pyridin-2-op@;1-/Ep2005,010697
B-Mtl%@é@%yg&oxo-l,6-dihyd.rop ridin-3-yloxy)benzonitrile;
3-ethyl-6-methyl-5-(3-methylaminomettkyiphenylamino)-1 H-pyridin-2-one;
3Saaemweaﬂatwnﬁe@mmﬁmmmwmmiamemmwm&pmne'a,-one;

3 eth &géeég%h%éiag%ﬂ%w %%%rlé%ﬁm Zg}?)]ﬁﬁéaﬁa t;'r:lo 1 H- piﬁgﬁez-

3 anq/ﬂ&rpbywsg@qiwurt@lemt@q/Eﬁ&mmgﬁ@ﬁﬁnammo)- 1
H -pyridin-2-one; 3-ethyl-5-[3-(1-hydroxyethyl)phenylamino]-6-methyl-1

idin-2-on - thyls 5 t
B et o TR AL o, agic or basi
cmﬁds%f tedgorrilila MEdprizséhe bEtAIRVAEEIC éf‘@asfioré?éﬁﬁg ing
orgHBRIcHRIEIDagic hesgcorysiesi fheacossaitaderisphaisoldgtatiy oto  the
oy gl g AR EREe irusRcce e

armaceufically u he 10 compounds of the formgjgoH

H%Rﬂf*@%’(ﬂéfc r@@@w‘%ﬁé‘éﬁ'm&r@%&kﬁﬁ-ﬁ%j?&u&s@caﬂ%&
exgrophes asaaikedi nsethfsnksapnelerablylsationetal satimgsiafarelig sodim or

alkineLAHh DAEl S3HS a8 TafiBifhen AaMPRORRIH NGRS, &(@S calcium or

ammonium salts, e.g. as salts with ammon%aﬁor organlg?el{‘%me o[ %mlngla or

adﬂ@gmﬁﬂ’?op{hé%ﬁmﬂ?ﬂopmn@a e 5915 asic B!
protgaaialae)igasups antenatishCernermunereadbr fﬁ@t‘éﬁ@cwﬁyﬁ}%@ne or

C%@éog&i&qdel A ém&wmgjhayf@@y@'@@giﬁﬁﬂwt@@ ageagidmore basic
h %%%?%}6} Wlth QoLgRnG Y \ﬂ g‘\%r Bkefﬂ%tf aphgsqoiogfcaily

phates, S ates met anesu onates acetat

|aété@é§feﬁ§§§ie§idﬁm&|%§§§ IR R0 ABRGRRIS RHRS cHRf SodRle as
t2hQ19th©H§fmid§ | Clptﬁwmtmih asncllfaww basistigroepslionhés)olcacddates,
SSERARTRR, B e W e ol b
of t e formula | comprise both acidic and basic groups in qge moieouie
then, besides the salt forms described, also inner salts, called betaines,
belong to the invention. Salts can be obtained from the compounds of the
formula | by customary methods, for example by combining with an acid or

base in a solvent or dispersant or else by anion exchange from other salts.

The compounds of the formula | may, if substituted appropriately, exist in
stereoisomeric forms. If the compounds of the formula | contain one or
more centers of asymmetry, these may have independently of one another
the S configuration or the R configuration. The invention includes all
possible sterecisomers, e.g. enantiomers or diastereomers, and mixtures of
two or more stereoisomeric 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 stereoisomers 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
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- formula | by customary methods, for example by combining with an acid or

base in a solvent or dispersant or else by anion exchange from other

S ounds of the formula | may, if subst
MR PR arRgo0se7

in stereolsomeric forms. If the compo
formula | contain one or more centers%‘l‘asymmetry, these may have
inftepamddntly of one another the S configuration or the R configuration.
The invention includes all 30 possible sterecisomers, e.g. enantiomers or
digastereomers, apd mixtures of two or more stereoisomeric forms, e.q. .
erthRrEFPRIIES Fhotere RHEINE S rfo S ERARfb L YABP R g
thoetieldsgirhahatiiepise forignmito dbhteoresarsrynuaiien. Some typical

d%ﬁﬁf_&@@%@%ﬁl&@@@%%é‘!ﬂgéeﬂbﬁ é@?ﬁ@ﬁ&éé%@r@cﬁ Beoy¥ew as schemes
gr]la ti ratios or in the form o;. ra%emateg

rs in.differe .{o the 3 _
e SRR S U L Learoe BElIRad s dalaipgyioove unless
fripdiorigng atherwise hyherstoritay méhwdsaing eeamneupds and the
stpilReaRIanitee syrdheRisef conbie: Wd@g?wa@mf ;;ﬂﬁ BEES®R, aﬁie%aaed by
pr v S eric forms of the compounds of the
m)%%%%%‘o%%%&%&ﬁ?&%g& 24 formula I. The compounds of
the formula | can be prepared by various chemical methods which
likewise belong to&e present invention. Some typical 5 routes are
outlined in the reagtion sequences referred to bglow as schemes 1 to 3.

Substityent¥ R argif.each case défingd,as indigated above upless
indicated Btherwise hereinafter. fhe Starting cetdpoundssa Br, |
interm e either com wdlyravailable-e+ean be prepared by

methods kribwn to the skilled worker. In NBS or CHsl RENIY R3°R1
MsOH R1 Br, | Ag2CO3 R21_T (CHCIsRY fBr,] OHR3 O#H R3i

gOF PdCI2(dppf) ' re o-F
0.0 NEt3 R il
H 1,4-dioxane § = o
oo — So” SN A3 R = alkyl radical, R', R’ may
e also together form a ring
RO -—B'O“F*' or
R~-" B _ o,  PdCi{dppf)
0 oFf Lo i
DMSO
Scheme 1

Thus, for example, a compound of the formula | is obtained from
intermediates 11 or Hl (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 methyi
iodide in dichioromethane 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 to hydrogen and R3
equal to methyl. According to the desired radicals for R1-R3 it is possible to
employ other appropriately substifuted 2(1H)-pyridones as starting
materials.



. ONR3 Il PdCI2(dppf) R2 O-'R' 0.B.0 NEt3 R1 B. R, H 1,4-dioxane 0 +
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or O N R3 R'=alkyl radical, R', R' may also together form a ring R', B'B.

PW%&%@%@;R KOAc DMSO Scheme 1 Thus, fas¢xaBmiesm10697

compo mula | is obtained from intermediates li or Il (possible
preparations are described in scheme 4¥as 15 shown in schemes 2 and
3.lhitermestiidee llicarabe beepaempihedn fomppnenaesiate] -} RRY apalirdium-
S%?%? %rﬂ%ﬁ%’ﬁ"ifﬁ?eﬁ%rﬁE@@‘WF@&bﬁbWWﬂﬁtlﬂg(%{M@Bﬁ@tﬂﬁown or
carrie or €xam -bromosuccinimjde or N-iodosu Ny 4
o TS UEr e i QOB BLEHE 0 Nhach il (O a1
mbigidinbanidphasohinofesocsrenas teataivioanst snotassidsonatsiate or
Feretraatpine3etbuse-melie@il sipigens isLisemesasiatiognt).
material to prepare compounds with R1 equal to ethyl, R2 equal to

hydrogen and R3 equal to methyl. According to the desired radicals for
R1-R3itis %ossible to 25 employ other appropriately substituted ., .
2(1H)-gyridongs, as starting materrj;als.ﬂﬁv 2006/042638 Ri zfa..R,
PCT/EP200! /010691__254n;epmedia]g)¥[ca?i be-prepared=from ] |
intermediaté TRby pigliaedium- catalygedNborylatiofigforexample’byireattion
with bis(pinacolato gigtnapmr@r 4,4,5,5-tgtramethyl-1,3,2-dioxaborolane
with palladium dich oride 1,1'- bis(diphenylphosphino)ferrocene as catalyst
and potassium acetate or 5 triethylamine as basé-@i-8tethyl sulfoxide of
1,4-dioxane as solvent). R2 R2 Ar%érné?bi Br,i All Rt/ NCR.

Compounds of the formula IV can be prepared by palladium-catatyzed
Buchwald-Hartwig amination with an aniline (scheme 2). Elimination of the
methyl group from the compounds of the formuia IV (for example by
trimethyichiorosilane and potassium iodide in ac\?tonitrile) affords the
pyridones of the formula [.

0" N R3 Phenol s}
Cu(DAc)2 MaCN
i Pyrdine ]

Scheme 3

Preparation of compounds of the formula V can start from intermediate lil
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 trimethylichlorosilane and potassium iodide
in acetonitrile) affords the pyridones of the formula [.

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

in may be appropriate in all procedures for functional groups in the
molecule fo be protected temporarily in certain reaction methods. Such



O N R3 Aniline 'O N R3 TMSCI, KI 0 N R3 Pd2dba3 McCN H i .
(tBu)2Pbipheny™, IV NaOtBu R'=H, C7-C3 MW S Scheme 2 10

GomRAHRIsLidhe formula IV can be prepared by pallasii=esalyzRM 06597

Buchwald-Hartwig amination with an aniline (scheme 2). Elimination of the
methyl group from the compounds of formula IV (for example by
tprodeislivh| grosin e e darottiasidon thdidkileak atomiteite) Tafforaisigation of a

PRI IIBE AR BTl BRI B e
YRR [RSCHERle SVABn 20 o ABRLSS RS0 D the
Sitetatara iatsinsediabe |R2PRbioNNSre aapRItyriasppler-Baalygididual case

GRERBNY gHtuahesols (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
pYiRIGHes Tt tHvVRIHNaalsesrEiaiasn in Bica e p IS retseripsifeagaording to

sereiuiz Il aneitheaadeaiitirbasesdieaysiiesized by acids known from
the literature. In may be appropriate in all procedures for functional groups
in the molecule to be grotected temporarily in certain reaction methods.

