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1 Description Substituted heterocycles, their use as medicament, and
pharmaceutical preparations comprising them Summary 5 The
disclosure relates to compounds of the formulal, R3 0 R4 R2 R1 R5
NIX R6 ol inwhich R1, R2, R3, R4, R5, R6 and X have the meanings
stated below, to their 10 preparation and their use, in particular in ‘
pharmaceuticals. The compounds of the disclosure of the formula | have
not previously been described. They act on the so-called Kv1.5
DeschBigssium channel and inhibit a potassium current which is designated
the ultra-rapidly activating delayed rectifier in the human atrium. In 15
addition, the compounds also act on gther atrium-specific potassium .
SubstiiiirAdisGiRRYAC I SE R IRTITE iEAE e P R ImPaRAiel RISEArations
compaighthengmdomain potassium channel TASK-1. The compounds are
therefore very particularly suitable as antiarrhythmic active ingredients, in
%rticular for the treatment and prophylaxis of atrial arrhythmias, for
x$¥nple atrial fibrillation (AF) or atrial flutter. 20 Atrial fibrillation (AF) and
The AUiBLLLHerLe e, commanastsainpg aardipe arythmias. The
Incidence Increases with'increasing age and frequently leads to fatal
sequelae such as, for example, stroke. AF affects for example about 3
million Americans and Ieﬁjos to more than 80 000 strokes each year in the
USA. Although |
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in which R1, R2, R3, R4, R5, R6 and X have the meanings stated beiow, to their

preparation and their use, in particular in pharmaceuticals.

The compounds of the disclosure of the formula | have not previously been described.
They act on the so-called Kv1.5 potassium channel and inhibit a potassium current
which is designated the ultra-rapidly activating delayed rectifier in the human atrium. In
addition, the compounds also act on other atrium-specific potassium channels such as
the acetyicholine-dependent potassium channsl KACh, ahd the 2P domain potassium
channel TASK-1. The compounds are therefore very pa'rticu{arly suitable as
antiarrhythmic active ingredients, in particular for the freatment and prophylaxis of atrial

arrhythmias, for example atrial fibrillation (AF) or atrial flutter.

Atrial fibriliation (AF) and atrial flutter are the commonest sustained cardiac
arrhvthmias. The incidence increases with increasing age and frequently leads to fatal
sequelae such as, for example, stroke. AF affects for example about 3 million
Americans and leads to more than 80 000 strokes each year in the USA. Although

class | and Hl antiarrhythmics currently in use can reduce the rate of recurrence of AF,
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25 class | and Il antiarrhythmics currently in use can reduce the rate of
recurrence of AF, WO 2006/136304 PCT/EP2006/005578 2 their use is
restricted owing to their potential proarrhythmic side effects. There is for
wWihigweassma great medical need for better medicaments folPtEaMfpetitass
arrhythmias to be developed. 5 It has been shown that so-called reentry
depolarization waves underlie most sgpraventricular arrhythmias. Such
reentries occur if the cardiac tissue has a slow conductivity and, at the
same time, very short refractory periods. The increase in the myocardial

theiﬁ@&@géqe/sﬁ%ﬁ@@i @uiﬁgod@mgaagﬁtbﬁmmcﬁfwwwg %Edﬁ&jﬁf?iaﬁlThere is for
. mechanism far terminatin rnythmias a reventing.thelr developmen .
tis TS 110 B AIEH pAE AT o A SRR AL ac By mmias

to begwmiopsgpolarizing K+ currents which flow out of the cell through the

various K+ channels. Particularly great importance is ascribed in this
connection to the so-called delayed rectifier IK which consists of 3

it hagitfesemsivomptiret se:-dalletasenity| KepoBiRadsnkwaes dlagetie most
supAQHAHABMICS: (farssample pletiidescs daoiain bipsih dussainan!yiow

or exclusively the rapidly activating potassium channel Kr which has been

condusidty pddriinecnarse e puysin SaTtieEasienrercdsicthe infiRRR: it the

myoBasiigMmengebiBdhesnyPrNeHERY e dibiptasnss REearHngbpuRIrisk

T et e

of thBERIfSS Haiehigh sk nubichdnjaialdmapmensane e Mdbthedalarisievk

the efficacy of IKr blockers has been found to decline under the
currentsdittools Bivachichttimcaihtoroisgdbevharome iEfiebagnelguladticularly great

imp RIS, LB AR RERHIS RN ARohNE tRadisWarhsraRidhs ACRNY ARfich
very slowly inactivating component of the delayed rectifier IKur (=
congitimobpidifametivatingpdekayted! FactifigranawhiGhy.corresponds to the Kv1.5
channel, is of particularly great importance for the duration of
repolarization in the human atrium, Inhibition of the IKur potassium

MosOkbaans gasen! iniarepressiots{for example dofetilide or d-sctalol) biock
predominantly or exclusively the rapidly activating potassium channel K, which has
been detecied both in celis of the human ventricle and in the atrium. However, it has
emergad that these compounds have an increased proarrhythmic risk when heart rates
are low or normal, and the arrhythmias which have been observed are in particular
those referred to as torsades de pointes. Besides this high risk, which is fatal in some
cases, when the rate is low, the efficacy of IK; blockers has been found to deciine
under the conditions of tachycardia, which is just when the effect is required ("negative

use-dependence”).

The “particularly rapidly” activating and very slowly inactivating component of the
delayed rectifier IKyy (= uitra-rapidly activating delayed rectifier), which corresponds to

the Kv1.5 channel, is of particularly great importance for the duration of repolarization
in the human atrium, tnhibition of the 1K potassium outward current thus represents,

by comparison with inhibition of 1K or IKg, & particularly effective method for prolonging

the atrial action potential and thus for terminating or preventing atriul arrhythmias.

Mathematical models of the human action potential suggest that the positive effect of a
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by comparison with inhibition of IKr or IKs, a particularly effective method
for prolonging 30 the atrial action potential and thus for terminating or
preventing atriul arrhythmias. Mathematical models of the human action
Webledtisiediggest that the positive effect of a WO 2006/136384L/EP2006/0¢5578
PCT/EP2006/005578 3 blockade of the IKur ought to be particularly
pronounced precisely under the pathaogical conditions of chronic atrial
fibrillation (M. Courtemanche, R. J. Ramirez, S. Nattel, Cardiovascular
Research 1999, 42, 477-489: "lonic targets for drug therapy and atrial

blociBEbaaRdn/Yceb she ey isalyamadeindrinsidnisct greaisethemetited
model"). 5 In contrast to IKr and IKs, which also occur in the human

pathadogingecaRditiors i urymimiabir Brsiliatine MnfepuatetiangiR ot dn fifgnirez, S.
Natt¥eHaci8o FAIhis 1RasOach Ngod U2 cyrmeriis: iNbIEesdBR KL therapy and

_proarrhythmic effect on the ventricle is precluded from the gutset,.in .
atria) RiHAH9B HIBLREE SIS IRP A HERIGL R GRS £7E REBIPETRIS3! mpdel).
1061 - 1076: "Sustained Depolarisation-Induced Outward Current in
Human Agrjial Myocytes'; G.-R. Li et al, Circ. Res. 78, 199 9 - 696:;
in ot RO PR X SN RSl PALBARI AT R vy RS @
signifsamRove s IRG MyP ariRsr, Butndmpmet@ntidRsipliledR98 iBhe 1K,

50: "Differences between outward currents of human atrial and

currenbisgidzikiied virsishiaf mprrytduyin affeshantiiniceniishiagreguded from
the SUHLED-BEleCliMaPIodadeabibe I Bauient oy #henpeRaavenofgoa,

however, been available on the market to date. Although a blocking effect

106 bR 10 &KV S5sthinaddersidrasiidedodbeedduiwaist Sirapive Human Afrial

Myogpﬁgnaégﬁ.' 9l eingreqienisdon Exauype g NIdne. RURACAIRS Gwo
propafenoné), the Kv1.5 blockade in 20 each of these cases represents

Conpiyensicsf Eftayéa Rediifter 6 oerentin efteotndfetiiacsibstdpcesea’;

. B B curonts

of huitsansaiiial ahchawkesitamiatesntricular myocytes").

Antiarrhythmics which act by atrium-selective blockade of the Ky, current or Kv1.5

channe! have not, however, been availabie on the market to date. Although a blocking
effect on the Kv1.5 channel has been described for numerous active pharmaceutical
ingredients (for example guinidine, bupivacaine or propafenone}, the Kv1.5 blockade in
each of these cases represents only a side effect in addition to other main effects of

the substances.

A number of patent appiications in recent years have described various substances as
Kv1.5 channel blockers. A compilation and detailed discussion of these substances
has recently been published (J. Brendel, S. Peukert; Curr. Med. Chem. —
Cardiovascular & Hematological Agents, 2003, |, 273-287; “Blockers of the Kv1.5
Channel for the Treatment of Atrial Arrhythmias”). However, all Kv1.5 blockers
disclosed to date and described therein have entirely different types of structures than
the compounds of the invention in this application. In addition, no clinical data on the
effect and tolerability in humans have been disciosed to date for any of the compounds

disclosed to date. Since experience has shown that only a small proportion of active
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25 has recently been published (J. Brendel, S. Peukert; Curr. Med. Chem.

Cardiovascular & Hematological Agents, 2003, I, 273-287; "Blockers of

the Kv1.5 Channel for the Treatment of Atrial Arrhythmias"). However, all

Kv1.5 Mockers disclosed to date and described therein have entirely

different types of structures than the compounds of the invention in this

application. In addition, no clinical data on the 30 effect and tolerability in
ingrediemntsnsisars Hely elietkssoe &l daeedinisalhufrdiesciinparralinigistiesedrch to
the rr¥8cﬂéé %&R@Sﬁﬁﬁﬁ J18% oW gy @?'x&amguosg? @@"Qﬂb%ftéﬁgéﬁ

4 ingredients successfu y overcome all the clinical
preclinical research to the medlcament there contlnues to be a need for

it had'RYG) tFHQH‘fé S%B?gﬁ*@ a%m réﬁg&%%ﬂéabﬂiﬁe
losure oft ormula | an

compounds o e|r
form ijﬁdrmﬂ@uﬁhﬁltwaeé@ma@uét@alﬂns %@@qs&eéﬂe tﬁa&ﬁ@@mmtwmm of the
huméﬂ’kﬁ%‘%ﬂﬂﬂh%p addition, the compounds of the formula | and/or their
pharmaceutically acceptable salts also act on the acetylcholine-activated
potassium channel KACh and on the 10 TASK-1 channel, which likewise

In adBfﬁ‘&‘P@H@@HbﬁBSEHB@&P%@%‘HMI&V?BWH?BF%%I ﬁ%ﬂ%gﬁc \ﬂg‘%ﬂfﬁéﬁtabie

Velimirovic B., Krapivinsky L., Clapham D - protein-gat

salts GikgI96! @néhﬁ@qm@hqwm%vatﬁdm@e@ﬂtmocﬁrﬁvmhmmm on the
TAS%*[ channel Ripienfkelsr3d 8kt L 3eatt1n s Wr;uﬁ?t’?éra%remsky G.,

Heterogeneous expression of tandem-pore K+ channel genes in adult

GordaRdEefnbWbHieas Kat N@é’iﬂ"tﬁgﬁmﬁed%?ﬁé’mkﬁé-p@ﬁm@%[é%ﬁThe G-
proteﬁgn%'t%dl\'ﬂ% qH}Fuﬁ ehrphaeg](%/%oém ya o e?f'{l) qu n?%ﬁf} ]gég l{t‘]\:\%gl%ﬁy rectivying

Xpression

Tt o O

"Hetd@bg@hiy@fsa@rm%w@ﬁl&e RR@sAUsD RNRNEHSN e GOMROWNSISH HHel embryonic

formula | and/ar their pharmaceutically acceptable salts can therefore be

rat heRR KRS BRESARR PRI 2ShariRIARPERN AN S BofisRafeliprmacol

PhysRiofde.(Zbegompaoureisjaresulablevipnariovlar frrme trgatBepteiv.R .
supraventricular
“Expression of TASK-1, a pH-sensitive twin-pore domain K¥ channel, in rat myocytes”,

Am. J. Physiol. 283 (2002) H181-H185).

Because of this combined effect on a plurality of atrium-specific potassium channels,
the compounds of the formula | and/or their pharmaceutically acceptable salts can
therefore be used as novel antiarrhythmics with a particularly advantageous safety
profile. The compounds are suitable in particular for the treatment of supraventricular

arrhythmias, for example atrial fibrillation or atrial flutter.

The compounds of the formula | and/or pharmaceutically acceptable salts thereof can
also be employed for the treatment and prevention of diseases where the atrium-
specific potassium channels, for example the Kv1.5, the KACh and/or the TASK-1, are

only partially inhibited, for example by using a lower dosage.
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arrhythmias, for example atrial fibrillation or atrial flutter. 25 The
compounds of the formula | and/or pharmaceutically acceptable salts
thereof can also be employed for the treatment and prevention of
waiseasesivhere the atrium- specific potassium channels, foPex&@nplesHIEs78
Kv1.5, the KACh and/or the TASK-1, are only partially inhibited, for
example by using a lower dosage. W(, 2006/136304
PCT/EP2006/005578 5 The compounds of the formula | and/or their
pharmaceutically acceptable salts can be employed to produce

The BRESAREBISMHS RiciuRhPaNGLbpRiinthaffastirtitsiihesapytapig salis can be

prophylaxis of K+ channel-mediated dlseases The compounds of the

emplereRite Proswes medisamaniacincaly fannsbRicdincafathirethetherapy

and pfssl 5&*@6?@@9&{%@5%&1@6@s@égﬁlmwmmwwméaﬁrhmsa r
abolished by prolongary%{ the action potential. The compounds of th

andigg B IRANAAIBF LR m&e@ﬁ!&a@%&%i&ﬁ@%&%ﬁgmﬁ&tﬁr@ay or

proployiisiatiatingigxisiantatiat bkibhticsandsdlatielisbadsigrerthensingsthe action
thm 10 (cardioversion). In addition, the substances reduce the

poteg% eptibility to the development of new fibrillation events (maintenance of
sinus rhythm, prophylaxis). It has further been observed that the

The %%%?;S DRGSR r%rréffoﬁwm [SYEH0g ) Hg)%arﬁraa eyggrgere sals can be

arrhythmias (ventricu atlon and are to protect fr

emplaygd Gererninsiog ﬁéw@mratgraﬁu@ﬂﬁ@%@@|9rb‘rmh@ar@§mraﬁhmwaﬁw@ythm
(car&ré\@@@maﬁpao%ﬁﬂsﬁ $ReCaliset A LABtRINBL TR CORRMMHPIIIR:

formula | and/or their pharmaceutically acceptable salts can be employed

deveiaPREat Sy ﬁﬁ%lié&ﬁﬁbﬁﬁ&ﬁﬁ@‘ﬁﬁ%ﬁ%ﬁﬂ@?ﬂ%ﬁﬁ&f%@%@ﬁﬂﬁy axis).
has ﬁf M@ﬂgg?ﬁ%@%ﬁﬂﬂf%ﬁ&;&mﬁwﬁﬁr@%@éé@d'ﬂiﬁ%ﬂhgﬁf&
utter e compounds of the orm eir pharm ca
thro gl A O S EH LA TIPS (HEBTEGH b NG AR B o PSS! from
suddberapyrodenttpiyiasis, didvesver, srmultaneousiy bringing about an unwanied

projongation of the so-called QT interval.

The compounds of the formula | and/or their pharmaceutically acceptable salis can be
employed for producing a medicament for the therapy or prophylaxis of reentry
arrythmias, of supraventricular arrhythmias, atrial fibrillation and/or atrial flutier.

The compounds of the formula | and/or their pharmaceutically accepiable salts are
further suitable for producing a medicament for the therapy or prophyiaxis of heart
failure, in particular of diastolic heart failure and for increasing atrial contraciility.

The compounds of the formula | and/or pharmaceutically acceptable salts thereof
inhibit TASK potassium channels, for example the subtypes TASK-1 and TASK-3, in
particular the subtype TASK-1. Because of the TASK-inhibitory properties, the
cémpounds of the formula ! and/or their pharmaceutically acceptable salts are suitable
for the prevention and treatment of diseases caused by activation or by an acfivated
TASK-1, and of diseases caused secondarily by the TASK-1-related damage.

Because of the effect of the substances on the TASK channel, the compounds of the

formuta | and/or their pharmaceutically acceptable salis are also suitable for producing
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failure, in particular of diastolic heart failure and for increasing atria!
contractility. The compounds of the formula | and/or pharmaceutically
acceptable salts thereof 25 inhibit TASK potassium channels, for example
the subtypes TASK-1 and TASK-3, in particular the subtype TASK-1.
Because of the TASK-inhibitory properties, the compounds of the formula
| and/or their pharmaceutically acceptable salts are suitable for the
a megies@eidricinbartherasht et icphviexisaeises piyatoryatisprdetsy aspecially sieep

\Y = ; .di i
o e R P enpoited
respitpomAdEsCtHarmaiemietantpobativdivbsldemanacems/ cintpne-Sioke's
| : i raduci
Dre T e
postapgativsy ¥Repa &htbepspaaurodegerelatnd wsoitaadibotdwesrs eepiratory
. ir: di ' [ \
oo SRRl s st e aod shsiin e
adapéﬁtm,,@rad@ramafm_r@@éﬁmLsrbgeam@f'@w_deﬁpaitrafarnpai@w@@d,hypercapnia,
neurdRBBE R SINRAfE BRI LiSOrRSr Sa RRltaley gflisadders Iollpwinas disease.

long-term ventilation, respiratory disorders associated with altitude
HuntingipitatigisaraneGanFeffopiegRi Aol HIBeraarsaitlepipsos@epidand prostate
cancdypercapnia, neurodegenerative disorders, dementia, Alzheimer's

disease, Parkinson's disease, Huntington's disease, cancers, breast

cancer, lung cancer, colon cancer and prostate 10 cancer. According to a

Accoﬁgfﬁ%&ﬁl%ﬁ&ég%r@p@cerw@%%%w BA-8HIBR REBH e RshLRA R2

Flaa
O R4
R2
R1

R5 —X
N "Q_—R6
O — l

R1 phenyl, pyridyl, thienyl, naphthyl, quinoclinyl, pyrimidinyl or pyrazinyl,

in which the meanings are:

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, CI, Br, |, CN,
alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, methylsulfonyl, CF3,

alkyl having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
acetyl, and methylsulfonylamino;
R2 phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group consisting
of F, Ci, Br, |, CN, COOMe, CONH2o, alkoxy having 1, 2, 3 or 4 carbon

atoms, OCF3, OH,



0 15 in which the meanings are: R1 phenyl, pyridyl, thienyl, naphthyl,
quinolinyl, pyrimidinyl or pyrazinyl, where each of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3 substituents selected from the
worpgp/ comsisting of F, CI, Br, I, ON, alkoxy having 1, 2, 3 oiPA TaHI0¥/005578
atoms, OCF3, methylsulfonyl, CF3, 20 alkyl having 1, 2, 3 or4 carbon
atoms, dimethylamino, sulfamoyl, acegyl, and methylsulfonylamino; R2
phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2 or

3 substituerisaJeaiferiyPrT e AIQHRAANGISUD) 89104 EafBloBatbrid,
COOMe, CONHZ2, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, OH,

WO 2006/19686 HemiEm 200ieosh Aselymans realodsu o rdagnas:

R3 havi@a,_’].% 2.rgor 4 carbon atoms, dimethylamino, sulfamoyl, acetyl, and
methylsu ?onylamino; R3 CpH2p-R7;p 0,1, 2, 3,4 0or 5; 5 R7 CH3,
CHZF, CHFR2, CR3, Zykerafkyl having 3, 4, 5, 6 or 7 carbon atoms, C=CH,

C=Gy&H3, @@%yd]q F“%qu%‘?r 4 RN YRGnP3eBYEOB Py i¥bon
py¥|dyl are

where phenyl and nsu%stltuted or substituted by 1, 2 or 3
substituentsatetest€:EoNILE diblsy albnsistiaying R, €|, Boy 4G4rioR3toms,
OCF3, ON, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3 or4 carbon
atoms, alkoR$aiRG 4-P¥T8¥%r4 carbon atoms, dimethylamino, sulfamoyl,

methylsulfonyl andyreethylsstigrdapingyl are unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br,
|, CF3, OCF3, CN, COOMe, CONHz, COMe, OH, alkyl having

1, 2, 3 or 4 carbon atoms, atkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyt, methyisuifonyl and
methylsulfonylaming;

R4 hydrogen or altkyl having 1, 2 or 3 carbon atoms;

RS hydrogen or alkyl having 1, 2 or 3 carbon atoms;

R& hydrogen, F, Cl, CF3 or alkyl having 1, 2 or 3 carbon atoms;

X CHorN;
and the pharmaceutically accepiable salts and trifluoroacetates thereof.

Particularly preferred compounds of the formuia | are those in which the meanings are:
R1 phenyt, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-gquinolinyl, 4-guinolinyl, 5-quinoliny!, 6-quinolinyi, 7-
quinolinyl, 8-guinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl,
3-pyridazinyl or 4-pyridazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Ci, Br, {, CN,
alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, methyisulfonyl, CFsg,

alkyl having 1, 2, 3 or 4 carbon atoms, dimethyiamino, sulfamoyl,
acetyl, and methylsulfonylaminc;
R2 phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyi, 3-quinolinyl, 4-quinolinyi, 5-quinolinyi, B-quinolinyl, 7-
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R4 hydrogen or alkyl having 1, 2 or 3 carbon atoms; 15 R5 hydrogen or
alkyl having 1, 2 or 3 carbon atoms; R6 hydrogen, F, Cl, CF3 or alkyl
having 1, 2 or 3 carbon atoms; X CH or N; and the pharmaceutically

wackepiabiedsalts and trifluoroacetates thereof. 20 ParticularB<HYEREASHH0SST8

R3

R4
R5
R6

X

compounds of the formula | are those in which the meanings are: R1
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 8-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl,
7- quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,

2-pyianisiily! SRryticianing| arAmyiitiagingdpimitiend éaclyrohitiiest arplyrazinyl,
radicals | unsqbstiéuted. Qr §ub(stituted by 1, 2 or 3 substituents selected

fromi the %L'IB/C% i‘ﬁ)ﬁ‘itg el Br, 1, CN, alkoxy having 1, 2, 3 or 4

carbon atomse@CHEE;medtingsalfopyiadiess wmkytsubatiyedossebatituted by 1, 2
carbon ato ' ] ' it

methylsulfcl)?s/ aqrgnlno;! ég @%ﬂ%%%%rﬁ)%%ﬁﬁ:goﬁfggﬁdojlF Cl Br.§ ON,
2-thienyl, 3@@%@1@%&4%%@%@1{@,h-au?nenr%maéb&mﬁé%gﬂ; OCFg, OH,

4-quinolinyl, 5-qujnol} 6-quinglinyl t
PCT/EPZOS@%%@%%Q%L%U%M%M'a%\{\g{(ﬁri??g;ojr%gmg |rr?y n aloms,
4-pyrimidingi-Semyiantdiny sdiayiagingteBipuidaziew tsuipyyideriny,
where each_of these aryl radicals is unsubstituted or substituted by 1, 2 or
3 sutitiERts selected from the group consisting of F, Cl, Br, I, CN, 5

COPMe, CONHZ, glkpxy ngi_ng 1, 2, 3 or4 carbon atoms, OCF3, OH,
CimBihylan s so aet n RSHIC Ot ROCHFREBR
PO, 1,2 340k C=CH, C=C-CHz, alkoxy having 1, 2, 3 or 4 carbon atoms,
phenyl or 2-pyridyi,
where phenyi and 2-pyridyl are unsubstituted or substituted by
1, 2 or 3 substituents seiected from the group consisting of F, Cl,
Br, |, CF3, OCF3, CN, COOMe, CONHp, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamine, sulfamoyt, methyisulfonyl and
mefhyisuifanyiaminﬁ;
hydrogen or alky! having 1, 2 or 3 carbon atoms;
hydrogen or atkyt having 1, 2 or 3 carbon atoms;
hydrogen, F, Cl, CF3 or alkyl having 1, 2 or 3 carbon atoms,

CH or N;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Compounds of the formuia | preferred in one embodiment are those in which the

meanings are:

R1

phenyl
which is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, [, CN, alkoxy having 1,2, 3 or 4
carbon atoms, OCF3, methyisulfonyl, CF3, alkyl having 1, 2, 3 or4
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10 R7 CH3, CH2F, CHF2, CF3, cycloalkyl having 3, 4, 5, 6 or 7 carbon
atoms, C=CH, C=C-CHa3, alkoxy having 1, 2, 3 or 4 carbon atoms, phenyl
or 2-pyridyl, where phenyl and 2-pyridyl are unsubstituted or substituted
woy2a06/236503 substituents selected from the group consistingeeftFEr@HH6AB5578
Br, I, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 23 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and methyl sulfonyl amino; R4
hydrogen or alkyl having 1, 2 or 3 carbon atoms; 20 R5 hydrogen or alkyl
having 1, 2 o5BhElematemsstRAdnteaanidmé&), @bstar alieyl having 1,

2 or 3 carbon atoms; X CH or N; and the pharmaceutically acceptable

salts and trifGIRRLRRYERIROf. 25 Compounds of the formula |

R2 prefesegddn one embodiment are those in which the meanings are: R1

phenyl which, is unsubstitut r substituted. b or, 3 substit
selected fr%'?ﬁe’sg?ggg c%ﬁ%%t?n%r St ES%H%XF g?""léN5 éﬁ(gl%/u é’t\%p}%sn ?ze%ected
3 or4 30 cdrbontatomsy @ CFSististhgffulChydrCrFeNlkPRdbn-DIH3, aikoxy
4 WO 2006/136304 PCT/EP2006/005578 9 carbon.gtoms,

dimethylamit® ¥iitafroyCac SR Qﬁoa?ﬁﬁﬂ?hﬁgﬁf%n@éonm%‘?&ﬁ%fﬁéw,CF3' alkyl
which is ungabgifuted ar sphstiried Bibis? GkavpaiiRNSFRIeRIRda8ety!, and
from the group consisting of F, Cl, Br, !, CN, COOMe, CONH2, alkoxy

having 1, 2 MEEMKUFBBREIIAR, OCF3, OH, methylsulfonyl, CF3, alkyl

R3  CpHopR7:

n 0,1,2,3,40r5;

R7 CHa, CHoF, CHF 9, CF3, cycicalkyl having 3, 4, 5, 6 or 7 carbon
atoms, C=CH, C=C-CHa3, alkoxy having 1, 2, 3 or 4 carbon atoms,
phenyi or 2-pyridyl,

where phenyl and 2-pyridyl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, CN, COOMe, CONia, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3 or 4
carbon atoms, dimethylamino, sulfamoyi, methyisulfonyt and

methylsulfonylamino;

R4 hydrogen;
R5 hydrogen;
R6 hydrogen, F or alkyl having 1, 2, or 3 carbon atoms;

CH or N;

and the pharmaceutically accepiable salts and trifluoroacetates thereof.

Compounds of the formula | particularly preferred in one embodiment are those in

which the meanings are:

phenyt,
which is unsubstituted or substituted by 1 substitvent from the group
consisting of £, Ci, Br, |, CN and alkoxy having 1 or 2 carbon atoms;

R2 phenvi,
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having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, acetyl, and m
ethylsu Ifonyla mind; R3 CPH2p-R7;10p 0, 1, 2, 3, 4 or 5; R7 CH3,
CH2F, CHF2, CF3, cycioalkyl having 3, 4, 5, 6 or 7 carbon atoms, C=CH,

wOaBre¢HZ0alkoxy having 1, 2, 3 or 4 carbon atoms, phenyl BCRERAGAYH05578

K3

R4
R5
R6
X

where phenyl and 2-pyridyl are unsubstituted or substituted by 15 1, 2 or
3 substituents selected from the grouggonsisting of F, Cl, Br, i, CF3,
OCF3, ON, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,

ﬁugamoyl, Qgﬁbﬁé@ﬁﬁ@%@ﬂ@t@@ﬁﬂ%ym@y@w s&%ﬁ&swf&gﬁnhggroup
ydrogen,; ro vin carbon ato

or N; and th&’f 51%%6%5 rc%h%éy ‘% g)ﬁ/ %Yfﬂg ééon atoms;
ther@gﬁgggbmpounds of the formula | particularly preferred in one

embodiment are those in which the meanings are: R1 phenyl, which is
uns@bstitutél br dubstituted by 1 substituent from the group 30 consisting

of FREI, Br,&:HaNoyamb alkepiyavaning dr archtashencenas piéhphenyl, WO
2006/136304 PCT/EP2006/005578 10 which is unsubstituted or
substituted by 1 s¥fiie@NeRyhistHeYatiiuted or substituted by 1 or 2

substituents selected from the group consisting of F, Ci, Br, |,
CN, alkyl having 1 or 2 carbon atoms and alkoxy having 1 or 2
carbon atoms;

hydrogen;

hydrogen,

hydrogen, F or alkyl having 1 or 2 carbon atoms;

CHorN;

and the pharmaceutically acceptable salis and trifluoroacetates thereof.

Compounds of the formula | very particularly preferred in one embodiment are those in

which the meanings are:

R1

R2

R3

R4
RS

phenyl,
which is unsubstituted or substituted by one substituent from the group
consisting of ¥, Cl, Br, I, CN and alkoxy having 1 or 2 carbon atoms,
phenyl,
which is unsubstituted or substituted by one substituent from the group
consisting of F, Cl, Br, 1, CN and alkoxy having 1 or 2 carbon atoms;
CpHop-RY;
D C,1,20r3;

R7 CHg, cycloalkyl having 3 or 4 carbon atoms or phenyl,
where pheny! is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, Ci, Br, CN,
alky!l having 1 or 2 carbon atoms and aikoxy having 1 or 2
carbon atoms,

hydrogen;

hydrogen;
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consisting of F, ClI, Br, I, CN and alkoxy having 1 or 2 carbon atoms; R3
CpH2p-R7; p 0,1,2,3; 5 R7 CHS3, cycloalkyl having 3 or 4 carbon atoms or
phenyl where phenyl is unsubstituted or substituted by | or 2 substituents
wEbrettgdeigm the group consisting of F, Cl, Br, I, ON, alkyl BaWiag200610@5578
carbon atoms and alkoxy having 1 or 2 carbon atoms; 10 R4 hydrogen;
R5 hydrogen; R6 hydrogen, F or alkykhaving 1 or 2 carbon atoms; X CH
or N; and the pharmaceutically acceptable salts and trifluoroacetates
thereof. 15 Compounds of the formula | very particularly preferred in one
R6 embpdipeat areothaikg! inavitiich tre roeddingsare:; R1 phenyl, which is
X unspbstituted or substituted by one substituent from the group 20
consisting of F, ClI, Br, 1, CN and alkoxy having | or 2 carbon atoms; R2
and phepibnvischutaaliy dostpiaiole s slib st teidl byroascsaliestituersofiom the
group consisting of F, CI, Br, I, CN and alkoxy having 1 or 2 carbon
atoms; R3 CpH2p-R7;25p 0, 1, 2 or 3; R7 CH3, cycloalkyl having 3 or 4
Spedfisedy prefegast phEppunih etk éynidahaimbsetatacrebim ey |

1R’ gﬁﬁ@%ﬂ}aﬁﬁ ;ﬁﬁg@%ﬁf@ﬂmﬁfgﬁy&ﬁgﬁmm d:m SloRe, ON,
1R, 28y1 E%Vggctoggopyln':e&%gy-{n (Stiaﬂnuofaopg)ényl?\gn methoxyphenyi)ethyl} ~1H-
pyridin-2-one,

1-{2-Cyclopropyimethoxy-1,2-diphenyiethyl}-5-fluoro-1H-pyridin-2-one,
2-[2-{4-Chiorophenyi}-2-cyclopropylmethoxy-1-phenylethyl}-2H-pyridazin-3-one,

1R, 2R'-5-Fluoro-1-(2-p-cyanophencxy-1,2-di-p-fluorophenylethyl}-1H-pyridin-2-one,
1-[2-Cyclopropoxy-1,2-bis(4-fluorophenyhethyl]-5-fluoro-1H-pyridin-2-one,
1-[2-{(4-Chlcrophenyl)-2-cyclopropyimethoxy- 1-phenyiethyl}-1 H-pyridin-2-one,

1R’, 2R’-1-[2-Cycloprapylmethoxy-1,2-bis{4-flucrophenyl)ethyl]- 1H-pyridin-2-one,

1R, 28’-1-[2-Cyclopropyimethoxy-1,2-bis-(4-fluorophenyiethyl}- 1H-pyridin-2-one,
1-[2-(4-Bromophenyl}-2-cyciopropyimethoxy-1-(4-flucrophenyl)ethyll- 1H-pyridin-2-one,
4-{1-Cyclopropylmethoxy-2-(4-fluorophenyl)-2-(2-oxo-2H-pyridin-1-yl)ethyl]benzonitrile,
1R, 2R’-1-{2-Cyclopropyimethoxy-1,2-diphenviethyi}-5-fluoro-1H-pyridin-2-one,