Jth POIRRRiS4064nPasmers dosmelssdh assproASRTvingiiys Apd are
fanubaditgythesskiietbwionk¢heT hesttentionDidispagtectiviignogsoreiated o

G NGB MRS UG AN, FERdRdAt e

introduction and elimination, are described in the literature and can be
adapted where appropriate to the individual case

According to a third aspect, the present invention provides a compound of the
formuia | as defined above and/or its physiologically tolerated salts for use in
pharmaceuticals for the freatment of a disease selected from the group
consisting of: tissue damage resulting from cell damage or cell death owing to
necrosis or apoptosis, neuronally 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 scierosis (MS), ischemia related to heart
surgery, age-related macular degeneration, arthritis, arterosclerosis, cancer,
degenerative disorders of the skeletal muscles with subsequent replicative
senescence, diabetes and diabetic myocardial disorders.



without difficulties. The present invention also relates to the use of
compounds according to formula | as pharmaceutical or medicament. The
compounds of the general formula ¢). are PARP inhibitors and are
accordingly suitable for the treatment of diseases which are related to
PARP, are promoted thereby or result from its involvement. According to a
third aspect, the present invention provides a compound of the formula |
Accordirfieftaed afooveh anspercis Py sotegicallyveldiatepeatidder tise imse of

comﬁ)orb%rcriga%?u%al%(r)rw § tfeag“ﬁgﬁlﬂéé 4Bgase SRlGIeHEIMIRG R ally

consisting of: tissue damage resulting from cell damage or cell death

toleraadngalisntscrdbr oRapBELle, MeRonaNicASRacitistiR HealRNbof 2
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medisiehktivs exeriaEntal disoriersncefsrinigeitmEAEadtimpea, stroke,
reperfagiess é%&g@Ch%ﬁY&%@?S&il to figaHLaHIGR!Y. 388 relrigrbmaarative

egeneration, arthritis, arterosclerosis, cancer, degenerative disorders of
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damage.or cell death owing to necrosis or apoptosis, neuronally mediated
myoﬁggr‘g@?ﬁé?ﬂ%%r%r disorders, cerebral ischemia, head trauma, stroke,

reperfusion damage, neurological disturbances and neurodegenerative
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. _.of the present invention are preferably employed for the
ischemia related to heart surgery.

The compounds of the present invention can be used in particular for the
treatment of a myocardial infarciion.

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

The compounds of the invention of the formula | and their physiologically



treatment of diseases which are caused by ischemia or reperfusion
damage. Diseases which can be treated are more preferably selected
fromn 20@6eN9Rp3BNSIsting of: cerebral ischemia, repeSIoREBARR/E 10697
cardiovascular disorders, myocardial g3farction, myocardial ischemia and
ischemia related to heartlséJ?rf?eir . The compounds 0{ the present
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pharmaceut|c reparations e.present invention :
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pharmaceutical .
According to a fifth aspect, the present invention provides a pharmaceutical

composition comprising an effective amount of at least one compound or of a
physiologically tolerated salt thereof as defined above and a physiologically
tolerated carrier.

Pharmaceuticals which comprise compounds of the invention of the
formula | andior their physiologically tolerated salts can be administered
orally, parenterally, e.g. intravenously, rectally, by inhalation or topically,
with the preferred administration being dependent on the individual case,
e.g. the particular manifestation of the disorder o be treated.



composition comprising an effective amount of at least one compound or
of a physiologically tolerated salt thereof as defined above and a
physiologically tolerated carrier. Pharmaceuticals which comprise
compounds of the invention of the foramala | and/or their physiologically
tolerated salts can be administered orally, parenterally, e.g. intravenously,
rectally, by inhalation or topically, with the preferred administration being

dependent on the individual case, e.g. the particular manifestation of tk
(T R DR TaTAET B B oH 0 R SRR U SRR the
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rdésiamgpiidsor smiesiieatvesniformilzerspalings tiawtieve praspoatives,
effaghifdier sHhskRBCES OacRRIgEANLS. fgidt fasefor osatedministiaieRs or
the active compounds are mixed with the additives suitable for this.
F58E s uch as carriers, stabilizers or inert diluents, and converted by
conventional methods into suitable WO 2006/042638

E%T/EE’?%QP%{ Pé&ﬁl%r%mt?éﬁamltta%s&?ﬂoe %?ﬁ%ﬁl i d@%@@r@@@&&i&h the
ard.gelatin capsules, agueous, alcoholic or oily solutions s Qf .
iﬁéjl%ggﬁ?e %"{%1% ?%rn ?ﬁ'éﬁléﬁ)g?g QGHT R &5 cCRAGhes ﬁa’%@%ﬁ@ﬁ(ﬁn inert
oditbentie, podsskenvpHesphdne, Iesoeninalse Beitadn, caciafyitable
com starch. It is moreover 5 possible for preparation to take place both as
dry and as wet granules. Suitable oily carriers or solvents are for example
vegetable or animal oils such as sunflower or fish liver oil. Suitable

solvents for aqueous or alcoholic solutions are for example water, ethanol

or sugar solutions or mixtures thereof. Further excipients, also for other
administration forms, are for 10 example polyethylene glycols and
polypropylene glycols. For subcutaneous or intravenous administration,

the active compounds are converted if desired with the substances usual

for this purpose, such as
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solubilizers, emulsifiers or further excipients, into solution, suspension or
15 emulsion. The compounds of the formula | and their physiologically

tolgatedatia merralso be lyophilized and the resultinggyoprilizaies e 0697

used for example for manufacturing pr gucts for injection or infusion.
Examples of suitable solvents are watér; physiologically saline or alcohols,

e presgaisbnMropHabl, 98/ ciablets wwelpirds ightalelutieid speletis capsules,
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cases of myocardial infarction, for example in an intensive care unit,
Pharmaceutical formulations suitable for administration in the form of
aerosols or sprays are for example solutions, suspensions or emulsions of
the active ingredients of the formula | or their physiologically tolerated salts
in a pharmaceuticai!y acceptable solvent such as, in particular, ethano! or
water, or a mixture of such solvents. The formulation can if required also
comprise other pharmaceutical excipients such as surfactants, emulsifiers
and stabilizers, and a propellant gas. Such a 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 o the circumstances of the individual case
for an optimal effect. It naturally depends on the frequency of administration
and on the potency and duration of action of the respective compounds
employed for the therapy or prophylaxis, but aiso on the nature and
severity of the disease to be freated and on the gender, age, weight and
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intravenous infusion, may also be advantageous. Experimental section

Lisyof 2bbsryiésss 15 nBuLi nbutyllithium DMF N,N-Bi3wHRROO0SMaesS 7
DMSO dimethyl sulfoxide eq. mole equjgalent 20 MeCN acetonitrile
MeOH methanol NaOtBu sodium tert-butanolate NBS

NiprbitstlcaRparRe RERS UM RIEIERISORR FsaRdiARd RN whether
Pdi@lﬂﬁpmJiglabiﬂgjMhpmmwm&f@rdeémeimmdﬁmmmmuﬁd@f the
S R S s gl
R D B R S Bty
THO tetrafygrofirady meribt dnRenmalbcaiobady3wauotabssnssdidn be
glgﬁﬁgﬁ%%%}giﬁggg@%g@_} ﬁ?@%&@c@@@‘%@ﬁﬁ&ded info a plurality of,
S o AU HEES: BIBIBUTUPRS bibameny of ace
hyeaegenintnresailial thisation: for example in an infensive care unit,
3-Bapsreebattiadriinistthty- 2oy ethjdptiddiner(cimfyatomd &)g5 Bry continuous
intravenous infusion, may also be advantageous.