1R, 2R'-1-[1-(4-Fluorophenyi)-2-(4-methoxybenzyioxy)-2-(4-methoxyphenyl)ethyil- 1 H-
pyridin-2-one,
1-[2-Cyclopropylmethoxy-1,2-bis-(4-fluorophenyl)ethyll-1H-pyridin-2-one,
4-{1-(4-Chiorophenyl)-2-(2-oxo-2H-pyridin-1-yi}-2-phenylethoxymethyllbenzonitrile,
1-[2-Cyciopropyimethoxy-1,2-bis-{4-flucrophenyl!)ethyl}-5-fluoro-1H-pyridin-2-one,

1R, 2R’-1 -{2-Cyclopropyimethbxy-‘i ~(4-fluorophenyl}-2-{4-methoxyphenylethyil-1H-
pyridin-2-one

and

1R’, 28’-1-{1-(4-Fluoropheny!)-2-(4-methoxybenzyloxy}-2-{(4-methoxyphenylethyl}-15-
pyridin-2-ohe,

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

One embodiment describes compounds of the formula | in which R1 is phenyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyi, 1-naphthyl, 2-naphthyl, 2-quinolinyl, 3-
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30 carbon atoms; R4 hydrogen; R5 hydrogen; WO 2006/136304
PCT/EP2006/005578 11 R6 hydrogen, F or alkyl having 1 or 2 carbon
atoms; X N; and the pharmaceutically acceptable salts and
wirifluoromeetates thereof. 5 Specifically preferred compoundB<&H/ BR8006/t05578
formula | are selected from the group 1R',
2R'-1-(2-Cyclopropylmethoxy-1,2-dipkhgnylethyl)-1 H-pyridin-2-one, 1 R’,
2S'-1-[2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-(4-methoxyphenyl)ethyl
}-1H- pyridin-2-one, 1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1
quindfmyridia:Anenayil 8- qumohnyi 8-quinolinyl, 7- quinoiinyt 8-quinoiinyl, 2-

4-Chlorophen methox h
oy S o A e SRS e
partnthﬂaymﬂleﬂﬁowe,ere each of these aryl radicals is unsubstituted or substituted by 1,
IOO ldo,

2 oré' pyr géne % ?%IE%%@#;%Hgﬁﬁ%%{é;'/h?etkgxg/-CN alkoxy having
1, 2, @neﬁymmpﬁmcpg;@ﬁ%om@thyﬁu!fony! CFa, alkyl having 1, 2, 3 or 4 carbon
atomsg, M% cIo rop et%@fya%e%y ,'Sa(# f%%%’iﬁ&@%ﬂéﬂ%@éﬁ%, preferably seiected
fromZSég{@uﬁyxdopzﬂipwmieﬁ;di&y&r,%@{&rﬁ@@ibmhwmﬁ]o]; 2 carbon atoms, for
exarﬁ%:&_/ lr’g%?(ggw\le?lg/[ﬁ%t-r(]:?/)((:}/()propylmethoxy-l-(4-f|uorophenyl)ethyl]-l

H-pyridin-2-one,
A fufnbr %Ber&%wﬂ&@&a%g $ArfpeLrRIzes e feRraxe: Rin-RiighRzyls phenyl, 2-

gzhh [lbenzonitrile, I R’

pyri % cI‘BMWFn%T%‘%?Yi 3- H}tﬁ.{yﬁy emj‘\gyfugrgafhthyi 2-quinolinyi, 3-
quindli “d"ﬁnﬂr@ﬁﬁyﬂ B—qumoimy! 8-quinolinyl, 7-guinolinyt, 8- qumoi:nyi 2-
pynrﬁ?;ﬁ#é@@%ﬁﬁﬁ?@y% idin %thé)x Paezr!ﬁyloéyg)yrsé{éz%?f 5P %y?rc%l,%ﬁ\ in
paﬁi&ﬂ%@@apropymwmtyeﬂf mmluamewlw]smmqmdwmhéed by 1,
2 or B AR e BB Nl P RO B AR ERE iR having

Zonitr opropy pheny
1, 2)ém!y|€} 5%@@10@@@1?532@@31513;{&%% Cr3 alkyl having 1, 2, 3 or 4 carbon

atomziquiL étiwCQ(aClmo%@pquaes%%%)l(yalcgﬁlué)rrla gm@?sulfo ng%)&f %pgf@fggwyéiected
from the group consisting of F, Cl, Br, |, CN, CFg and alkoxy having 1 or Z carbon

atoms, for example F.

A further embodiment describes compounds of the formula [ in which R3 is CoHap-R7,
where pis 0, 1, 2 or 3, in particular 0 or 1, for example 1, and R7 is CHzg, cycloalky!

having 3 or 4 carbon atoms or phenyl, for example cyclopropyl or phenyl, where phenyt
is unsubstituied or substituted by 1 or 2 substituents selected from the group consisting

of F, Cl, Br, CN, alkyl having 1 or 2 carbon atoms and alkoxy having 1 or 2 carbon
atoms, for example selected from the group consisting of methoxy and CN.

A further embodiment describes compounds of the formula | in which R4 is hydrogen

or methyl, for example hydrogen.

A further embodiment describes compounds of the formula | in which R5 is hydrogen

or methyi, for example hydrogen.
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25 pyridin-2-one and 1 R’,
2S'-1-[1-(4-Fuuooophenyl)-2-(4-methoxybenzyloxy)-2-(4-methoxyphenyl)e
thyl]-1 H- pyridin-2-one, and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 30 One embodiment describes compounds of
the formula I in which R1 is phenyl, 2-1@yridyl, 3-pyridyl, 4-pyridyl,
2-thienyl, 3-thienyl, 1-naphthyi, 2-naphthyl, 2-quinolinyi, 3 WO
2006/136304 PCT/EP20061005578 12 quinolinyl, 4-quinolinyl,

A fu nﬁerlmoﬁoﬁinﬁequtﬁmi@%ebqompbmﬁ qﬂihelifwhﬂ-lwyfhmmmv‘l R6 is hydrogen,

midin I 5- rlm idinyl, 2- zm or 4- rldazmyl in

F or A G ) P B DAY e A DA R 2L LR REd or

substituted by 1, 2 or 3 substltuents selected from the group consisting of
Cl, Br, 1, CN, alkoxy.having 5 1, 2, 3 or.4 carbon toms C :

A o TR RS e as 8, L gumeh X is CH.
dimethylamino, sulfamoyl acetyl, and methylsulfonyl amino, preferably
elected from t con5|st ofF Br. l. C d alko ving 1

A e B R B ST 416 P AR EO R Yo

embodlment descrlbes compounds of the formula I in which R2 is phenyl,

rid yridy; 2 thle ], 3- thlen thyl, 2-na hth

The s B TR b hegh S e B s 1 comters o

asymﬁqqtnylo}hﬁyh &webaynli; szumdldﬂmﬂdéﬂaimof dinylaBaientidivgylthe S
razinyl,.3-pyrid |da2|n I |n par |c lar hen her

contig B B B Bl R R Y B e Spegisomers,

for emrbpt&mﬂamteetednfrdrastﬂ%agmepa;msismgmmé &ElivBr,dr Eidrealitexgoisomeric

forms VIrn 1}'9?;:5!% Oﬁgn%arr%%r}sat%rgisﬁgo%g ér@gth ;%ullfron \ %F%saj%teh%\//'g%ion thus
or 4carbon atoms ylamino, 2l amoyl, a ety

inciudaetfqdmwnplammmﬂmaferahﬂyamm’mplurfooiwt‘netgrtbupscimsxsmagomﬁ F:md as
dextrgrlot%Ebl'y%IHn%:osegngn%lKR)%Q‘?O Pl‘g(;f %I%ﬁ%g Qtﬁ‘éo WS é%ra% %rr?z rs m various
ratios or in the form of racemates. Individual sterecisomers can be prepared as desired
by fractionating a mixture by conventional methods or for example by stereoselective

synthesis.

if mobile hydrogen atoms are present, the present disclosure also includes all

tautometic forms of compounds of the formula 1.

The present disclosure further includes derivatives of compounds of the formula |, for
example solvates, such as hydrates and alcohol adducts, esters, prodrugs and other
physiologicaily acceptable derivatives of the compounds of the formula [, and active
metabolites of the compounds of the formula |. The invention likewise includes all

crystal modifications of the compounds of the formulfa I

Alkyl radicals and alkylene radicals may be straight-chain or branched. This also
applies to the alkylene radicals of the formula CpHop. Alkyl radicals and alkylene

radicals may also be straight-chain or branched if they are substituted or are present in

other radicals, for example in an alkoxy radical or in a fluorinated alkyl radical.

- Examples of alky! radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
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20 A further embodiment describes compounds of the formula | in which
R3is CpH2p-R7, where pis 0, 1, 2 or 3, in particular O or 1, for example

1, and R7 is CHS3, cycloalkyl having 3 or 4 carbon atoms or phenyl, for

weansplasasclopropyl or phenyl, where phenyl is unsubstitutedrgEr2066/005578

substituted by 1 or 2 substituents selected from the group consisting 25 of
F, Cl, Br, CN, alkyl having 1 or 2 carbgp atoms and alkoxy having 1 or 2
carbon atoms, for example selected from the group consisting of methoxy
and CN. A further embodiment describes compounds of the formula I in

butyv@ﬁah(f@%atwdmwwémeﬁmaﬁerd@rwtpredwdmenaa@:ﬂs‘uﬁﬂnexampse
odiment describes.compounds of the formula Lin which R5
et BHRERG! 1 SHMIAHS Hy RGRH LS A AR RO A GREPYIene:
1,3-slegeidres dotrpaiyiasofl totdyaog ein. wmohxammawdfagaﬂens tadifiajs. One
havi 0 rbon ato for
o M T o d B e g o h S Mlyene
radic:a%shaammmmesﬁﬁg@ge:@mwuM@%Wdﬁmlaamﬁa}mmﬁ»@% N.
substiRGPARAHESRIdhe formula | may exist in stereoisomeric forms. The

centers of asymmetry which are present may independently of one
another have the S 10 configuration or the R configuration. The invention

Cycibskideandnossdysnciaieaisernesacties e%ﬁm@me@rwﬁﬁmmwfadzcais having 3
diastereomers, and mlxtures of tw@ or mare st?giolsimenc farms, for

to 7 gahapiat O R RYECRIaR e erdnh PRSP nvention
metﬁw?ciﬁpm@s tycEmpie M@mmwmmemﬁmmbbw @slopentyl,
vorotator extrowo
e T s
efc. mmmnmﬁmlmWW@chﬁlbé mre%eﬁea &5 Bedledby4rdctionafriydrogen
aton@'fﬂ%ﬁ@éWY%ggmwpép%JQﬂ BYADBIMR:RIRTEOSEIRGHYED cycloalkyl
radlcais may be substituted in any positions. Cycloalkyl radicals may also be in
branched form as alkylcycloalkyl or cycloalkyialkyl, for example methylcyclohexyt or

cyclohexyimethyl.

Pheny! radicals may be unsubstituted or substituted one or more times, for exampie
once,“fwice or three times, by identical or different racicals. If a phenyl radicat is
substituted, it preferably has one or two identical or different substituents.
Monosubstituted phenyl radicals may be substituted in position 2, 3 or 4, disubstituted
in 2,3-, 2,4-, 2,5-, 2 6-, 3,4- or 3,5-, position trisubstituted in 2,3,4-, 2,3,5-, 2,3,6-, 24,5-,
2,4.,6- ar 3,4,5- position. A corresponding statement appiies analogously aiso to the N-
containing hetercaromatic systems such as pyridyl, quinolinyl, pyrimidinyl or pyrazinyl,
the naphthy! radical and the thieny! radical, for example for 2-pyridyl, 3-pyridyi, 4-
pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-naphthyi, 2-quinolinyl, 3-quinciinyi, 4~
quinoliny!, S-quinolinyl, 8-quinolinyl, 7-quinclinyt, 8-quinolinyl, 2-pyrimidiny, 4-
pyrimidinyi, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridaziny! or 4-pyridaziny!.

If a radical is di- or trisubstituted, the substituents may be identical or different.
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If mobile hydrogen atoms are present, the present disclosure also

includes all 20 tautometic forms of compounds of the formula I. The
present disclosure further includes derivatives of compounds of the
formula I, for example solvates, such as hydrates and alcohol adducts,
esters, prodrugs and other physiologically acceptable derivatives of the
compounds of the formula |, and actfve 25 metabolites of the compounds
of the formula I, The invention likewise includes all crystal modifications of

e S SRS ALS s oL radicals analadens adedlo e,

hain or branc also applies1o lengradica

morethedormeiler Gpidids, Aleyimesiidals atsd atiojlates 3Da adivalspmagiagso be
straight-chai hed. if bstitut tjn_ath
oy SR St e o S RESRE L, S e
pharExcepicsliyfaikphiaticatsiise tottigh tikyirifuoropgeiateropilis-thayl,
' / 0 T/ 6/00 b
comp SRR b AT MR A A B GO a R 6 R s,
groupaethglenerisd anindemeos bathylesierdcyghio pylenecdnamopdearsed in the
3 | A= - :
om B RS M BRI A e
acids7 f@, exanpidragdrydroniddriceiky nivos hilafiem e Bltaidisatmetizanbe ubpladed,
flyorine.atoms., ' | radi j '
sco UL BN S IR0 A s TSR b S D e
obtaiggdlHaiky cemralnbavhihe fomidarbby atmeniierna)goptepstsyicobyarple
- | . .
o oIBR8 BN IR RERERY), i ercrance

from oihesthgitscldirerpinPonetts ey disHexylia metaylejastobe xig peysiohtasdydn an
acidicﬁ%?gg%% BONGe dOr 15X ]e%s%lém? ath @z?ﬁs,l re]f%[egtﬁ R&uttor

ydrogen atoms in cycloalkyl'radicals may be replaced by fluorine atoms.
potassiumstRatisd eyae@ryNealicalsalinyteas@spiated irsaly yisitonsionia or

BAV/o) i Iso be in 15 branched form as alkylcycloalkyl or
orgartit/ % %a@%ﬁ?ﬁd%o%

cyclo r example methylcyclohexyl or

In a second aspect, there is provided a compound of the formula | and/or its
pharmaceutically acceptable salts as defined in the first aspect for use as

medicament.

in a third aspect, there is provided a pharmaceutical preparation comprising an
effective amount of at least one compound of the formula | as defined in the first
aspect and/or of a pharmaceutically acceptable salt thereof as active ingredient,

together with pharmaceutically acceptable carriers and additives.

In a fourth aspect, there is provided a pharmaceutical preparation comprising an
effective amount of at least one compound of the formula | as defined in the first
aspect and/or of a pharmaceutically acceptable salt thereof as active ingredient,
together with pharmaceutically acceptable carriers and additives in combination

with one or more other pharmacological active ingredients or pharmaceuticals.
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cyclohexylmethyl. Phenyl radicals may be unsubstituted or substituted one
or more times, for example once, twice or three times, by identical or
different radicals. If a phenyl radical is 20 substituted, it preferably has one
or two identical or different substituents. Monosubstituted phenyl radicals
may be substituted in position 2, 3 or 4, disubstituted in 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-, position trisubstitt®éd in 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6- or 3,4,5- position. A corresponding statement applies analogously

In a file@tpdae hreconsainingdiriereanemalic sysigmesu i a%muﬁdwia | as

defing R A P SERRBIE RISy B T RN A R Tl RS For
produbiRgRIRXLRARREWEZAKMRNRH néfq}l'mi'ﬂ% e‘f‘f‘eﬁf‘f@?'ﬂﬁ@ﬁ%%@%‘ﬁé{ '

6-quinolinyl, 7-quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4- pyrimidinyl,

propthrpyitnuiiY|cBapyrakzingd 2ipyridiseagtor 4-pyridazinyl. 30 If a radical is
di- or trisubstituted, the substituents may be identical or different. 15 If the

compounds of the formula | comprise one or more basic groups or one or
Ina sinﬂrmb;aem Hetaso iy plesidee ﬁinzeuﬁemﬁiasc@mbxdeﬂtbétd:\@rfespmimﬂir@s

definxgcgg ﬁwaql é}llgspﬁleg‘n a&F i I’tOXICO| acc kEaessd"i‘tltf:ﬁereof for

Lceotican y accep?cgle sa

prod adiﬁhg)mmehamgﬁhw the &emppw@spiﬁ%wdemﬂ@arﬂmhlelwhm
Si roton able one or more basic
WhICl’h ?erocyc ICShed L so n@sgr}% cﬁ]&a% m&‘q

iC rings, 21 rmo Ftahelr physiologically
tolerated acid addition salts with inorganic or organic acids, for example

hydrochlorides, phos f
= S T Bl B Osp e A o
definethtai rhieel fﬁlrehaspamcarrdis rocbﬁlaep’@almmm:de bycedinastizptabhecritthaydof for
proa AR MDY WENAD ASIEAP A SONIBL PR BRTAANSHRRE.

ARioh exchasge from o er sa ula’l may
also be deprotonated on an acidic group and be used for example as.

In anaekﬁﬁ%hgg 4 e%@' '\y.&ggw 859081‘%3851%%%'}\% 8F A 30MANYs

r xarﬁ e as s ts with ammonia or
defined in the first aspect and/or of a pharmaceutically acceptable salt thereof for

producing a medicament for the therapy or prophylaxis of supraventricular

arrhythmias.

in a ninth aspect, there Is provided the use of a compound of the formula | as
defined in the first aspect and/or of a pharmaceutically acceptable salt thereof for
producing a medicament for the therapy or prophylaxis of atrial fibrillation or atrial
flutter.

In a tenth aspect, there is provided the use of a compound of the formula | as
defined in the first aspect and/or of a pharmaceutically acceptable salt thereof for
producing a medicament for the therapy or prophylaxis of respiratory disorders,

neurodegenerative disorders and cancers.

in an eleventh aspect, there is provided the use of a compound of the formula | as
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15 organic amines or amino acids. In a second aspect, there is provided a
compound of the formula | and/or its pharmaceutically acceptable salts as
defined in the first aspect for use as medicament. 20 In a third aspect,
there is provided a pharmaceutical preparation comprising an effective
amount of at least one compound ofthe formula | as defined in the first
aspect and/or of a pharmaceutically acceptable salt thereof as active
ingredient, together with pharmaceutically acceptable carriers and

definaddifiuesfirst ispdoustiidaspett Hreimiagsavicsid, apbaprantestitiathereof for

o100 R UFR A B G TPURETREY SLpAPRNLAR e AR g rotor

dusoraeﬁﬁpfahtmahmgﬂhaamm@m@mmm togeshm Withke's breathing,
harmace ﬁﬁé tabl car ers and dlt n.combination 30 with
i

S“O“E%Wﬁ%? I%’é% é‘{%c%k} Q%? hERRSRRIALR.
hypostiaeaha aﬁﬁ&mm&kdﬁaﬂm@wsjﬂrﬁtbq@emﬁammmmtdjl:eorders
form la | as_defined jn the first a ect and/or of a pharm
rolow R S T ARIIEE or BRI MRS AN R Wi itfude
adaptzi‘taﬂneidlltmhm cﬁﬁimttéqﬁmhadhargmymdemwmlﬂylaymfa%nd hypercapnia,
annel- medloéed di seas s.5 Ir][ th as e(;t there |s ded the use

“e“"%ci'%g%%rﬁé'&ﬁ RS G L A e e ?Eﬁﬁgp KR 5

disegskaifategioally diceeptmiasadl thareaktara prantuing asmedicagientdancer
d the Ef"'o? or [prophylaxis of cardiac arrhythmias which can be abolished

an %)9% fo éfﬁge he action potential. 10 In a seventh aspect, there is

provided the use of a compound of the formula | as defined in the first

ina twe[fﬁﬁta%%(gc ' 8']; G& psa'rjrpoaggedq[%ey JEe 6P %aglaen%gl} rqg &P tfhfg formuta | as
defined in the first aspect and/or of a pharmaceutically acceptable salt thereof for
producing a medicament for the therapy or prophylaxis of heart failure, in

particular diastolic heart failure, and for increasing atrial contractility.

in a thirteenth aspect, there is provided a pharmaceutical preparation comprising
an effective amount of at least one compound of the formula | as defined in the
first aspect and/or of a pharmaceutically acceptable salt thereof, and of a beta
blocker as active ingredients, together with pharmaceutically acceptable carriers

and additives.

In a fourteenth aspect, there is provided a pharmaceutical preparation comprising
an effective amount of at least one compound of the formuia | as defined in the
first aspect and/or of a pharmaceutically acceptable salt thereof, and of a IKs
channel blocker as active ingredients, together with pharmaceutically acceptable

carriers and additives.

The disclosure further relates to processes for preparing the compounds of the

formula 1.
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producing a medicament for the therapy or prophylaxis of reentry
arrhythmias. 15 In an eighth aspect, there is provided the use of a
compound of the formula | as defined in the first aspect and/or of a
pharmaceutically acceptable salt thereof for producing a medicament for
the therapy or prophylaxis of suprayggtricular arrhythmias. 20 In a ninth
aspect, there is provided the use of a compound of the formula | as
defined in the first aspect and/or of a pharmaceutically acceptable salt

The doarpeliitfs RogediogIMeUsABEN s dRa g ank QidEPRRYIENID R RlSgs,

fibrillation or atrial flutter, 25 In a tenth aspect, there is provided the use of
wherg EomBsufitPohthe tara2 A< detieii o firatepRe 3t GogTRPUNds of
the forAqmaceutically acceptable salt thereof for producing a medicament for

the therapy or prophylaxis of respiratory disorders, neurodegenerative

disorders and cancers. 30 In an eleventh aspect, there is provided the use
The ;gfe@ssaﬂ@ﬁwarde@fét&@fmté&dmgté%d&@ﬁn@tm dBRdir dSﬂeﬁl—éW@E@ﬁ of

a pharmaceutically acce tables reof for, prod cn dcament
RG-SR0y GPIBHFILRES 6 BTG R TR, (ROGREBHE 1 wit

2~brd¥ﬁ6tk@f@ﬁdsocb|5ﬂ%0ﬁ@tﬂ1§ﬂ@em> WRRGRASGheynesaiaitRs epdgo function
snorlnf?g cent‘rag %ato drlve ud en| ant

to CopRAypaR: pOia 4f Q”F?RH X ??a?}o?fﬁ"r‘sm%‘%rs
react@fbv@wucwwm@@é@&@\mg tﬁmgﬁeuno\se@tlta.mfmm r‘atqwgit@rd@rs
asso%lated with aIt| tatio te and Cll % Imona

correRAAANS FRTRGBIRS eI e G (R AT

appr@mwii@aﬁx@g'rmgﬁ SfdrmapWHﬁmsSmehwmmm‘de or
did se%j g @r{S breast cancer, lung cancer, colon cancer 10 and

todt ﬁr%% ?@ in a twelfth aspect, there is provided the use of a

compound of the formula | as defined in the first aspect and/or of a

pharmaceutically acceptable salt thereof for producing a medicament for
the therapy or prophylaxis of heart failure, in
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15 particular diastolic heart failure, and for increasing atrial contractility. In

a thirteenth aspect, there is provided a pharmaceutical preparation

comprising an effective amount of at least one compound of the formula |
WAL ZHRFieé0 the first aspect and/or of a pharmaceutically aBe&tBines/ 84378

thereof, and of a beta 20 blocker as active ingredients, together with

pharmaceutically acceptable carriers 4@nd additives. In a fourteenth

aspect, there is provided a pharmaceutical preparation comprising an

effective amount of at least one compound of the formula | as defined in

the 25 first aspect and/or of a pharmageutically acceptable salt thergdf,
ad of a IKs channel blocker as activdjingreeigents, together withm-ej_"fRZ
pharmageutically aggepiahle cariefs an additives?%ﬁsénaisclos further®
Ritela sProces es Tor preparing the go ds eg%he—s@formula b1
The gompou formula | can bg prgpared by various chemic ‘ -
prgpesses, where R1, R2, R3, R4RR5, amd X have the same Rfeaning Va
as in compounds of the formula I. 5 The preparation takes place for
example according to scheme 1 byxy-alkylation of R6-substituted
2ehydroxypyridines or 3-hydroxypyridazines of the formula 111 with

2-brom&ketones &Fthe formula || withfSubsequent reduction of the keto
=+ FNCTONRD compoufids of theg fSrmila % The compounds of the formula

Vaxa t reacted by standard,p es with compounds of the
forfnula|VI to give the 10 corresp ncii, g compounds of the formula la,
R 1 has the meaning oR&h appropriate leaving group, for example a

haligg such as chloride, bromide or id@lide or else tosylate. WO

2006/136304 PCT/EP2006/005578 16 O OH
Scheme 1

A further preparation process is depicted in scheme 2 and relates to the addition of
appropriately compounds of the formula IX on aldehydes or ketones of the formula Vi
using a suitable base with subsequent reaction of the resulting alcohol function of the
formula V with a compound of the formula Vi 1o give a cbmpound of the formuia Ib,

where X1 has the abovementioned meanings.
OH

R5 R2 R4 R2
Base R1
)k + N -0 N.__ .0
R1 R4 W S U
/
RS RE =
Wit IX \%
/RS
OH O
n” ToRs VI R” [ R
O — LNjO
{ |
o
RGLj RG
A tb

Scheme 2
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0 R2 R5-R2 ReducingR5 R2NOHR1 O agent RINO R1ft5 + X i! Br
R61IR6IVR6Va RSOHO R2ZRR2 \(IiRSR1INROR1NO XR6 X
R6/ Vala Scheme 1 A further preparation process is depicted in scheme
WD asg/redates to the addition of 5 appropriately compounds @XtheHarmoiss?s
IX on aldehydes or ketones of the formula VIl using a suitable base with
subsequent reaction of the resulting glgohol function of the formula V with
a compound of the formula VI to give a compound of the formula ib,
where X1 has the abovementioned meanings. OH R5 R2 R4 R2 O R5 ~

A furBRSRINQoRoteB4rRg RS ddRBendAIbPiNé iRRahula | is depicted in scheme 3
below. This method uses the ring opening of R1 and R2 substituted epoxides of the
formuta X! by suitable compounds of the formula Xii with base catalysis as key step
and affords, in contrast to the other methods, the products in diastereoisomerically
pure form. The resulting alcohol of the formula Vb is subsequently reacted with a

compound of the formula VI to give the compound of the formula ic, where X1 has the

abovementioned meanings.

OM
RZ
H R1
3 N\ OH N 0
R sl + ! — 1
={} = o
R2 RS&
X X Vb
/R3
OH 0

Schema 3
The starting compounds described in the synthetic methods, such as the compounds

of the formula I, Ill, VI, Via, Vill, IX, XI and Xil can be purchased or can be prepared

by or analogous to processes described in the literature and known to the skilled

worker.

The working up and, if desired, the purification of the products and/or infermediates
takes piace by conventional methods such as extraction, chromatography or

crystallization and conventional dryings.

The use of the compounds of the formula | and their pharmaceutically acceptable salts

as medicament is claimed.
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OHO R2ZR3X1R4R2 R4AR11RSIIR1I1R5 NONO R6~~~'R61V
Ib 10 Scheme 2 WO 20061136304 PCT/PP2006/005578 17 A further
method for preparing the compounds of the formula | is depicted in
scheme 3 below. This method uses the ring opening of R1 and R2
substituted epoxides of the formula X4 §y suitable compounds of the
formula Xl with base catalysis as key step and affords, in contrast to the
other methods, the products in diastereoisomerically 5 pure form. The

The gegengdscohbiot sdasriauf e ifbsimided@nstihainptermapautically
acce,&%”ﬂl%oé’él?s%éh%ﬁeé%%é@é%ﬂ'Ya% :%EEOB}%%*%W &%@W@\éca\%?ﬁe

has the abovementioned meanings. O + 1IN OH
parﬁm@R@b@)mam RS prﬁmwmaﬁmthmzowm R:mn@erms M/@b)cm@amther or

in the form of pharmaceutical preparations.

The present disclosure also relates to the compounds of the formula | and their
pharmaceutically acceptable salts for use in the therapy and prophylaxis of the

abovementioned diseases and to their use for producing medicaments for the

abovementioned diseases and medicaments with a K* channel-blocking action.

Also claimed is a pharmaceutical preparation comprising an effective amount of a
compound of the formuia | and/or of its pharmaceutically acceptable salts, together
with pharmaceutically acceptable carriers and additives, alone or in combination with
other pharmacological active ingredients or pharmaceuticals. The pharmaceuticai
preparations normally comprise from 0.1 to 90 percent by weight of the compounds of
the formuta | and/or their pharmaceutically acceptable salts. The pharmaceutical
preparations can be produced in a manner known per se. For this purpose, the
compounds of the formula | and/or their pharmaceutically acceptable salts are
converted together with one or more solid or liquid pharmaceutical vehicles and/or
excipients and, if desired, in combination with other pharmaceutical active ingredients
into a suitable dosage form, which can then be used as pharmaceutical in human

medicine or veterinary medicine.

Pharmaceuticals which comprise a compound of the formula | and/or its
pharmaceutically acceptable salts can moreover be administered for exampie orally,
parenterally, infravenousily, rectally, percutaneously, topically or by inhalation, and the
preferred administration depends on the individual case, for example on the particular
manifestation of the disorder. The compounds of the formula | can moreover be used
alone or together with pharmaceutical excipients, in particular both in veterinary and in
human medicine. The pharmaceuticals comprise active ingredients of the formula |
and/or their pharmaceutically acceptable salts generally in an amount of from 0.01 mg

to 1 g per dose unit.
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R6 Rfi Vb IC 10 Schema 3 The starting compounds described in the
synthetic methods, such as the compounds of the formula Il, Ill, VI, Via,
VIII, IX, XI and Xl can be purchased or can be prepared by or analogous
Wi Prooesyds described in the literature and known to the sKEHSUERRoMKO$S578
15 The working up and, if desired, the purification of the products and/or
intermediates takes place by convernjignal methods such as extraction,
chromatography or crystallization and conventional dryings. 20 The use
of the compounds of the formula | and their pharmaceutically acceptable

The SRlfscasdnedirafaefds slaimedadi8 of Mescappauatswiidpe disiclasith of

B e X
gel foshermanssdicals tasdwitabhen excipizhiseanditifeneaatiotmiistabdn teeriers it

. _form of ph tical ' T iscl )
s oo e IR RRenn i hieont g sisales
maskinlgsTrarsefreteruhivapysalicbpizasay Rogs s ivlcaciioviag erfiepricpffect, buffer

Subs%@@«a&%%p%ggir use for producing medicaments for the 10
abovementioned diseases and medicaments with a K+ channel-blocking

action. Also claimed is a pharmaceutical preparation comprising an

For £HaaiivsrampuReotia: semrossidRfhgdarewabandtartat ittiditives suitable for
pharmaceutically acceptable salts, together with harmaceutic%!g]( &H
er

this DERASELIYCAARFaEIR g s Bh e AIHERISHRRIOAINR
conveh@bnaceletisakaatly eunghhsipriseatphasractuticalbidise coated tablets, two-

S D R AR LD OB Ui
can hecaatdlaes salts. Fhbiphmagaesiaticabgnesium carbonate, potassium phosphate,
lactose, glucose or starch, especially corn starch. Preparation can take place both as
dry and as wet granules, Suitable as oily carriers or as solvents are, for example,
vegetable or animal oils such as sunflower oil or fish fiver oil. Suitable solvents for
aqueous or alcoholic solutions are, for example, water, ethanol or sugar solutions or
mixtures thereof. Examples of further excipients, also for other administration forms,

are po}yethyiene giycols and polypropylene giycols.

For subcutaneous, intramuscular or intravenous administration, the active compounds
are converted if desired with the substances usual for this purpose, such as
solubilizers, emulsifiers or further excipients, into a solution, suspension or emulsion.
The compounds of the farmula | and/or their pharmaceutically acceptabie salts may
also be lyophilized and the resulting lvophilizates be used, for exampie, for producing
products for injection or infusion. Examples of suitable solvents are: water,
physiological saline or alcohols, for example ethanol, propanol, giycerol, as well as
sugar solutions such as glucose or mannitol solutions, or else mixtures of the various

salvents mentioned.