Experimental section

List of abbreviations

nBul.i - nbutyllithium

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

eq. mole equivalent

MeCN acetonitrile

MeOH methanol

NaOtBu sodium tert-butanolate

NBS N-bromosuccinimide

NEt3 triethylamine

NIS N-iodosuccinimide

PdCI2(pddf) 1,1"-bis(diphenylphosphinoferrocenepaliadium(il)
chloride

Pd2dba3 tris(dibenzyldeneacetone)dipalladium(0)

RT room temperature

RP-HPLC reverse phase high performance chromatography

(tBu)2Pbiphenyl  di(tert-butyl) biphenylphosphine

TFA trifluoroacetic acid

THF tetrahydrofuran

TMSCI trimethylisilyl chioride

KI “potassium iodide

Synthesis of halides of the formula ||
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" =ON A mixture of 3-ethyl-6-methyl-IH-pyridin-2-one (23.92 g, 174.4 mmol)

and N-bromosuccinimide (32.67 g, 183.5 mmol) in methanol (450 ml) was
10styrEsharulerargogen at room temperature. A thick sesyensROCRMEE07
after 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
andiledhasis BPMNoffwaieMee iturdemanstaied i r%&nﬂ&aﬁﬁtrpf the
withcstitda dRanedihaintdikkengt] RRreguet|do.hiirrogsitaadVvds wasakd witktthyl):
cold water and 15 dried at 65C 35.93 g (95%) of

5-bromo-3- eth -6-methyl ridin-2-one were obtained in the form of a
bég%"BB"\ﬁa@re AT -%?fH“ BRI IGISARIMBRYRE (25 g, 115.7
mmol) was dissolved in 200 ml of chloroform to form an orange solution.
Silver 20 carbonate (31.9 g, 115.7 mmol) was added and the mixture was

vigorously stirred. Methyl iodide 8 : ol) was added to this
suspension, which was then stlrred iff the dark at RT under nitrogen. After
3 days, the mixture was filteres.anc ion was concentrated in a

rotary evaporator. The residue wids chanatographed on silica gel with
n-heptane 25 as mobile phase and afforded a colorless oil (21.7 g, 82%).
MS: mfz = 230 and 232 (M+1) 1H-NMR (CDCI3): 5 = 7.44 (s, 1H); 3.91 (s,

3'71) n%n‘?t%r@ oA dtyl-6- Hahﬁq P ﬁ@:ﬁ'i)-o%é%ﬁ ék'gJ T74%H8nol) and

hesis of boric ester e form I The synthesi 0
%m&ﬁ’%@% e o o hanobddRgem) was
Pem@ézmm@ommreateswndenm@”amde(m thjokisuspensirofequadtsfter

hydie@enang Rsewdal sit@@tByRT for a further 24 h. The reaction mixture
gfé y!ﬁgdn?ge t (%X ,{?maet gf(%cb‘lo%g {ﬁ” e Héé' cgnglhzép{r% gr%%cgﬁgﬁﬁuted

8-athof aviatethdxie2mhdthg pyagise pladsin greicmpaily, wilhssiirring
1@1 Mrﬁmﬁﬁ%ﬂa@ with el ane:(fedid0eb4bwast anthidett Weateneand
(2R B 62 4889 B ER A SV BILHNSS HTE IR LR 9L SIBRARS - 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 mi 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 fo 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 coloriess oil (21.7 g, 82%).

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

1H-NMR (CDCI3): § = 7.44 (s, 1H); 3.91 (s, 3H); 2.52 (g, 2H, J = 7.6 Hz);
2.50 (s, 3H); 1.16 {t, 3H, J = 7.6 Hz).

Synthesis of boric esters of the formula Il

The synthesis shown in scheme 1 is demonstrated by means of the pinacol



" and then 1,1'bis(diphenylphoshino)ferrocenepalladium(ll) chloride (1.94 g,
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2.65 mmol) was added. The mixture was stirred at 90C for 18 h, cooled
anl@iRaea/ 0638yl acetate, and filtered through silicd§81/EMeOSSURKIGHO7
15 was cooled to 0C, mixed with wateragnd extracted twice with ethyl

acetate. The dried concentra

ctﬁ%fﬁfaﬁgd?ﬁﬂﬁ&%ﬁrgl lc&9y8l té‘? g"%{ gé% acuu?‘%j'(ﬁﬁ)r?/(lanngaor\'/deril2 Sequal
paterbetbglsolid (9.94 g, 72%) was obtained. 20 MS: m/z = 278 (M+1)
IH-NMR (CDCI3): 3 =7.68 (s, 1H); 3.95 (s, 3H); 2.62 (s, 3H); 2.53 (q, 2H,

B L

my ayrdinadpaneedRgndert-butoxide were dissolved in 2 mI of toluene
under argon, 230 mg (1 mmol) of compound 1 and 2 mmol of the
respective aniline were added and stirred at RT\foy 10 min, and then 48
mg 30 (0.16 mmol) of 2-(di-tert-butylphosphino)iphenyl and 9.2 mg (0.01
mmol) of tris(dibenzylideneacetone)palladitin(0)\were added. The
mixture was reacted in a migrowave (CEMg@iscq, at 100C for 30 min
and then WO 2006/042638 PCTHEP 2089 61089y 32diluted with water
and ethyl acetate and filtered thr kieselguhr cartridge (Varian
Chem Elut). The desired pro el Wwas#s0tated by RP- HPLC in yields of
between 5 and 50%. 5 Synthetic method for compound 3
3-(5-Ethyl-6-methoxy-2-methylpyridin-3-ylamino)benzonitrile (compound
3) OaN |/ 10 125 mg (1.3 mmol) of sodium tert-butoxide were dissolved
| of tolu der r(él Oe f w 35 5.

i e SRRSO TTe W e e itk al e Ty 102
miatrame indr! 48 2digpat®ralasg dﬁ@@lgerﬁﬁtﬂﬁpﬁtﬁﬁﬁﬂnﬂﬂg pretylamine
ang 1.8 AMydl 9 lniap wairsis(disivedidenieacaigne it piadniro{@jioxane
WeRd then 1,1’bis(diphenylphoshino)ferrocenepalladium(ll) chioride (1.94 g,
2.65 mmol) was added. The mixture was stirred at 90°C for 18 h, cooled
and diluted with ethyl acetate, and filtered through silica gel. The solution
was cooled to 0°C, mixed with water and extracted twice with ethyl acetate.
The dried and concentrated organic phase was chromatographed on silica
gel dried at 45°C in a vacuum drying oven. A pale beige solid (9.94 g, 72%)

was obtained.

MS: m/z = 278 (M+1)
1H-NMR (CDCI3): & = 7.68 (s, 1H); 3.95 (s, 3H); 2.62 (s, 3H); 2.53 (g, 2H,
J=7.6 Hz); 1.33 (s, 12H); 1.16 (t, 3H, J = 7.6 Hz).

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-butyiphosphino)biphenyl and 8.2 mg (0.01 mmaol)
of tris(dibenzylideneacetone)paliadium(0) were added. The mixture was
reacted in a microwave (CEM Discover) at 100°C for 30 min and then
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for 15 min, then diluted with water and ethyl acetate and extracted twice
withi@hglafeiae3and the organic phase was concentrgted/arRiesi010697
purified by RP-HPLC. 25 mg (9% of theary) of the title compound were 20
obtained. MS: m/z = 268 (M+1) The following compounds of the formula
IVAERAL R r AT a @R dSHEE  255HAIS trRNGo e Tgen SRsppaic i frigselguhr
Thadnd e éarpay Ehenthisdsd fer tasicethgooddstdvwa® Isatmtad ty RP-
3Qupere ﬁ,syﬁglll@)gvgf AeRvasineheazamde; 5: 3-acetylaniline; 6:
N-(3-aminophenyl)acetamide; 7: 3-aminoquinoline; 8:
4-aminobenzenesulfonamide; 9: 4-(pyridin-3- 30 yloxy)aniline; 10:
4-Gymthetst-methotdiies;compo(@dino-2,3-dihydroindol 1-yl)ethanone; 12:
4-amino-N-pyridin-2-ylbenzenesulfonamide; 13: 6-
amino-3.4-dihydrg:2H-naphthalen-1 -one; 14: N-(6;aminopyridin-3-yi)acet:
R P e R BB ea e fediesnt o
WO 2006/042638 PCT/EP2005/010697 33 pyridine; 18: 2-aminopyridine;

19: 2-acetylaniline; 20: 4-acetylaniline; 21: 3-aminopyridine; 24:
3-(methylaminomethyl)aniling; 25: 3-hydyroxy- methylaniline; 26:
3-methanesulfonylaniline; 27*3:(2=methipyriraidit- yi)aniline; 28:
3-pyrrolidin-1-ylmethylaniline; @ it enyl)ethanol; 5 30:
N-methylaniline. Compound §truttgfe Mass~#17z = 4 NHZ 286 (M+1) o o

N 5285 (M+1) o oN)6 H fd300 (M+1) NNH O NI 7 N 294 (M+1)

125 mg (1.3 mmol) of sodium fert-butoxide were dissolved in 2 mi of
toluene under argon, 230 mg (1 mmol) of compound 1 and 236 mg
(2 mmol) of 2-aminobenzonitrile were added and stirred at RT for 10 min,
and then 48 mg (0.16 mmol) of 2-(di-tert-butylphosphino)biphenyl and
9.2mg (0.01 mmol} of tris(dibenzylideneacetone)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 exiracted twice
with ethyl acetate, and the organic phase was concentrated and then
purified by RP-HPLC. 25 mg (8% of theory) of the title 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 o 21 and 24 to 30 were as follows:

4: 3-aminobenzamide; 5. 3-acetylaniline; 6: N-(3-aminophenyl)acetamide,
7. 3-aminoguinoline; 8: 4-aminobenzenesulfonamide; 9: 4-(pyridin-3-
yloxy)aniline; 10: 4-(imidazol-1-yljaniline; 11: 1-(8-amino-2,3-dihydroindol-
1-yhethanone; 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-



" ONNB8N322 (M+1) O~NIIS0ZNHZ 9 H337 (M+1) D'0N 10 H 309
(M+1) I~ ON/3N 11 Hr0326 (M+1) OINNN 12 H 399 (M+1) N |
Ny O DOEEATARERL006/042638 PCT/EP2005/010697 BELERRO(BIS1P6I7
NITO 14 HN~-301 (M+1) ONIIrNH%=-'0 151NN 269 (M+1) ONCN

16 H 297 (M+1) rlo N O 17 H 244 (M+1 N) N 18 r N N 244 (M+1) °
~prridine(; 18:) 2-aminopyridine; (19: Z-ggzetg/laniiine; 20: 4-(ace%;larg?line;

21: 3-aminopyridine; 24 3-(methylaminomethyl)aniline; 25: 3-hydroxy-
methylaniline; 26: 3-methanesulfonylaniline;  27: 3-(2-methylpyrimidin-4-
yhaniline; 28: 3-pyrrolidin-1-yimethylaniline; 29: 1-(3-aminophenyl)ethanol;
30: N-methylaniline.
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Synthesis of aryl ether pyridines of the formula V (scheme 3)

3-Ethyl-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 coloriess oil were obtained.

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

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



- 0 NH 3-(5-Ethyl-2-methyl-6-0x0-1,6-dihydro- ridin-3-amino benzonitrile
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WO 2006/042638 PCT/EP2005/010697 37 2 H NHZ 272 (M+1) ON I (~

o) {(k‘g = ethyl -6-0x0-1,6-dihydro- idin-3- ami -P ?5@6%%0697
%w{%& X%? ,brs), 759 10(1H,s), 746(1Hﬁ!\% OH7.34

m), 7.25 (1 H, 5-(3- Acetylphenylamino?f?,-ethyl-6-methyl m), 6.84 (1 H

m), 2.63 IH-pyridin-2-on (2H, g, J=7.4 Hz), 2.57 (3H, s}, 2.43 (3H, s),

1.20 3H, t, J=7.4 Hz). 4 H 't0 286 (M+2) 14.8(1 H, %), 7.59 N NH (1 H,
s), 7.25 (1H, M), OH 7.14 : TEH™S '
N-[3-(5-Ethyl-2-methyl-6-0x {1 6- d| ydro- '_ 5 (1 H, m), 2.59

pyridin-3-ylamino)phe 5 Hz), 2.40 (3H, s), 2.15
(3H,s), 1.19 3H, t,J=7.5Hz. 5N 280 (M+1)ONN H
3-Ethyl-6-methyl-5-(quinolin-3-ylamino)- 1H- ridin-2-one 6 H 308 (M+1) /|

ii0 H6BNH2
35 mg (26% of theory) of the abovementioned title compound were isolated

analogously from 60 mg (0.5 mmol) of 3-cyanophenol.
MS: m/z = 269 (M+1)

Synthesis of pyridones of the formula | by deprotection of the
2-methoxypyridines of the formula IV and V

General procedure

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 mi/mmol) under argon, and the cloudy mixiure 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 miz = §=
1 L H N 254 (M+1)
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3-(5-Ethyl-2-methy}-6-oxo-1,6-dihydro-
pyridin-3-ylaminolbenzonitiiie



* 4-(5-Ethyl-2-methyl-6-0xo-1,6-dihydro- idin-3-amino benzenesulfonamide
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6/042638 PCT/EP2005/010697
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H-pyridin 2 85@V+1) 1\ NH 502/ O H
4-(5-Ethyl-g¢ 0-1,6-dihydro- pyrid in-3-ylam in{o)-N-pyrid
in-2-yibenzené‘I sulfonamlde 11 N\ 297 (M+1) O HI O 3-Ethyl-6-methyl-
3-(5-0x0t%. 8.5 Rietkannrdienapinpies-2-ylamino)-1 H-pyridin-2-
pyridin-3-ylamino)benzamide
3 ﬁ 271 (M+1) | 15.3 (1H, br s), 7.59
& o
{ (1H, s), 7.46 (1H, m),
N 7.34 (1H, m), 7.25 (1H,
§-(3-Acetyiphenylamino)-3-ethyl-6-methyt- m), 6.84 {1H, m), 2.63
1H-pyridin-2-one (2H. q, J=7.4 Hz), 2.57
(3H, s), 2.43 (3H, s},
1.20 (3H, 1, J=7.4 Hz).
4 " ~pP 286 (M+1) | 14.8 (1H, brs), 7.59
reqrs (H,9).725 1.
o R 7.14 (1H, m), 6.71 (1H,
. m), 6.36 (1H, m), 2.59
N-[3-{5-Ethyl-2-methyl-6-0x0-1,6-dihydro-
. . (2H, g, J=7.5 Hz), 2.40
pyridin-3-ylamino)phenyljacetamide
{3H, s}, 2.15 (3H, s},
1.19 (3H, t, J=7.5 Hz).
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3-Ethyl-5-(4-imidazol-1-yiphenylamino)-6-
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3-Ethyl-6-methyl-5-(pyridin-4-ylamino)-1H-




| ii I~ O H 5-(4-Acetyl p h en yl a m i n 0)-3-ethyl-6-m ethyl- 1H- ridin-2-one
19 230 (M+1) O N H 3-Ethyl-6-methyl-5-(pyridin-3-ylamino)-1 H-
ridM2 2006168260 (M+1) 11.7 (1H, s), 7.21 (1 H, \PATHHP20(0 19697

s), 6.61 H (1 H, m), 6.44 (1L H, m) 39
3 “§-(3-methoxyphenoxy)-6-imethyl- 6.39 (I H, m), 3./Z (3H, 1
H-pyridi P8 . 35-(2H - J=7-5-Hz)2.01{(3H--5),11-05-(3H+
JFB5 Hz). (210 IN256 (M+1) Ni H 230 (M+1)
3-(5-Ethyl-2-methyl-§-030-1,6-dihydro ridin-3-lpx benzonitrile 22 272
(M+1) OjNP( I-ﬁS- thyl-6-methyl-5-(3-m ethyl am inomethyl- hen amino -1
H- idin-2tone WO 2006/042638 PCT/EP2005/010697 4Q 23 N 259 (M+1)
Iil off O N 3HEIAEHnyE(3-InyddioRyyiastingh Hi-en ylam ino)- 6-meth |-1 H-
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5-(2-Acetyiphenylamino}-3-sthyl-6-methyi-
1H-pyridin-2-one
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5-(4-Acetylphenylamino)-3-ethyl-6-methyl-
1H-pyridin-2-one
H
19 %IN @ 230 (M+1)
07N 7
Ho
3-Ethyl-6-methyl-5-(pyridin-3-ylamino)-1H-
pyridin-2-one
20 lijo oo 260 (M+1) | 11.7 (1H, s), 7.21 (1H,
Qe
07N ‘ m}, 7.08 {1H, s), 6.61
H (1H, m), 6.44 (1H, m)
3-Ethyi-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).
ZN
21 &/\L{g@// 255 (M+1)
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3-{5-Ethyl-2-methyl-6-oxo-1,6-dihydro-
pyridin-3-vioxy}benzonitrile
22 hﬁ - 272 (M+1)
- |: I H
.
3-Ethyi-8-methyl-5-(3-methylaminomethyi-
phenylamino)-1H-pyridin-2-one




24 Hg o307 (M+1) ONIH 3-Ethyl-5-(3-m eth a nesu Ifonyl phen yI-

amino -6-meth |-1 H-pyridin-2-one | NI, 25 0"N' ~N 321 (M+1) H

3-Ry REOBEHYESE 3-(2-methyl pyri m id in- 4- | hen lanf@X /EP2005/010697
H-pyridin-2-one 26 312 (M+1) NH 3- @@yl -6-methyl-5-(3-pyrrolidi n-1-yi-

eth Then |am|n0H1 H-Tidin-2-one 27 HOH 273 UVI+ { N+
3-B¥hyl-3 hphenyl- amino -6-nf&th¥1 Bipyridin-2-one 28
N 243 (M ) H hyl-6-methyl-5-(methylphenylam ino)- 1
H-pyridin-2-oneg Pharmacological investigations PARP enzyme assay 5
The half rg@ﬁlmh ML p ﬁn%gﬁ %r%\l g%r]jlﬁ determined By incubating the
substanges to be este actlvated recombihantly expressed
WO-200 «ﬁ*E?@S@-ﬂ@ﬂ.@(@maﬁMard_pMed_%nzym&——
Specificall va r;ons ffn(gggtrations of the 307 (M+1)
0N
H
3-Ethyl-5-{3-methanesulfonylphenyl-
amino)-6-methyl- 1H-pyr|dan -2-one
25 &I [ 321 (M+1)
3-Ethyl-6-methyl-5-[3-(2-methyipyrimidin-
4-ylyphenylamino]-1H-pyridin-2-one
26 h 312 (M+1)
=
07N
H
3-Ethyl-6-methyl-5-{3-pyrrolidin-1-yl-
methyiphenylamino)-1H-pyridin-2-one
27 b/\;g H 273 (M+1)
” ]
O N
Ho.
3-Ethyt-5-[3-(1-hydroxyethyhphenyt-
amingl-8-methyl-1H-pyridin-2-one
28 &I 243 (M+1)
0 N :
3-Ethyi-6-methyl-5-{methylphenylamino}-
1H-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



* test substance are incubated in 50 | of reaction solution, which contains
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15

50 mM Tris, 5 mM MgC12, 1 mM DTT, 200 pM NAD, 0.1 mCi/ml tritium-

lappteddtd@4a2438g/ml DNA, 0.1 mg/ml histones, 2 pghaiTigtepitsHtG697
5 expressed human PARP-1 enzyme, pEH=8.0, at room temperature for 1
hour. The reaction is stopped by adding 150 pl of 20% trichloroacetic aci
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cIRRRIED héngm%cgaqq“ Gonsideration of the 1ncorporatlon rates

determined in this way as a function of the concentration of the test
substance results in the half-maximum inhibifor concentration (ICsp) as the
concentration of the test substance which reduces the incorporation rate to
half the maximum value attainable (incubation without inhibitor).