Suitable as pharmaceutical formulation for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active ingredient of
the formula | or their pharmaceutically acceptable salts in a pharmaceutically
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preparations can be produced in a manner known per se. For this
purpose, the compounds of the formula | and/or their pharmaceutically
acceptable salts are 20 converted together with one or more solid or liquid
wphaprisesttical vehicles and/or excipients and, if desired, iR€CORBMAMOTF7S
with other pharmaceutical active ingredients into a suitable dosage form,
which can then be used as pharmaceytical in human medicine or
veterinary medicine. 25 Pharmaceuticals which comprise a compound of
the formula | and/or its pharmaceutically acceptable salts can moreover -
accebesatimigipiened sarexampe paaliyyiparshterallyoinvatemausly, rebtalle, of such
rcutaneous! ically or by.inhalation, and the preferre .
Sowgﬁﬁint%f?ati%ﬁég%%%ﬁas%nna Yhéffinael uﬂga c%ése? fo(e'roﬁxggrf'r%le%%ethepha{macewca[
excipantisdachnaansfesationtaf chestifendeand riatolizpou reiiot thepeiiantiagrs. Such

a pr%&ﬂgﬁe%ﬂ%ﬁ’ﬁ&s 3Qcﬂ@%§Fé&gﬂE%rMHﬁ3PWWjﬁ?éﬁon of about 0.1

Kcipients, in particular both in veterinary and in "human medicine. The
to 1 hapadiiacalsbomiisdasiRerigiddicnaiobt the formula | and/or their

pharmaceutically acceptable salts generally in an amount of from 0.01 mg

to 1 g per dose unit. WO 2006/136304 PCT/EP2006/005578 19 The
The grmaeRRS ke I PumiNgrastiant!p 2s SEMRSSsS Pk BRI TR
acceEHNCSER MR iabENdb e flesy astpirm aerutisad fonmutatieradapted to the

. Besides solyents, gel formers, suppository bases, tablet excipients.an

U RN SELNCE BTETE £ USROS T DU R e trally

depeantioxidtint Sretiaparsent s dennilstifidicn antifoartiss Boteskirapiatoatjon of action
reservatives, solubilize ievi e

o A o B U ) L g T ot 0

and aearityarf thizrdineassdio\nestreaigtlcafet anithplepoder Rah weigiieig, individual

respSlARIZAER QN URETh GluSTs aPRORORYERED ya10-cRRYetionaL msthossute or

Into suitable presentations such as tablets, coated tablets, two- piece
propyesiites, aqueous, alcoholic or oily solutions. Examples of inert carriers
which can be used are gum arabic, magnesia, magnesium carbonate,

potassium phosphate, . .
The daily dose of a compound of the formula | and/or its pharmaceutically acceptable

salts for a patient weighing about 75 kg is normally at least 0.001 mg/kg to 100 mg/kg
of body weight, preferably 0.01 mg/kg to 20 mg/kg. Even higher dosages may also be
necessary for acute episodes of the disease, for example in an intensive care unit. Up
to 800 mg per day may be necessary, especially on L.v. use, for instance for an infarct
patient in an intensive care unit. The dose may be in the form of a single dose or be
divided into a plurality, for example two, three or four, single doses. Parenteral
administration by injection or infusion, for example a continuous intravenous infusion,
may also be advantageous, especially in the treatment of acute cases of cardiac

arrhythmias, for exampie in an intensive care unit.

The compounds of the formula | and/or their pharmaceutically acceptable salts can
also be combined with other pharmaceutical active ingredients to achieve an
advantageous therapeutic effect. Thus, advantageous combinations with substances
acting on the cardiovascular system are possible in the treatment of cardiovascular
disorders. Suitable examples of such combination pariners advantageous for
cardiovascular disorders are other antiarrhythmics, i.e. class |, class Il or class il
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lactose, glucose or starch, especially corn starch. Preparation can take

place both as dry and as wet granules. Suitable as oily carriers or as

solvents are, for example, 15 vegetable or animal oils such as sunflower

woikorsfishsliver oil. Suitable solvents for aqueous or alcoholiESHRRMHEIEFETS

for example, water, ethanol or sugar solutions or mixtures thereof.

Examples of further excipients, also fgf other administration forms, are

polyethylene glycols and polypropylene glycols. 20 For subcutaneous,

intramuscular or intravenous administration, the active compounds are
antigienanfekif drsires Wothelzerpibstidncranmidlibmktns, forpaaseydedoiiide, or

solubilizers, emulsifiers or further excipients, into a solution, suspension or

addigpRaTHOABIRIPYIERJSUIR O RAFBIETSHR S A pR&mEACRARE ("
exarﬁé%ﬁ@%?égﬁ%ﬁwﬁ[?!;%WJWEE?’@E}?&%%QH%H’{%SE}Q@ W apaiizaiesfaitors,

xample, for producing 25 products for injection or infusion.

and EihAmssl OPSEITaBRPI MRS TR DiERND BYTRBIDSIRUTELN NG adEenrgic
com{gl ERTINE RLAReL Sronanel AERKD. Jahel Aanaial splliBRRRC)

ucbse or mannito ns, or eise mlxture_s 0 e ‘V.aI’IC.) S so'v'ents
phospentiesterase Bhititsies angdlaihengdeateacrrmilfagoportwel nptrspiiefiaat, such

as, fﬂ?%igﬁ?@, ﬁﬁéﬁ?ﬂcﬁ@&?&é B REEXAMP IS BRIMER S SBFRANSIRNFI® beta
sions of t

emu e active ingredient of the formula I or their
blockeraraidKe @heanehblassams e ansaaris fiREStically WO 2006/136304
PCT/EP2006/005575 20 acceptable solvent, such as in particular ethanol
or water, or a mixture of such solvents. The formulation may if required
List efsibbeavigion®ther pharmaceutical excipients such as surfactants,

tert-BYlsifiers andaa@.ﬁg%m aligpropellant gas. Such a preparation
comprises the active ingredient normally in a concentration of about 0.1 5

DMFo 10, in particulaietBEEateanes percent by weight. The dosage of the
pm&stive ingredientigegadinirigigsed or of the pharmaceutically acceptable

salts thereof depends, e individual case and should be adapted to the
TMERAUmSstances &'fﬂﬁrﬁkﬁ%&@rﬁﬁ lﬂﬁ&“ﬁ’lﬁﬁf%ﬁ%ﬁ%ptimal effect. Thus, it
naturally

The compounds of the formula | can be prepared by various processes. The

~ preparation methods used to prepare the examples are described beiow, where R1,

R2, R3, R4,R5, R6 and X have the same meaning as in compounds of the formula L.

Method Al



10 depends on the frequency of administration and on the potency and
duration of action of the particular compounds employed for therapy or
prophylaxis, but also on the type and severity of the disease to be
Witedted 3é39¢l on the gender, age, weight and individual respbHSERSHGSHO5578
human or animal to be treated, and on whether therapy is acute or
prophylactic. 15 The daily dose of a gggmpound of the formula I and/or its
pharmaceutically acceptable salts for a patient weighing about 75 kg is
normally at least 0.001 mg/kg to 100 mg/kg of body weight, preferably
0.01 mg/kg to 20 mg/ka. Even higher dasages may also be necessay for
acute episodes of the disease, for example in gp intensive care unit, Up R2
0 to 800 mg per.d be necegsary, ggiallya‘%ﬁg1 KCuse of RE
g0 ga for arWent inan inte@(sN e ufitt, he dose may
in the frm @fza strgte dose or be dividg%:ﬁg:?plurality, for examam@,é
three or four, single doses. Parenteraka istration by injectioraot
infusion, for example a continuous intravenpous infusion, may also be Va
advantageous, especially in the treatment of acute cases of cardiac 25
arrhythmias, for example in an integsive care unit. The compounds of the
fesmula | and/or their pharmaceutically acceptable salts can also be
8) cdmbined with other pharmaceutjcal aBfive ingredients to achieve an

O

v ous ther&s8utic effget. fdvantageous combinations with
R1 e : L
substan 30 acting on the cardjo ar system are possible in the
tremtment of cardio¥@Stular diso ers Suitable examples of such
RE #fiation partneM advantageousTor cardiovascular disorders are

othekantiarrhythmics, Le, class 1, class 11 or class Il WO 2006/136304

PCT/EP2006/005578 21 antiarrhythmics, such as, for example, IKr

channel blockers,fgr example dof;eitide;nor additionally substancé® which
b) reguce blood pr‘é%sﬁge!‘”é’uch as@&CE inhibitors (for example e} laprik.,

captopriz ramipril), gngiotensin anta sts, K+ channel activa and
(¢ beta-rec€ptor blagkets, Putriso sympathomimefid and ), 75,

j N o R3X1 X
ad>£em1 [ X '
| | P Via 26 P
Re” NF RG

1 equivalent of a bromoketone of the formula Il was intimately mixed in a mortar with
1.5 to 2 equivalents of an R6-substituted 2-hydroxypyridine or 3-hydroxypyridazine of
the formula !, and the mixture was subseqguently brought to a temperature of
100-120°C. After 2-6 hours, the mixture was dissolved in an organic sclvent such as
ethyl acetate or CHoClo and purified by chromatographic methods. The resulting
compound of the formula IV was reduced, normally with excess NaBHy in methanol, to
compounds of the formula Va, resulting in two diastereomers. !t was usually possible at
this stage to separate the isomers easily by conventional chromatographic methods,
for example by separation on silica gel using heptane/ethyi acetate mixtures as eluent,

whereas this was often possible oniy with difficulty at later stages.

The intermediates of the formuila Va obtained in this way could be alkylated to the

compounds of the formula ia as follows:
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5 compounds, and Na+/H+ exchange inhibitors, calcium channel
antagonists, phosphodiesterase inhibitors and other substances with a
positive isotropic effect, such as, for example, digitalis glycosides, or
Weiaredicd3H particular, combinations with beta blockers or IRFEREHIFeI003578

blockers are of particular interest. 10 List of abbreviations: tert-BuLi
Tertiary butyllithium DMF Dimethylfopmmamide DMSO Dimethyl sulfoxide
TMEDA N,N,N',N'-Tetramethylethylenediamine 15 The compounds of the
formula | can be prepared by various processes. The preparation

a) Tieaibafwurad & reparadke\exappieissuhveeasicribedbboapwhiesoRant such

o, R R N S e T SR SRR s
exaniiit, dowiReed RaGHND NRORT agddethSRIMOIRSqMVBISNE oRa RBnpound of
the f&?néig K/[RQLJ&? ésl,lfm szé@p(e'?éy@'é'p@o%hyl bromide or 4-CN-fluoro-
benzene, where X1 is defined for example as halogen such as fluorine, chiorine,
bromine or iodineg, in particular fluorine or bromine, were added at room temperature.
The mixiure was stirred at room temperature for 1-10 hours until conversion was
complete, and further equivaients of the compound of the formula VI were addec
where appropriate (variant Aa). For workup, the reaction mixture was usually diluted
with water and, in the event that the products do not separate out as crystals, extracted
with ethyl acetate and purified where appropriate by chromatography.

b) In the case where the compound of the formula Vi is an arylating agent, it was
possibly advantageous to subject the compound of the formula Va firstly 1o a silylation,
for example by reaction with 1.1 equivalents of each of trimethyisilyl chioride and
pyridine in methylene chioride, and then to react the arylating agent of the formula Via,
where X1 is defined for example as halogen such as fiuorine, chlorine, bromine or
iodine, in the presence of a reagent which eliminates silyl groups, such as, for
example, tetrabutylammonium fiuoride, in a suitable solvent such as DMF, at
temperatures of 20-120°C. This process is pérticuiarty advantageous for base-labiie
compounds of the formuia Id (variant Ab). Workup of the products took place in

analogy fo variant Aa.
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I''R5Base RIR5 RINQNO x~)R3X1 \% VIR6 X R6 Valah Me
,Me ~ Si(Me)3/R3 QQI~/ R2I"R2ZR1OHRSo0aR1R5R1R X/O0
Vial R6 X/ O R6 R6 Id Va VIl 1 equivalent of a bromoketone of the
wWot¢asiias intimately mixed in a mortar with 1.5 to 2 eqdiValER8teness7s
R6-substituted 2-hydroxypyridine or 3-hydroxypyridazine of 5 the formula
II, and the mixture was subsequently pgought to a temperature of
100-120C. After 2-6 hours, the mixture was dissolved in an organic
solvent such as ethyl acetate or CH2CI2 and purified by chromatographic
MethagtRods. The resulting compound of the formula IV was reduced,
normally with excess NaBH4 in methanol, to compogpds of the formula
Va, resulting igdwo digstereomers. It was usuallxpo sible gp 10 this stage
to separate the i§q|{ers easily by conventional chrq ic methods,
ﬁgexamble by sepaggtion civEiéatefelfusing heftane/etay! agetate
r17MixRyes as elugnt, whereasthis was often possible ply ith difficulty at
later stagesgrgheirtérmediates of the formula Va in this way
W{UId be alkylated&) the 15 compounds of the formula is as\ollows:

_R3
OH 9] o
R2
R4 Base R4>L[<R
a) Ry RS o Rf ) 50
UO R3X1 U
A
P
Re™ R8
v b
R
Me _si(ie) A
OH Me\\ e 0O 0
R2 P R2 R4 R2
b) R‘*%\K c':; R4;\‘< TBAF &1 R5
R1 RS —— . R | TRS N O
| | Via =
RGL/;/I/ Re” Re i
Vs Vi €

7.5 equivalents of a compound of the formula Vil plus 5 equivalents of a compound of
the formula IX and 5.5 equivalents of NN, N’ N'-tetramethytethylenediamine were
dissolved in 10 ml of absolute THF and cooled fo -70°C, and 5.6 equivalents of tert-
butyliithium were added. After the usual workup, for example by adding a saturated
soiution of ammonium chioride and extracting with ethyl acetate, the mixture of the
diastereocisomeric compound of the formula V could be purified by chromatographic
methods and, in some cases, also be separated info its individual components.

The intermediates of the formula V obtained in this way were converted into the
compounds of the formula b as follows:

a) 1 equivalent of a compound of the formula V was dissolved in a dipolar aprotic
solvent such as, for example, DMSO or DMF, and 1-20 mole equivalents of a base
such as, for example, powdered NaOH or NaH were added. 3-56 mole equivalents of a

compound of the formula V! such as, for example, cyclopropyimethyl bromide or 4-CN-
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WO 2006/136304 PCT/EP2006/005578 23 a) The compounds of the
formula Va were dissolved in a dipolar aprotic solvent such as, for
example, DMSO or DMF, and 1-20 mole equivalents of a base such as,
wionoexasple, powdered NaOH or NaH were added. 3-5 moleCaugieailentsss
of a compound of the formula VI such as, for example, cyclopropylmethyl
bromide or 4-CN-fluoro 5 benzene, whgre X1 is defined for example as
halogen such as fluorine, chlorine, bromine or iodine, in particular fluorine
or bromine, were added at room temperature. The mixture was stirred at

fluorEMURASRBD QREHEST @il EiMEWIFS U @RI BES I oNRaS mmet@u@me chiorine,
further equivalents of the compound of the formula Vlg{\égre added. where

broripgrBhIRsE G HBRE L P HBIUBAER DIRE VRS RS AZHRE 24T gy erature.
The @Hbttadelxﬂ)a&lmu wedestandminshepexsutéifat the Pradistantd coteaphrateas

ta scr extracte |th | acetate and puri |ed
comg R e R, T8 o S na B 5B Pucere added
whefermmmlm@mmlag)agenwum ibessibbiadvaitsce vEs tessajediluted

o Y EEREY PO  Si E e, vvc

yIs I chloride an
with gy ﬁ@@ﬁtﬁeﬂﬁ;‘il@Héf&ﬂdﬁﬂ%feaﬁlmf%@r@mﬁﬁmaﬁ@&gent of the

b) znf%@egasé/ RnaMbeie Xnipseined dor exanpleashalogorashgsfiuring

chlorine, bromine or iodine, in the presence of a reagent which eliminates

possiy gryaRiagERHSS %@Pt%&fa%@owmﬁémﬁw&immanﬁarf&éﬂvnf%a silytation,

for eXdifARIe 59 hé%&uwa@s1%@vatam@@faéms&fta&éta@@ng [hisipridecssd

is parﬂcul% r\%%fousf ébase -labile 20 com ounds of th

|
oyridip, et (308 B0 ELSRT R AR G AR B Uiiigule Vi,

wheaX e RE06/4 3636ER O ER 205166 5hi48 2:1flltethedcBiobe, REYVRRPe or
iodin%?'iﬁ %articuiar fluorine or bromine , in the presence of a reagent which eliminates
silyl groups, such as, for example, tetrabutylammonium fiuoride, in a suitable solvent
such as DMF, at temperatures of 20-120°C. This process is particularly advantageous
for base-labile compounds of the formula le (variant Bb). Workup of the products took
place in analogy to variant Ba.