The fdilowing IC-50 values were determined in this way for the compounds
fisted below:

EX. IC-50 [ph] Ex. i1C-50 [uM]
1 9.0 13 3.9
2 2.2 15 8.5
3 1.3 18 4.4
4 0.8 19 8.2
6 9.8 20 4.8
7 4.7 23 0.8
9 3.4 24 6.1
10 6.2
12 1.1




- R2R3 Ar (l) 5in which the meanings are: R1 and R3 independently of
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one another 10 fluorine, methoxy, -OCF3, C2-C3-alkenyl or C1-C4-alkyl
WRIER Isp@piippalbgsubstituted by chlorine, methoxy or pey ipntweteo7
fluorine atoms; R2 hydrogen, fluorine, %I thoxy, -OCF3, C2-C3-alkenyl or
C1-C4-alkyl 15 which is optionally subsfrtuted by chlorine, methoxy or
orfelaiws or three fluorine atoms; X 0, S, NH or N(C1-C3-alkyl); 20 Ar
unsubstituted or at least monosubstituted aryl or heteroaryl, where the

supstituepts are selected. from the group consisting of: fluorine, chlorine,
bri)'mine,géﬁﬁfQ%t?Epé’?jQSingHfg-g(O)(01-06- alkyl), NH2,
-NHC(O)(C1-C6-alkyl), hydroxy, oxo, C1-C6-alkyl, C1- C6-alkoxy,
-NH(C1-C6-alkyl), -N(C1-C6-alkyl)2, -S02(C1-C6-alkyl), 25 heterocyclyl,
heteroaryl, aryl, -O-aryl, -O-heteroary -CH2-NR4R5, -SO2NR4R5, and
-C(O)NR4R5, where the Cl=g6-alkyf substituent may be substituted at
least once by CI-C6-alkoxy, fluowfhe, ciiNibtine, trifluoromethyl,
trifluoromethoxy, aryl, heteroaryl} heterycyclyl or OH, 30 and the aryl,
heteroaryl and heterocyclyl gplsstitogtts - maysbe WO 2006/042638
PCT/EP2005/010697 43 substituted at least once by C1-C6-alkyl,
C1-Cé6-alkoxy, fluorine, chlorine, triﬁ{mmmethyl, trifluoromethoxy or OH,;
aryl 5 to 1 0-membered aromatic mono- or-bicycle; 5 heteroaryl 5 to
10-membered aromatic mono- or bicyclic heteroc;@e which comprises
one or more heteroatoms selected from N, O and S;

in which the meanings are:

R1 and R3 independently of one ancther
fiuoring, methoxy, -OCF3, Co-Cz-alkenyl or C4-Cs-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-Cg4-alkyl
which is optionally substituted by chlorine, methoxy or one, two or
three fluorine atoms;

X O, 8, NH or N(C1-Cz-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-Cs-
alkyl), NHo, -NHC(O)(C1-Cg-alkyl), hydroxy, oxo, C1-Cg-alkyl, C1-
Cg-alkoxy, -NH(C1-Cg-alkyl), -N{(C1-Cg-alkyl)s, -SO2(C1-Cg-alkyl),
heterocyclyl, heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2>-NR4RS,
-SO2NR4RS, and —C(O)NR4RS,
where the C4-Cg-alkyl substituent may be substituted at least once
by C1-Ce-a[koxy, fluorine, chiorine, trifluoromethyl, triffuoromethoxy,
aryl, heteroaryl, heterycyclyl or OH, | |
and the aryi', heteroaryl and heterocyclyl substituents may be
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heterocycle which comprises one or more heteroatoms selected from N,
Owaesl FdRdoang £25 independently of one another sele@d/Es0BR/010697
group 15 consisting of: hydrogen; unsggstituted or at least

monosubstituted C1-Clp-alkyl, C2-C6-alkenyl, phenyl.indan .
heterocy§H}PﬁﬁHtﬁ€te"f‘Ba{ﬁﬁ?%vﬁ’é‘r“eethtéysé‘s%é% Erg éé%@é%%%’m fgrine,
group cophisting afifRdpirassyhatfhoargmietherocgckKit0-phenyl,

fluorine, -CN, -C(O)NH2, -C(O)(C1-C3-alkyl), -C(O)-phenyl,
-N(C1-C3-alkyh2, -NH(C1-C3- alkxg}l, -NH2, -NH-heteroaryl,

Nﬁfﬂ(O)ﬁ{@tg MHembered airia D@?—%I&’fx’i}'@(ﬁ;}%ydroxy, 25 and the

phenyl, heterocyclyl and heteroaryl fragments of these substituents may
in;{,:%i&%% leagt {BO‘?@—%H‘Q?Hh 'Bélﬁéﬁbééféﬁﬁlﬁﬂé, rebiyiner bswwitie, beterocycle
- , -OCF3, -NQ2, -CN, phenyl, pyridinyl, -NHC(O -C3-

_COOH, hydroxy/ -é@fﬁﬁ{;’ﬁ,‘g/&1%%-8&‘3‘)8/‘:{@%&5’%%&;’ §effbred from N,
-S02NH(Cj-C3-&gt) -S02N(C1-C3-alkyl)2, -C(O)NH2, 30
-C(O)NH(C1-C3-alkyl), -C(O)N(C1-C3-alkyl)2, -S02(C1-C3-alkyl), -NH2,
-NH(C1-C3-alkyl) or ;N(C1-C3- , 4 or ety l
t%#ﬁr&%ﬁ&to tfo% %ﬁ%@%@ﬁ%&%ﬁﬁr@su st%t@dﬁ% le sé ocycNe
monosubstitute&hisireeTENISEheRSHS SPE&ileiRealees g 88?5 fyom N,
the group consigliag®S 35 phenyl, heteroaryl, heterocyclyl, oxo, fluorine,
chlorine, -C(O)(C1-C3- alkyl), -C(O)-phenyl and hydroxy, and the phenyl,

heterocyclyl and heteroaryl fragments of these WO 2006/042638

P AP P80 5010 D BB o T BRGSO the group

monosubstitsietirgydfuorine or C1-C3-alkyl; and the physiologically

tolerated $aksdhEFE AlinSupititisIPERVisoidarit AnishosubititingtioC 1-C1o-alkyl,

N Ea i Akenie HRUASE TR SRR Y hesB e M
where the substituents are selected from the group consisting of:
phenyl, heteroaryl, heterocyclyl, -O-phenyl, fluorine, -CN, -C(O)NH2,
-C(O)(C1-Cz-alkyl), -C(O)-phenyl, -N(Cy-Cz-alkyl}p, -NH(C4-Cs-
alkyl), -NH2, -NH-heteroaryl, -NH-C(O)-heteroaryl, C1-Cg-alkyl, Cq-
Cs-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-Cs-alkyl), -COOH, hydroxy, C1-Cz-alkyl, C1-Cz-alkoxy,
| -SOoNHjp, -SOoNH(C1-Ca-alkyt), —SOzN(Cng—alky!)g,' -C(O)NHz,
-C(O)NH(C1-Ca-alkyl), -C(OIN(C4-Cz-alkyl)2, -S02(C1-Cz-alkyl),
-NH2, -NH(C1-C3-alkyl) or -N{C1-Cz-alkyl)p; or
R4 and R5 form fogether 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, chlorine, -C(O}C1-C3-
alkyl), -C(O)-phenyl and hydroxy,

and the phenyl, heterocyclyl and heteroaryl fragments of these



- 2. A compound of the formula | as claimed in claim 1, in which the 10
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meanings are: X 0, NH or N(C1-C3-alkyl); R1 fluorine, -OCF3 or

_ %858%@@% hydrogen, fluorine, -OCF3 or Cl‘%é‘#f%b 65/010697

fluoring, or C1-C4-alkyl; 20 Ar unsubstituted or monosubstituted
phenyl or heteroaryl, where the substififents are selected from the group
consistingubktftueritte nenjonntirrCh3, aOBRSt 1GdhoS(@)fthieC IulRulprine or
NH2, -I\H;IC_:‘(%()%T’Cls-alkyl), hydroxy, oxo, C1-C3-alkyl, C1-C3-alkoxy,
-NH(Cl-Cé-a yl),-N(C1-C3-alkyl)2, -S02(C1-C3-alkyl), heterocyclyl, 25
heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2-NR4R5, -S02-NR4R5, and

-G Nty sidhegz iy ©leGiedlsditaibistitachit may be at least
monosubstituted by C1-C3-alkoxy, fluorine, chlorine, trifluoromethyl,

triflyoromethoxy, aryl, heteroaryl, heterocyclyl or OH, 30 and the aryl, .
hé”fggoaﬁﬁ a’ﬁ@%’éférﬁ&?gclﬁr s_fﬁ;s é}esﬁ‘? ) bgraﬂé@&lan hoasrb(gsétlht!esd not
bpCiiomaarinyoa-caphityxidindonherchliing] eitGrorhataliyl)-
trifluoromethoxy or OH; R4 hydrogen or C1-C3-alkyl; 35 R5 is selected

frgm the group consisti f. hydrogen, unsubstituted or at_least. -
nosu tﬁﬁF@B%Tiéﬁﬁ%l? é{/%]o aege%";)"/l,cir? iar?y ,'Bh%%i/rl%] gyrir%li\gmgh the
pyRRiNga &F8lyl, furanyl and piperidinyl, WO 2006/042638