OY R5 NOTMEDA; tent. BULIRINO R1R4/~~R6R6]~r VIIIXV R3
OHO R2R4~R2 R4 ~~a) RO R5 SBase RLR5NO R3X1NO R6l/VI
R6,VIb Me/Si(Me)3 OR3 OH Me~\ ,Me p Si  R2 R4 R2 b) R4 R2
WRZSBAFBAF RS /" RIN O R1R5 R1 Ft5 N O N 0 R3X1HE/REE6HaST8
R6 Is VIl le Va 7.5 equivalents of a compound of the formula Vill plus 5
equivalents of a compound of 5 the fggmula IX and 5.5 equivalents of
N,N,N',N'-tetramethylethylenediamine were dissolved in 10 ml of absolute
THE and cooled to -70C, and 5.6 equivalents of tert- butyllithium were
Varisdded. After the usual workup, for example by adding a saturated
solution of ammonium chloride and extracting with ethylqcetate, the

mixture o[_ithe

Rz

=2
Ng_-OH
R1 ol P — P o

X4 rRe” > Vb

Xl
o . /RS
a) R . R2
Rase R
11 N\ o — N o
U R3X1 U
26 = Wi RE P
Vb lc
, R3
Me SH{Me} g
b) on Me L\ Me Q" 0
RD ii R R2
)\( o TBAF R1
R1 ) R1
U ,/g Via re”
R : RE
Vb Viib 33
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1 equivalent of an R1- and R2-substituted cis-stilbene oxide of the formula Xi was
dissoived in dimethylformamide and stirred with a 20-50% excess of a compound of
the formula X!l and with a strong base such as, for example, sodium hydride at
80-100°C for several hours. The resulting aicohols of the formula Vb were usually
sterically uniform and, as a conseguence of the known gsomelry of the epoxide ring
opening under basic conditions, exhibited a trans arrangement of the oxygen and
nitrogen substituents.

The intermediates of the formula Vb obtained in this way were converted into the
compounds of the formula lc as follows:

a) 1 equivalent of a compound of the formuia Vb was dissolved in a dipolar aprotic
solvent such as, for example, DMSO or DMF, and 1-20 mole equivalents of a base
such as, for example, powdered NaOH or NaH were added. 3-5 mole equivalents of a
compound of the formula V1 such as, for exampie, cyclopropyimethyl bromide or 4-CN-
flucrobenzene, where X1 is defined for example as halogen such as fluorine, chiorine,
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diastereoisomeric compound of the formula V could be purified by
chromatographic 10 methods and, in some cases, also be separated into
its individual components. The intermediates of the formula V obtained in
wihimowagedere converted into the compounds of the formulaP{bras 1oNei0ss 78
a) | equivalent of a compound of the formula V was dissolved in a dipolar
aprotic solvent such as, for examplegPMSO or DMF, and 1-20 mole
equivalents of a base 15 such as, for example, powdered NaOH or NaH
were added. 3-5 mole equivalents of a compound of the formula VI such

bromkee OF iBsaTBPIR. mycionepdiorrib\d lasamithe e MANE) 20064136@B4erature.
The IR 4 SR TR S r S Skl SRl eenot exarpe

Cordmine oriddine. in paricu
comifletsirendritromireuvaierss deé dhat mompdan@efm&rmh@ M Ixteee wdged

‘\f\fhersét'rCrPG‘\f:{OJI é:lé i3 g{“\/g%% égi %&9@0%8%&@ g&gﬁ{‘%ﬁm& wae u%%@@%ted

ere e compoun mula VI were added

with waterangshrioghatevealihat B prefustiidepneiseeacatsnanhas @ yFts, Intractes
with SEHA'Lcdied L with WRigtaRde 'adhREMER BiatRRerRERstalsHo not

separate out as crystals, extracted with ethyl acetate and purified where
b) Enab@mww%m@mmmw 65\%%%&%%@%@(@@%3%% ibrige
possjﬁfﬂﬁﬁéﬁté?ggﬂﬁg@?ﬂ&@e?ﬂgé %dﬁﬁmén@ﬁgﬁoﬂymm@gfegusgnyauwtysatson
e compound of the formula Va firstly to,a si or ex
for CXBRE ANAFEEICB QB b R S ARt LA ARy
pyr;dmmath)éemwmmzmohmmw r&namahtetiaeymyhag@agem teHemomsala Via,
whergh ? ne% 'rsmd SQQ ed ifé)r g)&arin ?’u l%%%pua SQ %r&quﬁromme or

OI’I e, romlne or IO ne In par orine or romine
lodinpreserrticodar fbayenr w‘rﬁmhreinﬁmaﬁé@ sr@ﬁs@ma@‘ BRACeS! fwhich eliminates

silyl g@@?'%ﬁ%@?%@ I RHLRY, ﬁaﬁﬁ&%ﬁ@%ﬁﬂ@@%@%@sowent

at'tem peratures 0 120G. rocess Is partlcula

suchoes Biget (amP S DA AR SN PTHRoRS (A RETRA A AckBptageous

for b¥RUdmoHhe RIQAYS SHiRRisRIAGRIT aRalagy ¢ yaremkBeoMKR products took
2006/136304 CT/EP2006/005578
place in analogy tc variant Ca.

The starting compounds described in the synthetic methods, such as the compounds
of the formula i, ilt, VI, Via, VI, IX, X! and Xl can be purchased or can be prepared
by or analogous to processes described in the literature and known to the skilled

worker.

The working up and, if desired, the purification of the products and/or intermediates
takes place by conventional methods such as exiraction, chromatography or
crystaliization and conventional dryings.

Examples for the use of the general synthetic methods:

Example 1; 1R, 2R-1-(2-Cyclopropyimethoxy-1,2-diphenyiethyl)-1H-pyridin-2-one
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26 Variant C: OH HR2 N~OHRtH+/R1/0 R2R6 XI Xll R6 Vb /R3
aOHO.R2R2 /Base/J-/f RIRINONO R3X1R6VIR6'U VbIC Me
/Si(Me)3/R3b) OH Me, \" MeOOR2 /~-CITBAFR1IRIRINO NNO

WR3NE/138%18 R6 "G R6 R6 Vb Villa If 1 equivalent of an R1-F4iidEF2006/005578
R2-substituted cis-stilbene oxide of the formula XI was

28

Lo Lo
ﬁ

a) Racemic cis-stilbene oxide (100 mg, 0.51 mmol) was dissolved in absolute DMF,
and 18.36 mg of a suspension of sodium hydride ($0% in oil) and 72.75 mg of
2-hydroxypyridine were added, and the mixture was sfirred at 80°C under argon for

4 hours. The mixture was worked up with water/ethyl acetate and chromatographed on
silica gel with ethyl acetate/n-heptane 1:1. 1-(2-Hydroxy-1,2-diphenylethyl}-1H-pyridin-
2-one was obtained first, 42 mg, 28% as sterically uniform compound which, on the
basis of the known steric course of epoxide ring openings under basic conditions, was
assigned the trans arrangement of the hydroxy group and the pyridine ring,
corresponding to a relative 1R’, 2R’ configuration of centers 1 and 2:

b) 50 mg (0.171 mmol) of the compound obtained in stage a) were dissolved in 1 mt of
DMSQ, and 51 mg of powdered NaOH and 58.44 mg of cyclopropyimethyl bromide
(0.433 mmol) were added. After stirring at room temperature for 2 hours, the mixture
was diluted with water, and the precipitated crystals were filtered off with suction and,
after drying in air, stirred with n-heptane. 30 mg (51%) of the desired product 1R 2R~
1-(2-cyclopropylmethoxy-1,2-diphenyiethyl)-1H-pyridin-2-one were cobtained.

Example 2: 1R’, 25'-1-[2-Cyclopropylmethoxy-1-(4-fluorophenyi)-2-(4-methoxy-
phenyl)ethyl]-1H-pyridin-2- one
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5 dissolved in dimethylformamide and stirred with a 20-50% excess of a
compound of the formula XlIl and with a strong base such as, for
example, sodium hydride at 80-100C for several hours. The resulting
walcobwlssedshe formula Vb were usually stericaily uniform apdyasmes/005578
consequence of the known geometry of the epoxide ring opening under
basic conditions, exhibited a trans arrgggement of the oxygen and 10
nitrogen substituents. The intermediates of the formula Vb obtained in this
way were converted into the compounds of the formula Ic as follows: a) 1
equivalent of a compound of the formula Vb was dissolved in a dipolar
aprotic solvent suc%r exa , DMSO or and 1-2Q mole
equivalents of a base’ 15 skich as, o example, wdeted OHl or NaH

were added. 3-5 mogt€"eguivale f a compou for VI such
as, for exarﬁ‘f?)cfeO H ppylmethyldoromide or £ obe ene,
where X1 is defined t ple &s halogery such-as fluoghe; chlorine,
WO 2006/136304 PCT/EP20Q8/005578 27 bromine or i@ding; in

mixture was stirred at room temperature for 1-10 hours until Tonversion

=) 1145 SRR 67 MIiner eaienis g ;tm@raegtmgso?ﬁ@?sfara?ula VI

were al where a propriate (v riant For worku e reaction

p-methreanaal ey am&@@é&\ﬂh(%tw oY, Bubrtt that the

tetra%@ﬁ%ﬁ&l%ﬁ@&ﬁﬁ@éﬁﬁéw%%wé@m  BXHAGE My R8s eiRie-aBTkd in
urified where ap?boprlate by chromat E%ra\ph b).In the case where the

an aesrﬁasmm iGRRatbIc Y ot & SRUEpReRE wtvilttwg@ poddiAr in n-heptane
(3.8 aﬁivarﬁagmu)SWQasub@@ﬁ tﬂmmme@wed takthodarauiaY anlisthsiorae mixture

atio for e Ie b ction W|th |vale s of each of e
was e o o I L R o e GIAE EhiHEod aT ik afe, acidied
with raaetukﬁmfyﬂatmgmgentiuiﬁtﬁ@fmluﬂImVHtemMe%Bhsvdé{'med?fe reaction

msxiﬁ?%awgslr ﬁf u%?&&%gH&Q ol QHB%@ pr@eoﬁ%t ! fﬂgb%é}{e)%]{?!g@aé&ate 294 mg

particular fluorine“or bromine |nt ce of a reagent whi
of thel ﬁ@ﬁﬁ%&é@lgeﬂyﬁg rﬁ%ﬁe@mwiﬁ@rwaiﬁ@i@wﬁéﬁmmmon lum
fluoride, in a suitable solvent

G

F F

and 352 mg of a 1:1 mixture of the cis/trans alcohols.

b) 198 mg of the cis alcohol obtained in stage a) were subsequently dissolved in 2 mi
of DMSQO and stirred with 200 mg of powdered NaOH and 200 mg of bromomethyl-
cyclopropane at room temperature for 20 minutes. The usual agueous workup and
chromatography on silica gel with n-heptane/ethyl acetate 2:1 resulted in 51 mg of the
desired final product 1R’,28"-1-{2-cyclopropyimethoxy-1-(4-fluorophenyl)-2-(4-methoxy-
phenylethyl]-1H-pyridin-2-one.

Example 3: 1-(2-Cyclopropylmethoxy-1,2-diphenyiethyi)-5-fluoro-1H-pyridin-2-one
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such as DMF, at temperatures of 20-120C, This process is particularly
advantageous 15 for base-labile compounds of the formula If (variant Cb).
Workup of the products took place in analogy to variant Ca. The starting

WebHhpodpdd described in the synthetic methods, such as theé®€BHRPBIHESS7S
of the formula Il, 1ll, VI, Via, VIII, IX, Xl and Xl can be purchased or can
be prepared 20 by or analogous to pggcesses described in the literature
and known to the skilled worker. The working up and, if desired, the
purification of the products and/or intermediates takes place by
conventional methods such as extragtign, chromatography or 25
crystallization and conventional dryingS. Examples for the use of the
general synthetic methods: Example/1: 1 R’
2R'-1-(2-Cyclopropylmethoxy-1,2-dip nylethy§ 1 H-pyridin-2-one 30 WO

"\

under argon for 4 hours. The mixturs was worked up with water/ethyl
acetate and chromatographed on silica gel with ethyl acetate/n-heptane

a) 12 t. (2G5 Irydodxgt B-batipte hylediphetidepyaiimelsone ¢ sngbiibé dnfirst) of
5- ﬂué?o@h@é%%%ﬁﬁ@%@é%@%ﬁﬂ%%%ﬂ ad wWhich i ihen Basis RLiSe was

nown ings under basic conditions, was

subsegiaesihnested ahhdtfrdagehonrsf the ﬁWi@&ty@impa@ﬁmq;w@im in
ethyflaeez&@r@mng'F&mt@dw\éeslﬂﬁmaa -porfiguiasionakeonie 11and\idin-2-

one in crystaiime?orm 1.01 g {(75%), which was immediately dissolved in 15 ml of
methanol. After addition of 340 mg (9.03 mmol) of sodium borohydride, the mixture
was left at room temperature for one hour and then diluted with water. The resulting
mass of crystals was filtered off with suction. The product contains the
diastereoisomeric pyrid-2-ons alcohols in the ratio of about 1:2 and was not

fraciionated further,

b) 250 mg of the mixture of diastereoisomeric aicohols obtained in stage a) were
dissolved in 2.5 mi of DMSC and stirred with 242 mg of powdered NaOH and 273 mg
of bromomethyicyclopropane at room temperature for 3 hours. The usual aqueous
workup was followed by chromatography on silica gel with n-heptane/ethyl acetate 1:1.
The desired final product 1-(2-cyclopropyimethoxy-1,2-diphenylethyl}-5-fluoro-1H-
pyridin-2-one was obtained in a yield of 80 mg (31%).

Example 4: 2-[2-(4-Chiorophenyl)-2-cyciopropyimethoxy-1-phenylethyl]-2H-pyridazin-3-

ohe
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b) 50 mg (0.171 mmol) of the compound obtained in stage a) were
dissolved in 1 ml of DMSO, and 51 mg of powdered NaOH and 58.44 mg
of cyclopropylmethyl bromide 15 (0.433 mmol) were added. After stirring
Wat rosrhstetiperature for 2 hours, the mixture was diluted wible WERedOEIIGS78
the precipitated crystals were filtered off with suction and, after drying in
air, stirred with n-heptane. 30 mg (5144) of the desired product 1 R',2R'-
1-(2-cyclopropylmethoxy-1,2-diphenylethyl)-1 H-pyridin-2-one were
obtained. 20 Example 2: 1 R,
2S'-I-[2-Cyclopropylmethoxy-1-(4-# henyl)-2-(4-methoxy-
phenyl)ethyl]-1 H-pyridin-2- one WO %006/136304 PCT/EP2006/005578
29~0orl~0~1 H3 H30rr0 FFa)l.015

p-methoxybenzaldehyde and Q6383 6f N,N,N",N'-
tetramethylethylenediamine | of tetrahydrofuran
and cooled in 5 an acetdaéldr A solution of
tert-butyllithium, 1.7 molar in n-heptane (8 5.5 mmol) was added

dropwise over the course of 30 minutes. ixture was allowed to
reach room temperature over the course of one hour and was acidified

a) 1gvith2Rsameited 2rpiemeiimcridamprbeiba- it aseanyere Fieked

togetRBFURM W%{?%ﬁm DRSS o siliea 88 €384 Withhe black residue

n-heptane/etiyl acetate. 294 mg 10 of the faster-miaratin

was B SHEEI D2z SR SERTARERRSOANGH AP Aiien e 8 s of
°f623%%ﬁ(§f%@t%ﬁ§%%*.&n‘g’s‘%%yé%&v@égé%ﬁ?ﬁ@ﬁ%‘?ﬁf@%@%’%ﬁ?ﬁ AR 21
pyridazin-3-one.

b) The intermediate obfained in stage a) was dissolved in 0.5 mi of methanot and
treated with sodium borohydride (50 mg) for 1 hour. The usual workup resulied in a

mixture of the diastereoisomeric alcohols:

c) The intermediate obtained in stage b) was reacted with bromomethylcyclopropane
under the conditions described in example 3 {o give the desired final product.
Chromatography on 10 g of silica gel were employed for purification, resulting in 16 mg
of 2-[2-(4-chiorophenyl}-2-cyclopropyimethoxy-1-phenylethyl}-2H-pyridazin-3-one.

Example 5: 1R, 2R'-5-Fluoro-1-(2-p-cyanophenoxy-1,2-di-p-fluorophenyiethyl)-1H-
pyridin-2-one
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of DNSO and stirred with 200 mg of powdered NaOH and 200 mg of
bromomethyl- 15 cyclopropane at room temperature for 20 minutes. The
usual aqgueous workup and chromatography on silica gel with

Wi beotesaedethyl acetate 2:1 resulted in 51 mg of the desiregdivaPprodust7s
IR',2S'-1-[2-cyclopropyimethoxy-I-(4-fluorophenyl)-2-(4-methoxy-
phenyl)ethyl]-1 H-pyridin-2-one. 20 Exgmple 3:
1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1 H-pyridin-2-one
WO 2006/136304 PCT/EP2006/005578 30 fFO QN a) 1.2 g (4.36
mmol) of 2-bggmo-I,2-diphenylethanone ang#40 mg (6.54 mmol) of

[dine were intimately grougg-in.a mortar, and the

: The still hot, oily

in the

(‘f‘ crystallipe form,

stal§ wasHiltered off with suctipa=%he product
m@nc pyrid-2-one alco theatio of

mixture of diastereoismeric alcohols obtained in stage a) were dissolved
in 2.5 ml of DIVISO &nd stirred with 242 mg of powdfered NaOH and 273

a) 3%%%{)}@ é%f bron;) n,{netl&)(a[c elog Aernc }a{&?d}‘e%’r‘&’-ﬁ[?ot}gﬂ Ifﬁﬁ)l?ﬂg@-{%diup
fluorophenylethyl)-1H-pyridin-2-one obtained by general method A from 2-bromo-1,2-
bis{4-fluorophenyl)ethanone and 5-flucro-2-hydroxypyridine was dissolved in 3.5 mi of
methylene chioride, and 79 mg of pyridine (1 mmol) and 120 mg (1.1 mmot) of
trimethylsilyl chioride were added. After the mixture had stood at room temperature for
5 hours it was put, without workup and under argon, onto a 50 g silica gel column and
chromatographed with the eluent heptane/ethyl acetate. 150 mg of a faster-migrating
diastereoisomeric mixture of the silyl alcohols, and 220 mg of the pure
diastereoisomeric silyl aicohol with the foliowing stereochemistry, i.e. a relative

configuration of 1R’, ZR"at centers 1 and 2, were obtained:

b) 170 mg (0.41 mmol) of the silylated alcohol obtained in stage a) were left with
170 mg (1.4 mmol) of p-CN-fluorobenzene and 220 mg (0.84 mmol) of tetrabutyl-
ammonium fluoride in 2.5 m! of absolute DMF at room temperature overnight. After

workup with ethyl acetate and water, the residue was chromatographed on silica gel.
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workup was followed by chromatography on silica gel with n-heptane/ethyl
acetate 1:1. The desired final product
1-(2-cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-IH- pyridin-2-one was
Wobeihéébifida yield of 90 mg (31 %). 20 Example 4: PCT/EP2006/005578
2-[2-(4-Chlorophenyl)-2-cyclopropylmethoxy-1-phenylethyl]-2H-pyridazin-3
- one WO 2006/136304 PCT/EP20064805578 31 ¢ N CI0 a) 1g (3.22
mmol) of 2-bromo-1-(4-chlorophenyl)-2-phenylethanone were melted
together with 0.7 g (7.28 mmol) of pyridazin-3-one at 120C for 3 it The

Hept@ﬁs}emﬁﬂ didetatas dissotead 00 o CH2C) Dfathe d&mmatmwapfmmm‘iw, @R'-5-
el. 80 of5 ream-c Ioredc
ﬁuorg f;' ?PC%Y&%% ﬁf%i' he%?/rlg %‘% %;y))nﬁ@fg ?‘? one Cbrsel'he

intermediate obtalned in stage a) was dissolved in 0.5 ml of methanol and
Exad{BRR 18 QOB IR OIS AT N6 HEA AlkYRdin-2-on
xe éSuIted [ ?[ ré? rﬂ])? %l{atl%?eremsomerl alc%- ols: (NH N/ o ©
a c¢) The intermediate obtained in stage b) wds reacted with
bromomethylcyclopropane under the~Conditigns described in example 3
to give the desired final product Chromato rapRy on 10 g of silica gel

were employed for purification, |t B-q 15 of

2-[2-(4-chlorophenyl)-2-cyclop etho y-I-p}
one. Example 5: 1 R, 2R"‘%5-Flueres|

-(2-p-cyanophenoxy-1,2-di-p-fluorophen
2006/136304 PCT/EP2006/005578 32

a) 102 mg (0.3 mmol) of a diastereoisomeric mixture of 6-fluoro-1-(2-hydroxy-1,2-di-p-
fluorophenylethyl}-1H-pyridin-2-one obtained by general method A from 2-bromo-1,2-
bis~(4-fluorophenyl)ethanone and 5-fluoro-2-hydroxypyridine were dissolved in 1.5 mi
of THF, and 0.5 mi of butyt vinyi ether was added. The following are added in the
stated sequence: 20 mg of 3,7-diphenyl-o-phenanthroiine (0.06 mmol), 20 mg of
palladium bistriflucroacetate (0.06 mmol) and 36 mg of triethylamine (0.35 mmol). The
mixture was stirred while heating at 80°C under argon for 2 hours. It was then worked
up with water and ethyl acetate and, after evaporation of the solvent, the residue was
chromatographed on 20 g of silica gel with n-heptane-ethyl acetate in the ratic 2:1.

41 mg of 1-[2-vinyloxy-1,2-bis-(4-fluorophenyl)ethyi]-5-fluoro-1-pyridin-2-one were

obtained.

b} 42 mg of the intermediate obtained in stage a) were dissoived in 2 ml absolute
methylene chioride, and 0.54 mi of a solution of diethyi zinc (1.1 molar in toluene) and
then 0.1 ml of methyiene iodide were added, and the mixture was stirred at room
temperature for 3 hours. The mixture was diluted with water and extracted twice with
ethyl acetate. The ethyl acetate phases were washed with water until neutral, dried
with magnesium sulfate and concentrated. The residue was chromatographed on 20 g
of silica gel with the eluent heptane/ethy! acetate 2:1. The desired final product 1-[2-
cyclopropoxy-1,2-bis-(4-fluorophenyl)ethyi}-5-flucro-1H-pyridin-2-one is obtained in a
yield of 35 mg.



NCNC FFOO FNFN FF a) 345 mg (1 mmol) of a diastereoisomeric
mixture of 6-fluoro-1-(2-hydroxy-1,2-di-p- fluorophenylethyl)-1
H-pyridin-2-one obtained by general method A from 2-bromo-1,2-
wbigs@sflaer@phenyl)ethanone and 5-fluoro-2-hydroxypyridinePWVaAEei8&oW &t s
in 3.5 ml of 5 methylene chloride, and 79 mg of pyridine (1 mmoi) and 120
mg (1.1 mmol) of trimethylsilyl chloridg were added. After the mixture had
stood at room temperature for 5 hours it was put, without workup and
under argon, onto a 50 g silica gel column and chromatographed with the
The eMEWAEBianeRiRNaretpRd Mashiadastettmigyatingic methods described
diastereoisomeric mixture of the silyl alcohols, and 220 mg of the pure 10
abov@iastereoisomeric silyl alcohol with the following stereochemistry, i.e. a
relative configuration of 1 R', 2R" at centers 1 and 2, were obtained: H3C\

SH3-H3E-CH3-H3Ee~SHH3E NN Fb)y-170m 4t uunal)
Exaphphe| silylated alcohol obtai d |n stage a) were left with g“ﬁﬁ%ﬁa FJY
Namol) of p-CN-fluorobenze 20 mg (0 84 mmol) of %ﬁ’ [ ?y
ammanium-fluoride.in-2. >
overn|ght. Af orku with ethyl tate an ater the rS|due was
chromatographed ory/silica gel. WO OO 4 PCT/EP2006/005578
33 Heptane/eth 6ce @ 1 eluted 1 o) of the desired final

groduct 1 R', 2R'-
fluoro-l-(2- 0

Ca

2 dorophe thyl)-1 H-pyridin-2-on
Y
N
o

(D

Ba




Example 6: 1-[2-Cyclopropoxy-1,2-bis-(4-fluorophenyl)ethyl]-5-fluoro-1
H-pyridin-2-one QQFaN F--0 5F a) 102 mg (0.3 mmol) of a
diastereoisomeric mixture of 6-fluoro-I-(2-hydroxy-1,2-di-p-
W6 REYlethyl)-1 H-pyridin-2-one obtained by general m&tHdBFAMHESIRPS7S
2-bromo-1,2- bis-(4-fluorophenyl)ethanone and 5-fluoro-2-hydroxypyridine
were dissolved in 1.5 ml of THF, ang§.5 ml of butyl vinyl ether was
added. The following are added in the 10 stated sequence: 20 mg of
3,7-diphenyl-o-phenanthroiine (0,06 mmol), 20 mg of palladium

DISTriT

Examyde |

Nfas t

toroacetate (0.06 mmol) and 36 mg of triethylamine
mixture was stirred whigg-hegdé#eg at 80C under argon
hen worked up with water and ethyl acetate and, afte

(Oythamatly
tsndhours. |

Frexaparatior

ofthe

S()Iveﬁ@; the Tesidue was chromatographed on20g

pf silica gel with

n-heptane-eth 41 mg of

1-[2-vi fluoro-I-pyridin-2-one were
obtair] al d in stage a) were dissolved
in2mn olution of diethyl
wnc (1. snethylene iodidé wer
addeq e fof 3 hours. Th
mixtu eavith ethyl acetate. The
ethyl & til neutral,|dried with
magn sidue was chriomatographed
on 20 2:1.. The desited

final p
cyclof

g of silica gfel with the eluent thtanE/prhyl acetate J
roduct 1-[2 25 F

)ropoxy-l,2-bis-(4-f|uor(%nyl)e -5-fluoro-IH-pyri
ed in a yield of 35 mg. W@20

din-2-one is

=

obtain] 1136304 PCT/EP20D6/005578 3
N
° F O g © A
F
Y<:> SN
7 ‘ N .= Aa
s
s O O




The following examples were prepared in analogy to the synthetic

methods described above: Example Synthesis by No. Structure general

method: oNoNOOCa NN ~2Hay\0\//\OH30,00Ba FF F 03\
WR20KE36MN a 4 N A. Cl 0 WO 2006/136304 PCT/EP2006/6038F30@H(5578

Example Synthesis by No. Structure general method: NCNCFFao 5

FNIAF N Ab 36
Synthesis by
Exifgp'e Structure general

method:

o o
o 0 :

1 Ba

12 Ca




FF-oN6FaA Foo7NAa CIFF $F\/IF\/1Ba NONOWO
2006/136304 PCT/EP2006/005578 36 Example Synthesis by No
Structure general method: ~OFOFFVaF\/~IBa 9(O (O F10Br\/

WBaN/OIT F 11 N=Ba NO I,FF PCT/EP2006/005578
37
Synthesis by

Example Structure general
Na. method:
13 Az
14 Aa
15 Aa
16 Ba




ONON 12900 Ca WO 2006/136304 PCT/EP2006/005578 37

Example Synthesis by No. Structure general method: //00 N\ N 13\

Aa O/FF 14FOAa F NII150Aa HFON 16 FOOBa FWO
Wo006136804 PCT/EP2006/005578 38 Example Synthesis ByT4B2006/005578

Structure general

38
Synthesis by
Ex;rgp!e Structure general
' method:
: "]
H,C
17 ° Ba
\
L A
O e O
F F

Compounds with stated absolute stereochemistry were obtained as pure enantiomers
of the depicted structure. Compounds stated to be in the form of two enantiomers were
obtained as racemic mixture of the two depicted enantiomers. Structures where the
stereochemisiry is not stated represent racemic mixiures of the possibie

diastereomers.
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method: H3c\QN H'c17000\/0Be FF OO18NONAa FF
Compounds with stated absolute stereochemistry were obtained as pure
enantiomers of the depicted structure. Compounds stated to be in the
wionvpetiwoienantiomers were obtained as racemic mixture REFTH@ HP6/005578
depicted enantiomers. Structures where the 5 stereochemistry is not
stated represent racemic mixtures of fhe possible diastereomers. WO
2006/136304 PCT/EP2006/005578 39 Pharmacological investigations
Determination of the activity on the Kv1.5 channel 5 Human Kv1.5

PhaGhaboei§ivueievesatrared in Xxenopus oocytes. For this purpose, firstly
oocytes were isolated from Xenopus laevis and defolliculated.

Kvl.5-encoding RNA synthesized in vitro was then injected into these
Deteondytdionidfah K atib/ipyateithaekpressidadoell-7 days, Kv1.5 currents were

measured on the oocytes using the two- microelectrode voltage clamp

technique. The Kv1.5 channels were in this case usually 10 activated with
Humasityd .fusiRnRelE YeED @ xRERFOthiv XaNPROSAUCERH | TH6 #héT BEpose, firstly

oocﬁ@le.owm RUBPAS M Hovkes thr s AR AoV ARE Mk %h%dBMg RNA,
2 1.8 mM, MgCI2 1 mM, HEPES 5 mM (titrated to pH 7.4 with

syntl\mﬁsi inndie wasdhRmitiesiarking fesonPar R hishibet Anetaie
ex r@@%%mmlmobf@u ﬁ@?ﬁ@%ﬂéﬁﬁh@@s’iﬁéd&ﬂﬁiﬁé@o@ﬁ@e&iam the two-

amplifier n Instruments, Foster MacLab DJ/A
i aB R B BTG oHE Ko A s case usually
activaiibstaitbesmitbtecjuimyeritetingeidlenteid Byradding #fem\Vin Avadiuien of the

concentrations to the bath solution.
following composition fiowed through the bath: NaCi 86 mM, KCl 2 miM, CaClz 1.8 mM,

MgClz 1 mM, HEPES 5 mM (titrated to pH 7.4 with NaOH). These experiments were

carried out at room temperature. The foliowing were employed for data acquisition and
analysis: Geneclamp amplifier (Axon Instruments, Foster City, USA}) and MaclLab D/A
converter and software {ADinstruments, Castle Hill, Australia). The substances of the
invention were tested by adding them in various concentrations to the bath solution.
The effects of the substances were calculated as percent inhibition of the Kv1.5 control
current which was obiained when no substance was added to the solution. The data

were than exirapolated using the Hill equation in order to determine the inhibitory

concentrations ICsg for the respective substances.

Determination of the acftivity on the TASK-1 channel

Human TASK-1 channels were expressed in xenopus oocytes. For this purpose, firstly
oocytes were isotated from Xenopus laevis and defolliculated. TASK-1-encoding RNA
synthesized in vitro was then injected into these oocytes. After TASK-1 protein
expression for 2 days, TASK-1 currents were measured on the cocytes using the two-
microelectrode voltage clamp technigue. The TASK-1 channels were in this case
usually activated with voltage jumps fasting 250 ms to 40 mV. A solution of the

foliowing composition flowed through the bath: NaCl 96 mM, KCI 2 mM, CaClz 1.8 mM,

MgClz 1 mM, HEPES 5 mM (titrated to pH 7.4 with NaOH). These experiments were
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The effects of the substances were calculated as percent inhibition of the
Kv1.5 control current which was obtained when no substance was added
to the solution. The data were then extrapolated using the Hill equation in
Worepddetermine the inhibitory 20 concentrations 1C50 forRh& FE3peciives
substances. Determination of the activity on the TASK-1 channel Human
TASK-1 channels were expressed ingg@nopus oocytes. For this purpose,
firstly 25 oocytes were isolated from Xenopus laevis and defolliculated.
TASK-1-encoding RNA synthesized in vitro was then injected into these
carrig@eyiest Ajten TehGierkiuretcTinecikivessionwine Zamjoydd BK datuseqissition and
were measured on the. oocyt ing th er t \%
e SRR T kG oI T e dan S g Wz ab DA

convattérated asfwasitdgdjnsipstiasting Btiendit Austaiia). JoiamypIRmResof the
énve@&%%%%(’awgdf dhranah e dath NaFA RSN tHECh 2 dbiution.

gC12 T mM, HEPES 5 mM (titrated to pH 7.4 with
The BEESE) O iesUORRIFABINE R SRINEISHO8/RSESIU BEPIISR0ERSSIE !

contf CRTEH QHICAIIRRB ARITHREY AHER ABSIBLGMOY Wi &:8apleyandeoiiaien. The
acquisition and analysis: Geneclamp amplifier (Axﬁ?n Ins rtiments, Eosﬁ%rlf—

dataoya7e RSN AERRRIEIS SIS E¥nTdhBRUALP SO PARE RDIRTTREN
maxi SrfilioHSEAIBnBs PG EN06s OhD Fo dRueRUB WRIR ARBed DY

adding them in various concentrations to the bath solution. 5 The effects
of the substances were calculated as percent inhibition of the TASK-1

contral current which.wa i W substance was added to the
Detegmm%hqnﬁ?e phgaaiggw %?é%?@h &hRg,

VitV § : : L
I ore then extrapolated using the Hill equation in order
to determine the half- maximum inhibitory concentrations (IC50) for the