PCT/EP2005/010697 45 where the substituents are selected from the
grRUP CORSH Wgé% ﬁg Q| _g“?g \, -C(O)NHZ2, -0-phenyl, -C(O)-phenyl,
-N CH3§)(26,’§1-C - agl jjl, (L:{I]-C -g?lkoxy, hydroxy, unsubstituted or at least
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyl, 5

furdnyl, ifidolinsheDBfidazChACayatadlyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxolyl, piperidinyl, tetrahydropyranyl, triazolyl, thiazolyl,

R2  hydrogen, fluorine, -OCF3 or C1-C4-alkyl;
R3  fluorine, -OCF3 or C1-Cs-alkyl;

Ar unsubstituted or monosubstituted phenyl or heteroaryl, where the
substituents are seiected from the group consisting of:
fluorine, chiorine, -CF3, -OCF3, -CN, -C{O)(C4-Cz-alkyl), NHp,
-NHC(O)(C1-Cs-alkyl), hydroxy, oxo, Cq-Cs-alkyl, C1-Cz-alkoxy,
-NH(C1-C3z-alkyl), -N(C1-Cz-alkyl)z, -SO2(C4-Cz-alkyl}, heterocyclyi,
heteroaryl, aryl, -O-aryl, -O-heteroaryl, -CH2-NR4R5, -502-NR4RS,
and —C{O)NR4R5,
where the C4-Cz-alkyl substituent may be at least monosubstituted
by C4-Cz-alkoxy, fluorine, chiorine, trifluoromethyl, trifluoromethoxy,
aryl, heteroaryl, heterocyciyl or OH,
and the aryl, heteroaryl and heterocyclyl substituents may be at least
monosubstituted by C¢-Cs-alkyl, C4-Cz-alkoxy, fluorine, chlorine,
trifluoromethyl, trifluoromethoxy or OH,

R4 hydrogen or C4-Cz-alkyl;
R5 is selected from the group consisting of; hydrogen; unsubstituted or at

least monosubstituted C1-Ce-alkyl, cyclohexenyl, in_danyi, phenyl,
pyrrolidinyl, pyrrolyl, pyrazoiyl, furanyl and piperidinyl,



* thiazolidinyl, isoxazolyl and dihydroisoxazolyl, whose substituents are in

10

15

20

25

30

35

turn selected from the group consisting of: fluorine, chlorine, oxo, CF3,

-0gBR008)84 b8y, pyridinyl, -NHC(O)CH3, -COON,HOTiF#R895/010697
CI-C3-alkyl, CI-C3-alkoxy, -SO2NH2, -%O)NHZ and -N(CH3)2; or R4
and R5 form together with the nitrogen atom to which they are bonded a

radical s¥/B6f&d thensubs iR heistrigdedinepsthg B carsistes of
monosulfaiistites], plidricD{D)NysolGphemerpiEid)phedyhigs (S, C1-Ca-

where th bstitpents, ¢ ct agnihe gradpsansieling of fluaringeast
-C(O)(Ct-s(tlﬁ -élky%,q(_r%?égl- 3-ale®lfghy_ roxy, unsubstituted orrit leas

monosulSRRREHBHEHATirARED ¥y PYEHOMbInSSmRYATHGBE 2 zoM!
and pyrroliciimyl, vihdsiyls Hestitimiszang, i yraztiybrineoopi@iirg3-pxgpliding,
aryl phenyls igdaoyhosaRh ke AgiAteropam RYFHMMnliemdzolyl, thiazolyl,

pyrimidinyl, imidazolyl, furanyl indolyl, henzimidazoly|, pyrazolyl, .
1,3-benzBHRERIGIN fai%%?%’i’fﬁap i &Sﬁ%@ﬁ%’ﬁr b@?gﬁﬁubstltuents
oxazolyl, grgridtatting| sejeirietinfyhisdbeigntup, eapsistinguef, fluorine, chiorine,
3-0X60-1,%ﬁ?ly%@;§0:d@ﬂ§9ﬁﬂ®‘ﬁyl,;ﬁw@r@ibygy@ifmlﬂglw oﬂH|C(C|))CH3, -COOH,
4,5,6,7-tetr robenza- 30 thiazplyl--heterocycly r inyl,

pyrrolidinyY,%r‘; &é’r’idi%l:%éfé@dro%;{?a@%%%l Zoli-(ﬁr@  di 'drbcl;s(g gfz%%/l’and
piperazimptésHairaBydrofuranyl; 35 and the physiologically tolerated salts
thereof. 3. A compound of the formula | as claimed in claim | and/or 2, in

L T
radical selected from the group consisting of: unsubstituted or at
least monosubstituted piperidinyl, pyrrolidinyl, morpholinyl and
piperazinyl,
where the substituents are selected from the group consisting of:
fluorine,  -C(O)(C1-Cs-alkyl), oxo, C¢-Cz-alkyl,  hydroxy,
unsubstituted or at least monosubstituted phenyl, imidazolyl,
pyridinyl, pyrimidiny!, piperidinyl and pyrrolidinyl, whose substituents
are in turn fluorine or C4-Cz-alkyl;

aryl phenyl, indanyl or naphthyl,

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

heterocyclyl morphoiinyl,  pyrrolidinyl,  piperidinyl, tetrahydropyranyl,
thiazolidinyl, dihydroisoxazolyl, piperazinyi or
tetrahydrofuranyt;

and the physiologically tolerated salts thereof.

3. A compound of the formula | as claimed in claim 1 and/or 2, in which
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R3 C1-C3-alkyl; 10 Ar unsubstituted or monosubstituted phenyl, indolyl,

benzofuranyl, benzimidazolyl, furanyl, thienyl, imidazolyl, pyrimidinyl,
PWRZopdoarRMp@ERginyl, pyridinyl, quinolinyl, or 2,3-dihyBoigeighoaietess7
the substituents are selected from the %é;up consisting of: 15 fluorine,
chlorine, -CF3, -OCF3, -CN, -C(O)(C1-C3-alkyl), NH2,
-NREBREINESsaR ), hydroxy, oxo, C1-C3-alkyl, C1-C3-alkoxy,
-NH(C1-C3-alkyl), -N(C1-C3-alkyl)2, -S02(C1-C3-alkyl), heteroaryl,
phgnyl, tejf |, -CH2-NR4R5, -S02-NR4R5, and
-(}Z%O)NR4R5 20 Wr?e?gthgﬂ C,5y 1-C3-alkyl substituent may be at least
monosubstituted by C1-C3-alkoxy, fluorine, chlorine, trifluoromethyl,
triflloronietHomaliphienyl, heteroaryl or OH, and the phenyl and heteroaryl
substituents may be at least monosubstituted by C1-C3-alkyl,
C1-C3-alkoxy, fluorine, chlorine, 25 trifluoromethyl, trifluoromethoxy or
OR2R4 NYEIGFENRS is selected from the group consisting of 30
hydrogen; unsubstituted or monosubstituted C1-C6-alkyl, cyclohexenyl,

inglanyl, pjjlea)éLéwwolldmyl pyrrolyl, pyrazolyl, furanyl and piperidinyl,
where the substituents are selected from the group consisting of: fluorine,

-CN, -C(O)NH2, -0-phenyl, -C(O)-phenyl, -N(CH3)2, C1-C3- 35 alkyl,
cﬂcs-aua@s@ba@w@@/, onhsossEtdsbraetbaphemtositishitebgimaiyranyl,

yridiml/l P@@n&ﬁdj@é’wdirthajﬁ?idaﬂﬂéfh,yifurﬁﬂmbi@%ﬂlylpmmlﬂazg)%zolyt,
razolyl mor in

férahygr Uindh ? anfgﬁ fs‘?ﬁ‘}( az yrf%\li% %gg,'gﬁg§§95?§&&gﬂy
PCT/EPZU%B'@ %@thﬂﬁaﬁﬁdwﬂi%@@zﬁ%ﬁ& IR SHEBRISRIG of:
whose stibstitnenthiarimé) Ofgse@Cieg, HOM, tHe{GridGn-Cmrsikitig k2,

f'll\liafg‘(% )‘?Cbi%ﬂ%)é@ﬁc% ERo D ChRiardl2. RRYIcRYEdiBh,  C4-Ca-alkoxy,
H(C1—03—alkyt) -N(C1-C3-alkyl)2, -SO5(C1-Cz-alkyl), heteroaryl,

phenyl, -O-phenyl, -O-heteroaryl, -CH2-NR4R5, -8§02-NR4R5, and
-C(O)NR4RS5,
where the C4-Cgz-alkyl substituent may be at least monosubstituted
by C4-Ca-alkoxy, fluorine, chiorine, trifluoromethyl, trifluoromethoxy,
phenyi, heteroaryl or OH,
and the phenyl and hetercaryl substituents may be at least
monosubstituted by C4¢-Cz-alkyl, C1-Cz-alkoxy, fluorine, chiorine,
trifluoromethyl, trifluoromethoxy or OH,;

R4  hydrogen

R5 is selected from the group consisting of

hydrogen;  unsubstituted or  monosubstituted  Cq-Cg-alky,
cyclohexenvyl, indanyl, phenyl, pyrrolidinyl, pyrrolyi, pyrazolyE furanyl
and piperidinyl,

where the substituents are selected from the group consisting of:
fluorine, -CN, -C{O)NH>», -O-phenyl, -C{O)-phenyl, -N(CHa}2, C1-C3-
alkyl, C1-Cgz-alkoxy, hydroxy, unsubstitufed or at Jeast
monosubstituted phenyl, pyridinyl, thienyl, pyrimidinyl, imidazolyl,
furanyl, indolyl, benzimidazolyl, pyrazolyl, morpholinyl, pyrrolidinyl,
1,3-benzodioxolyl, piperidiny!, tetrahydropyranyl, triazolyl, thiazolyl,



| hydroxy, C1-C3-alkyl, C1-C3-alkoxy, -SO2NH2, -C(O)NH2 and 5

10

15

20

25

30

35

-N(CH3)2; or R4 and R5 form together with the nitrogen atom to which
thAD2608IAAR2A38Nn unsubstituted or at least monosubRHUES BYRSRAHRGE7
radical, where the substituents are selgcted from the group consisting of:

10 C1-C3:alkyl and hydroxy: aryl - . >
B
furanyl, BeninikrazsRIe@eh I tRRASRY PISSHSISERGy PpfteRie, chlorine,
2,3-dihygseindtry; a0dihs, phyGinlqofiealiy, togritegisaldHRER)EHA0 4CAO0H,

compou e foxmula lapned in r mayg Aiglaimsddang and
which thﬂgﬁ'?éﬁmég Bg%mom-gétﬁy"iﬁ; E§5 RI etf%ll; FI?Q hycl(gz;en;tn

R3 met{&daka; Msubstituted or monosubstituted phenyl, indanyl,
5,6,7,8-tetra- hydronaphthyl, pyridinyl, quinolinyl, or 2,3-dihydroindoly,

W %eéqe@g%ﬁ%% ! @C{ﬁe mqre be %EBHP&PW%W%% afNbonded
- -C3-alkyl), - 0)(C1-C3-alkyl), . C1-C3-alkyl, 35, .

ORI T o e, e
-S02-NReiRFeatid: -E(OINRSRS, arkcretbeta {G3valilye @issthuernsistipg of.

be mongs j@}%té‘ Bvghesrexyy! or OH, WO 2006/042638
PCT/EP2005/010697 48 and the heteroaryl substituent may be

monosubstituted by C1-C3-alkyl; R4 hydrogen 5 R5 hydrogen,
Ch@B-alghbmoyl pyriddamyR4 and R5 form together with the nitrogen atom
to which they are bonded a pyrrolidinyl radical;

heteroaryl  pyridinyl, quinolinyl, indolyl, benzofuranyl, thienyl, pyrimidinyt,
imidazolyl, furanyl, benzimidazolyl, pyrazolyl, thiazolyl,
isoquinolinyl, pyrrolyt or 2,3-dihydroindoly!;

and the physioiogically tolerated salts thereof.

4. A compound of the formula | 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  methyi;

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, C4-Cz-alkyl,
C4-Cz-alkoxy, 4802(01—C3—alkyi), heteroaryl, -O-heteroaryl, -CHo-
NR4RS, -S02-NR4RS5, and -C(O)NR4RS,
where the C4-Cs-alkyl substituent may be monosubstituted by
hetercaryl or OH,
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tolerated salts thereof. 5. A compound of the formula | as claimed in one

onmoremicigiszk 15 to 4 selected from the group copsistipgretos/010697
3-(5-ethyl-2-methyl-6-oxo-I,6-dihydropyégin-3-ylamino)benzonitrile;
3-(5-ethyl-2-methyl-6-oxo-l,6-dihydropyridin-3-ylamino)benzamide;
5-g0a ¢be fintersain s Sibeg i maydee mp pesyRalRLesHRy So-Ca-alkyl;
N-[3-(5-ethyl-2-methyl-6-0x0-1,6-dihydropyridin-3-ylamino)phenyl]acet-

a 'Qe; 3-eth|)él}-6-:r1nethyl-5-(quinolin-3-ylamino)-l H-pyridin-2-one;

4-(5-ethy -&qmgﬁlyl-G-oxo-l,6-dihydropyridin-3-ylamino)benzenesulfon-
amide; 25 3-ethyl-6-methyl-5-[4-(pyridin-3-yloxy)phenylamino]-1

H-RridinaRebogerd-Ethd-peikythislagptitiiyliphenylamino)-6-methyl-1
H-pyridin-2-one; 5-(1 -acetyl-2,3-dihydro-1
H-indol-6-ylamino)-3-ethyl-6-methyl-1 H-pyridin-2- one;

4-PARG BRIy Iageths Bl SpFRERNRIPIA BhER Jhewnass hoggled a

benzenepyhatidinideadical;
3-ethyl-6-methyl-5-(5-0x0-5,6,7,8-tetrahydronaphthalen-2-ylamino)-1 H-
pyridin-2-one; -~ i T
N 1B R . i Py BF R RIE amino)pyricin-3-y1-
acetamide; 35
6-£ore i BhiasnygR=mordISrsiBy iy tishedylamino)nicotinonitrile;
3-ethyl-6-ﬁ2thyl-5%—oﬁndan-5-ylamino)-l H-pyridin-2-one;
3-ethyl-6-methyl-5-(pyridin-4-ylamino)-1 H-pyridin-2-one; )
3-8thyl-6AnRarpBIsy AR Saam L B9 -PRAIAC I RSP0 PO0B B 0EHBS 1
P&l 8526620 1069 Thd 9oip-aceiiithenpytamino)-3-ethyl-6-methyl-1
H-pyridin-2-one; 5-(4-acetylphenylamino)-3-ethyl-6-methyl-1
H-pyridin-2-one; 3-ethyl-6-methyl-5-(pyridin-3-ylaming)-1 H-pyridin-2-one;
3 Ry R R heNex) SRRy Ty RlsIBRMEhZon e,
3-B5(6tbiin2-Partbity-8>med; 6,8 1djieyd pypidicii8-Blyignhienzbeaitrtenide;
5-(3-acetyiphenylamino)}-3-ethyl-6-methyl-1H-pyridin-2-one;
N-[3-(5-ethyl-2-methyl-6-0x0-1,6-dihydropyridin-3-ylamino)phenyilacet-
amide;
3-ethyl-6-methyl-5-(quinolin-3-ylamino)-1H-pyridin-2-one;
4-(5-ethyl-2-methyl-6-oxo-1,6-dihydropyridin-3-ylamino)benzenesulfon-
amide; |
3-ethyl-6-methyl-5-[4-(pyridin-3-yloxy)phenylamino]-1H-pyridin-2-one;
3-ethyi-5-(4-imidazol-1-yiphenylamino)-6-methyl-1H-pyridin-2-one;
5-(1-acetyi-2,3-dihydro-1H-indol-6-ylamino)-3-ethyl-8-methyi-1H-pyridin-2-
one;
4-(5-ethyi-2-methyi-6-oxo-1,6-dihydropyridin-3-ylamino }-N-pyridin-2-yl-
benzenesulfonamide;
3-ethyl-6-methyl-5-(5-0x0-5,6,7,8-tetrahydronaphthalen-2-ylamino)-1H-
pyridin-2-one;
N-[6-(5-ethyl-2-methyl-6-ox0-1,6-dihydropyridin-3-ylamino)pyridin-3-yi}-
acetamide; _ |
6-{5-ethyl-2-methyl-6-oxo-1,6-dihydropyridin-3-ylamino)nicotinonitrile;
3-ethyl-6-methyi-5-(1-oxoindan-5-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,
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3-ethyl-6-methyl-5-(3-methylaminomethylphenylamino)-1 H-pyridin-2-one;

3-ethyl-5-(3-hydroxymethylphenylamino)-6-methyl-1 H-pyridin-2-one;
3816y 280 4B hesulfonylphenylamino)-6-methyl-1 ﬁéﬁrﬁfééggﬁg 0697
3 ethyl -6- methyl -5-[3-(2-methylpyrimid4fi-4-yl)phenylamino]-1 H-pyridin-2-
| 1
%@W ﬁg&‘?}ﬂyl_gﬁw{%'%ﬁu lnm*w?mﬂfem@o)

hyd
@rﬁ'@nﬁ%my%' =] yd rox @W&Qj@g m |no] -6-methyl-1

ngtwnammm(mapwgmmwwbmt@dmﬁt@mﬁereof 156. A
naRy Pé-ﬁ! et t&a@nﬁ mﬂqun@m.@fo@i@nmm 05

cotg 'ﬁmé% PRV R BRRReER
mmnw@mtassm&mmmp@ﬁwmmﬁmmﬂamewnmym@\ -2-0ne;
me1Bg ?ﬁ?@r@%ﬁ%ﬁl%@ﬁ%%@hﬂe&ﬂw s pyritonaigne;

R R s R %@‘?x‘f?*ﬁ{ DN

m@@b%@emg@bﬂﬁd&v@p@@@wmw ind WhRRES ARSI T%L&%

bysglorine, methoxy or one, two or three fluorine atoms; X 0, S, NH or

r’:'étce%g@ #Yé)mg  ArsnsHisties praldeashaaanyhsiiuEdndiac2-one;
3- ethy 3-(1-hydroxyethyl)phenylamino]-6-methyl-1H-pyridin-2-one;
3-ethyl-6-methyl-5-(methylphenylamino)-1H-pyridin-2-one;

and the physiologically tolerated salts thereof.

6. A compound of the formula | as claimed in one or more of claims 1
to 5 and/or its physiologically tolerated salts for use as pharmaceutical.

7. A compound of the formula |

in which the meanings are:

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

R2  hydrogen, fluorine, methoxy, -OCF3, C2-Cs-alkenyl or C1-Cy-alkyl



" the substituents are selected from the group consisting of: fluorine,
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chlorine, bromine, -CF3, -OCF3, -N02, -CN, -C(0)(C1-C6- alkyl), NH2,

‘N QYSedaseilsyl). hydroxy, oxo, C1-Cé-alkyl, C1- 1Ghemhs006/010697
-NH(C1-C6-alkyl), -N(C1-C6-alkyl)2, -S é(Cl-CG-alkyl), heterocyclyl,
heteroaryl, aryl, -0-aryl, -O-heteroaryl, -CH2-NR4R5, -S02NR4R5, and
-C(O)NRawRE: wiserplinaaly-cebsliitedbbituneringy betistiteeng: two or
least oncen g GlorRcadtems:fluorine, chlorine, trifluoromethyl,
trifluoromethoxy, 15 aryl, heteroaryl, heterycyclyl or OH, and the aryl,

heteroaryl and heterocyclyl substituents may be substituted at least once
by’C1-CehlikyI NEhee W Sirdxp-Msdhine, chlorine, trifluoromethyl,
trifluoromethoxy or OH; 20 aryl 5 to 10-membered aromatic mono- or

ooy A g B BB e el S manohere

0 and S; SerutestityRIyEots salaciachitrm HumarsHRgeRaSBIR bicyclic
heterocytﬂeommcrcbhmipeiséscu‘néwer Aitire, hefurbgtomMOsedete d-Lh) (G 1-Ca-
0and S; 3 ARENMSRSREEEL oliRps ARRiRSH selsgedTan gyl C+-
group consisting of: h&?{gﬁe ;un ul")stltu z%or atle s!&amog@ule& |t%ted vl
C1-Clo-te5R K E3Yc e Mk IR inddk§1t reaeabidiay | apd2(C 1-Ce-alkyl),
heteroaniiedsrodyety tHeeteiostivde isybreQGedevieeGrorteheagybugCHo-NR4RS,
consistinggzﬁéﬂhqrp@g,, Wm@g@,),qmyclyl, -O-phenyl, fluorine, -CN,
-C(O)NH2, -C(Q)(C1-C3-alkyl), -C(O)-phenyl, -N(C1-C3-alkyl)2, '
NH(CL ChaTRINE BRI S TRa GF B d ot least once
C1-Cé6-alkyl G31040lkD06/(42688 PailuARP20011000802 51, Tiustkexgthoxy,
and hydrw,, %’é@e%%r%%’é‘ﬂe%fé@ﬁﬁj@ﬁ?d heterogryl fragments_ of
these s BB I3 RIS e RSP S MR Sy e
substituted at least once by Ci-Cg-alkyl, C4-Cg-alkoxy, fluorine,
chiorine, trifluoromethyl, trifluoromethoxy or OH;

aryl 5 to 10-membered aromatic mono- or bicycle;

heteroaryl 5 to 10-membered aromatic mono- or bicyclic heterocycle
which comprises one or more hetercatoms selected from N,
O and S;

heterocyclyl 5 to 10-membered nonaromatic mono- or bicyclic heterocycle
which comprises one or more heteroatoms selected from N,
OandS;

R4 and RS independently of one another selected from the group
consisting of:
hydrogen; unsubstituted or at least monosubstituted C1-C1g-alkyl,

Co-Cg-alkenyl, phenyl, indanyl, heterocyclyl and heteroaryi,

where the substituents are selected from the group consisting of:

phenvl, heteroaryl, heterocyclyl, -O-phenyl, fiuorine, -CN, -C(O)NH2,
-C{O)(Cq-Cz-alkyl), -C(O)-phenyl, -N(C4-Cz-alkyl)s, -NH(C4-Cs-
alkyl), -NHp, -NH-hetercaryl, -NH-C(O)-heteroaryl, C1-Cg-alkyl, C1-
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5 chlorine, bromine, oxo, -CF3, -OCF3, -N02, -CN, phenyl, pyridinyl,
-NHC(O)(C1-C3-alkyl), -COON, hydroxy, C1-C3-alkyl, C1-C3-alkox
_SHENRROBSE2RBRC)-C3-alkyl), -S02N(C1-C3-alkyl)2, P&@ﬁ\ﬁggo%meg?
C(O)NH(C1-C3-alkyl), -C(O)N(C1-C3-8lkyl)2, -S02(C1-C3-alkyl), -NH2,

'NH(Cl'EsfgillléggyoéﬁN -rﬁ -alkyl)2; or 10 R4 and R5 form together with
the nltroge?h ato ich they are bonded unsubstituted or at least
monosubstituted heterocyclyl, where the substituents are selected from

the groupreensistingefylphesdrdmteldasidhéteteatyl, fagriienisnef these
s A A, s il e
: . itugn T
furn be. AR n OIS 3G o ol oo G BT Ev iy
phlysioIogl‘djdl];(@))l@)at@@-ﬁkﬂ)‘or@{h@fﬁngmmD@#@&ﬂWBOQ"CB-alkOXyr
polymerage\RARP). §oAnNapRAd:AkiNe fasmuky EasTiasmenn OOEOINH2,
more of cla fo 5 and d/or | jol ly, tol
oo prAUCR AT ot NG B et )
group ZS_M@iéﬂm@jﬂsﬂﬁhmagﬁ%QﬂrﬁjﬁYﬂm e&ll damage or cell
i ki A AN i i i
, , rauma, stroke, reperfusion
défﬂﬁﬁ@%éﬁ‘%ﬁ 2 eﬁ%tmﬁaﬂ&%Sgﬁﬁ?ﬁérlhgﬁéag%déiyggve disorders,
vascular wheke thessdhatisents: aiie srelecieh fsvarialgmar femsisting of.
mycocardisbifgRstirogh/RirsEroeytal aitngdlaorephaftonrellisGENL1-Cs-
multiple S@@ﬁ%@%ﬁ hae:'s%&peméah?é%gg{ to heart surgery, age-related

macular 8 rthritis, arterosclérosis, cancer, degenerative

disordersﬂbﬂth@@ké&@%)%d%@t@&ﬁﬁﬁ"é’utﬁ’é‘&ubﬁﬁ@iﬁﬂéﬂ gments of the
senescenrgpstiabatesraag wialetcoanyodandiahtisarsierstiRicd] Biyefluseing or
compourg  8f.the fprmula | as claimed in one or more of claims 1 to 5

and 7 and/ rtﬁelr lysiologically tolerated salts for the manufacture of a
medicament for the treatment of a disease which is WO 2006/042638
PGREZER G5 HRE8gically tolerated salts for inhibiting poly(ADP-ribose)

polymerase (PARP).

8. A compound of the formula | as claimed in one or more of claims 1
to 5 and 7 andfor its physiologically tolerated salts for use in
pharmaceuticals for the treatment of a disease selected from the group
consisting of: tissue damage resulting from cell damage or cell death owing
to necrosis or apoptosis, neuronally 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 encephalomyeiiis (EAE), multiple sclerosis (MS},
ischemia related to heart surgery, age-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 andfor their physiologically tolerated salts for the
manufacture of a medicament for the treatment of a disease which is



52 selected from the group consisting of: tissue damage resulting fror_n cell
damage or cell death owing to necrosis or apoptosis, neuronally mediated

tiss isorders, cerebral ischemia, head trauma, stroke
repﬁ?g%@?@@%é@ neurological disturbances and neur&%&_&%@gm 0897
disorders, vascular stroke, cardiovasculdrdlisorders, myoca_rc_ilal infarction,
mycmiacdéal iFoherttis, @mim@nmmﬂ%r@ﬁh%?@ham&%sﬁl@f from cell
multk j ' [a,related ta heart surgery, age-re .

ma Hﬁﬁﬁgﬁsﬁﬁgﬂﬁ%%@; e%gg 651 88%2?,3&69 PRRY mediated

disotier§ o ﬂﬁ@aﬁ?elé’tralWﬁ@@@@wiﬁ?@h%ﬂqd@h&ﬁmcah'eaféeiﬁast@,troke,
10 degistesiand dimbege, myesesttigicisodisinbEhcERe 56 asetiimbarative

sclaigshrabrrelRdagidseRsRdS S5Iared fron rﬂc}%&[g’gpsgiorsﬁlﬁcé%%ngigi ‘infarction,
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cerebral iscrﬁemia, reperfusion damage, cardiovascular S,

mydeArR SRRl IR IG B AR REEEIRIHAL Alergiciseneanhalamyeliis (EAE),
heaftgiiRjenaclarcrise (M8 hsisktieradtinrelairad o Haanheletete age-related

disease.itarmyRepisiabidar Cchﬁﬁs}Z-a%t&F@éa@%%‘caégﬁ%fg SH b nerative

O R R R S Ak aRHERS ePliGRIS asfsoence,
to ?ﬁ@ﬁ%@@iWW@%éﬁ&iMders.

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.