The @?@cﬁ%ﬁ&ég ﬁ@gﬁ%s 1 Briermanaiomed haiasibity o dbriARannel was

~ channel The effect of the substances on the acetylcholine-activated _
inveplnatel MaiBBARRETIVERPIRCESAJRRN RIRP TSRS iiRaB RIS AliRg fe!lowing

sacr@ﬁé%@%%ﬁél&&?éﬂ?&d@ﬁ@t#%@éﬂﬂﬁi@l&sﬁmr&&%ﬁdﬁl@@akﬁmds
everance of the spinal column, the heart was 15 . the, left
‘“em%‘tﬁﬁn?ﬁ%ﬁ’&é?é%ﬁ%&’%im%%eéég%gé” Eﬁcva'&?sﬁé%%%g?%) 5o Al

measuring chamber. A modified Krebs-Henseleit solution (in mmol/t: 136 NaCl,
1.0 KCI, 1.2 KHoP Oy, 1.1 MgSQy4, 1.0 CaCly, 5 glucose, 10 HEPES, pH = 7.4) flowed

continuously over the tissue. The temperature in the measuring chamber was 37°C.
The atrium was stimulated with a square-wave pulse of 1 to 4 volts lasting 1 to

3 milliseconds with a frequency of 1 Hz. The action potential was recorded using a
glass microelectrode which was filled with 3 mol/l of KCI. The electrical signal was
picked up by an ampiifier (model 309 microelectrode amplifier, Hugo Sachs, March-
Hugstetten, Germany) and stored and analyzed in a computer. Experimental outline:
after an equilibration time of 30 min, 1 pmol/l carbachol was added in order to activate
the Kach ion channels by stimulating muscarinic receptors. This ted to a marked

shortening of the action potential duration at 90% repolarization (APDgp) of about

150 ms (without carbachotl) to 50 ms after addition of carbachol (Gertjegerdes W,
Ravens U., Zeigler A. (1979) Time course of carbachol-induced responses in guinea.
pig atria under the influence of oubain, caicium, and rate of stimulation. J. Cardiovasc.
Pharmacol. 1; 235-243). Carbachol was present in the bath solution in all further
measurements. After 30 min, 3 pmolf of the substance to be measured were added
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measuring chamber. A modified Krebs-Henseleit solution (in mmol/l: 136
NaCl, 1.0 KCI, 1.2 KH2P0O4, 1.1 MgS04, 1.0 CaCl2, 5 glucose, 10
HEPES, pH = 7.4) flowed continuously over the tissue. The temperature
Wik 28/BaEX$uring chamber was 37C. The atrium was stimuRESERAMeP0SS8

square-wave pulse of 1 to 4 volts lasting | to 20 3 milliseconds with a
frequency of 1 Hz. The action potentiaf was recorded using a glass
microelectrode which was filled with 3 mol/! of KCI. The electrical signal
was picked up by an amplifier (model 309 microelectrode amplifier, Hugo

and, 3fehs Mareh-3gugsiettenadiornpanyhitidvemredamddrBilyadddgroak och
computer. Experimental outline: after an equilibration time of 30

chariels)eagricA ArAlaBRiROHIBP AT tRacAVIRE BB HREKA Wﬁ%ﬁ*@%ﬁfﬁéf@“w
conc%ﬁﬁg%ﬂ%vgg TREGAHNS TGRERIOLH RIS 1880 AumRHiGHa Shareing Phfter an

e action potential duration at 90% repolarization (APD90) of about 150

expasierBuline & Rt Balen Ay e SOPRTS AR PERIRGSIN CABACHI TRk gEHR £ P D00
brou\éei(\'sfpac?)ngsﬁ?sgs ggarga%%‘?gw -s(&QsZB?%Té@%g%%%&%%‘%ﬁ&%‘e}ﬂgﬂﬂﬁéﬁme

es m guinea. pig atria under th uence of oubain, calcium, and

shortersnef rivaraichol hemgdistageaby HRRdesurvetginmapscambigshont with
the QRS IREERLR e AriltsoliiomB b At ehdngasurements. After 30

min, 3 pmol/l of the substance to be measured were added WO

F(x) 2006/ 23830d"PCAE PRGDS/0 058! Gdoaant] afietheftiithepsfiiaint. the
action potential was recorded. Blocking of KACh channels leads to a
prolongation of the APD90. After a further 30 min, the substance

The ¢siseinigabyp wak eaisestéalépriott] fordhtbdotwemg esropourssce e
out after an exposure time of 30 min. The percentage prolongation of the

formgiyfiening of the APD90 5 brought about by carbachol was calculated as
the effect of the substance, the shortening by carbachol being set equal to

1009 arred-out-with—-the-caletated-measurements
using the logigticguyacton: k(T ¥eHagngen + xn)Kaligrex 59 the [C50
ExagipdenNS the Hill ¢owfficient.| 10 The figiipwing 1050 valuegsmgre detefmined
lowing compounds of the formula-l:

1 0.38

2 1.30

3 0.78 ~ 10

4 1.05

5 approx. 20-50

6 5.48




Example No. Kv1.5 IC-50 mTask-1 IC-50 KACh IC-50 [pM1 [NM] [pMI 1
0.3821.3030.78 -10 4 1.05 5 approx. 20-50 6 6.48 WO 2006/136304
PCT/EP2006/005578 42 Example No. Kv1.5 IC-50 mTask-1 IC-50 KACh

W 260/ 1588k [pM] [pM] 7 0.18 8 0.339 0.41 3.1 10 0.87 11 ZUBERZH/4T5578
134.48 141.40 15 2.51 16 4.56 WO 2006/136304 PCT/EP2006/005578
43 Example No. Kv1.5 IC-50 mTask-}24C-50 KACh IC-50 [ISM] [NM] [pM]
17 1.8318 2.69

Example No. Kv1.5 1C-50 mTask-1 1C-50 KACh IC-50
(M} [uM] [uv]
7 0.18
8 0.33
9 0.41 3.1
10 0.87
11 2.03
12 1.47
13 4.48
14 1.40
15 2.51
16 4.56




WO 2006/136304 PCT/EP2006/005578 44 Claims 1. A compound of the
formulal, R3 O R4 R2 R1 R5 Nr-X R6-0~ 1 5 in which the meanings
are: RI phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or
wpy@sinditwhere each of these aryl radicals is unsubstitute 6 B8t IHSEs
by 1, 2 or 3 substituents selected from the group consisting of F, CI, Br, I,
CN, alkoxy having 1, 2, 3 or 4 carbogstoms, OCF3, methylsulfonyl, CF3,
10 alkyl having 1, 2, 3 or4 carbon atoms, dimethylamino, sulfamoyl,
acetyl and methylsulfonylamlno R2 phenyl pyrldyl thienyl, naphthyl,

ere eac these ar%; $is
ExaM?O KA romithe

suksti utelé\dr %lﬁﬁsﬁ‘mted bmfaﬁk'dr@ﬁﬂbst tuen
Up cnastmdi@MF Cl, Br, I, CNJHM cooMe CONHE’%koxy having 1,
2-3-orAcarbonatoms, OGE3 - OH,—methytsutfor
3 or 4 carbon atoms, dimethyiamino, sulfamoyl, acetyl and
m&thylsulfonylamig®; R3 CpH2p-R7;p 0, 1, 2|3, 4 or 5; 20 R7 CH3,
CH2F, CHF2, CF3, cycloal<y| havmg 3, 4,5, 6lor 7 carbon atoms, £=CH,

— ) L o
C=C-Cl-i3-alkexy-havingI2-3-or4-carbon-gtoms,—phenytor-2=pyridyi

18 2.68
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where phenyl and 2-pyridyi are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, 25 Br, 1, CF3,
OCF3, CN, COOMe, CONH2, COMe, OH, alkyl WO 2006/1,36304

WRCHTERZPO6/005578 45 having 1, 2, 3 or 4 carbon atoms, BAKGRYZAEARES 78

1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; R4 hydrogen oialkyl having 1, 2 or 3 carbon atoms;
5 R5 hydrogen or alkyl having 1, 2 or 3 carbon atoms; R6 hydrogen, F, Cl,
CF3 or alkyl having 1, 2 or 3 carbon atoms; X CH or N; and the

ClaigBarmaceutically acceptable salts and trifluoroacetates thereof. 10 2. A

compound of the formula | as claimed in claim 1, in which the meanings
are: R1 phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl,
lanaphayind -of gpathymaabinoiinyl, 3-quinolinyl, 4-quinollnyl, 5-quinoiinyl,
6-quinolinyl, 7- quinolinyl,%quinolinyl, 2-pyrimidinyl, 4-pyrimidinyi,
5-pyrimidiny!, 2-pyrazinyl,; 3-pyridazinyl or 4-pyridazinyl, 15 where each of
these aryl radicals is uns@stltw@d or substituted by 1, 2 or 3 substituents
selected from the group coRsisting g, Cl, Br, I, CN, alkoxy having 1, 2,
3 or 4 carbon atoms, sulfonyl, CF3, alkyl having 1, 2, 3 or 4
carbon atoms, dlmeth%lammo amoyl, acetyl, and
methylsulfonylamino; 20 Rﬁ?nenyl,;@«—p idyl, Sepyridyl, 4-pyridyl,
2-thienyl, 3-thienyl, 1-naphthyl, 2- n phth)}, -quinolinyl, 3-quinolinyl,
4-quinoiinyl, 5-quinolinyl, 6-qui inolinyl, 8-quinolinyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl or

in wﬁli rl%%g%“}qgkegg each of these aryl radlcals is unsubstituted or

R1

R2

R3

stltute
phenyl, pyndyi thienyl, naphthy!, guinolinyl, pyrimidinyl or pyrazinwi,

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, I, CN,
alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, methylsulionyl, CFg,

alkyl having 1, 2, 3 or 4 carbon atomns, dimethylamino, sulfamoyl,
acetyl, and methylsulfonylamino;

phenyl, pyridyl, thieny!, naphthyl, auinciinyl, pyrimidinyl or pyrazinyi,
where each of these aryl rédica!s is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, I, CN,
COOMe, CONHpo, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, OH,

methyisulfonyl, CFg, alkyl having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, acetyl, and methyisulfonylamino;

CpH2p-R7;

o] 6,1, 2,3, 40r5;

R7 CHg, CHoF, CHF9, CF3, cycloalkyl having 3, 4, 5, 6 or 7 carbon
atorns, C=CH, C=C-CH3, alkoxy having 1, 2, 3 or 4 carbon atoms,
phenyl or 2-pyridyi,

where phenyl and 2-pyridyl are unsubstituted or substituted by

1, 2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, CN, COOMe, CONHp, COMe, OH, alkyi
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25 or 3 substituents selected from the gjr"oup consisting of F, ClI, Br, 1, CN,
COOMe, CONHZ2, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, OH,
methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 carbon atoms,

Wdirnetimdearino, sulfamoyl, acetyl, and methylsulfonylamino; PRBEP2006/005578

R4
R5
R6

X

CPH2p-R7;30p 0, 1, 2, 3, 4 or 5; WO 2006/136304 PCT/EP2006/005578
46 R7 CH3, CH2F, CHF2, CF3, cyclogikyl having 3, 4, 5, 6 or 7 carbon
atoms, C=CH, C=C-CHa3, alkoxy having 1, 2, 3 or4 carbon atoms, phenyl
or 2-pyridyl, where phenyl and 2-pyridyl are unsubstituted or substituted

by 51, 2 or 3 subsfiiypigta selertadiframdnesasaud siosisiagingH, €l 30 4
1, CF3, OCF3, CN, COOMe, CONHZ{ CPM.e, OH,%I%(%% avirlgtﬁ é 3 ci)r q
4 carbon atoms, afESREHARTEL BNSRYATHAR, SH 4 G % iR an
sulfamoyl, methylstithysaishyizetiytsulfonylamino; 10 R4 hydrogen or

alkyl having 1, 2 ar 3 carbon_ atoms,, R5.hydrogen or alkyl having 1, 2 or 3
M AN R S S

ora aving 1, 2 or 3 carbon
atorhggragerl or dkdidvirgphd rmadaaibahyeaéeteptable salts and
trifl t ereof. f laimed in
ByREOMRAUAothe dasmulahes claime
claiﬁ&)ﬁ%%ﬁ?r?w ’ig@ <glr%egnings re: R1 phenyl, which is
unsgibstituiied or substituted by 1, 2 or 3 substituents selected 20 from the

and %8”&8%2%51%8ﬂyFa%e§{aéze %gtsagﬂ%%iﬁﬁxméetét% ?ﬁé‘reoﬁ

R1

R2

R3

A compound of the formula | as claimed in claim 1, in which the meanings are:
pheny!, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinalinyl, 4-guinolinyl, 5-quinoiinyl, 6-guinolinyl, 7-
quinolinyi, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyt, 5-pyrimidinyl, 2-pyrazinyi,
3-pyridaziny! or 4-pyridazinyi,

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, [, CN,
alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, methyisulfonyl, CF3,

alkvl having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyt,
acetyl, and methyisulfonylamino;
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinoiinyl, 4-quinoliny!, 5-quinolinyl, 6-quinolinyl, 7-
guinoiinyl, 8-quinolinyt, 2-pyrimidinyl, 4-pyrimidinyt, 5-pyrimidinyl, 2-pyraziny,
3-pyridazinyl or 4-pyridazinyl,
where sach of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of &, Ci, Br, I, CN,

COOMe, CONHp, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, OH,
methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, acetyl, and methyisulfonylamino;
CpH2p-R7;
D 0,1,2, 3, 4o0r5;
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carbon atoms, OCF3, methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino; R2 phenyl, 25 which is unsubstituted or substituted

wioy20¢a2t 1384 substituents selected from the group consistingPefiEPGH B 78

R4
R5
R6

X

CN, COOMe, CONH2, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3,
OH, methylsulfonyl, CF3, alkyl havinggl, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, acetyl, and methylsulfonylamino; 30 R3
CPH2p-R7;p 0, 1, 2, 3,4 or 5; WO 2006/136304 PCT/EP2006/005578
47 By CH3 (A2 EHOHFEHER 3 OFys epivb havingvihgh3 D4 606 loearbarbon
atoms, C--CCIEIF,%C:C- H3, allgnx%vim,g% or 4%4arbon atoms, phenyl
or 2-pyridyl aigtnase GrEehly| Grd-Ldgriaitane hmdns stitdtetiBriseddritaipms,
by51,2or su?rtittgnts.ée ected from the group consisting of F, CI, Br,
I, CF3, OCEYEK E6BXIEYCONH2, COMe, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkeketrapmeny| and ipyridstiooe atsnissititrstylsnbstiiuted by
sulfamoyl, methylsul I ing: : o

SIPaY b el s ERnE R Por 7, 1

hydrogen; R6 hydrdgen, F or alkyl having 1, 2, or 3 carboh atoms; X

or N; and the pharffateufigaB it eptanlesaliear@iNtan fotideates!, alky!

thereof. 15 having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylaming, sulfamoyl, methyisulfonyl and
methyisulfonylamino;

hydrogen or alkyl having 1, 2 or 3 carbon atoms;

hydrogen or alkyl having 1, 2 or 3 carbon atoms;

hydrogen, F, Cl, CFg or alkyl having 1, 2 or 3 carbon atoms;

CHorN;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

are:

R1

R2

R3

A compound of the formula | as claimed in claims 1 or 2, in which the meanings

phenvl,
which is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, I, CN, alkoxy having 1,2, 3 or 4
carbon atoms, OCF3, methyisulfonyl, CFa, alkyl having 1, 2,3 or 4
carbon atoms, dimethylamino, sulfamoyl, acetyl, and
methyisulfonylamino;

phenyl,
which is unsubstituted or substituted by 1, 2 or 3 substituents selecied
from the group consisting of F, Cl, Br, I, CN, COOMe, CONHo, alkoxy

having 1, 2, 3 or 4 carbon atoms, OCF3, OH, methylsulfonyl, CF3, alkyl

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonyiamino;
P 0,1,2,3 4o0r5;
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4. A compound | as claimed in one or more of claims 1 to 3, in which the

meanings are: Rl phenyl, which is unsubstituted or substituted by 1

substituent from the group 20 consisting of F, CI, Br, I, CN and alkoxy
wiieningi isars2 carbon atoms; R2 phenyl, which is unsubstitub€d /8r2006/605578

substituted by | substituent from the group consisting of F, CI, Br, I, CN

and alkoxy having | or 2 carbon atomgy R3 CPH2p-R7; 25 p 0,1,2,3; R7

CH3, cycloalkyl having 3 or 4 carbon atoms or phenyl, where phenyl is

unsubstituted or substituted by 1 or 2 substituents selected from the

grogpreonsisting o-HFCCRRJ, G, alkuibhrvingsling 3 4506 atomsasinsh

alkoxy having 1 or 2 30 carbon atoms; R4 hydrogen; R5 hydrogen; WO

2006/1363CHPTT BF006/005578. 2Ry FtiBgeh & dratk@diaomgtems.

or 2 carbon atoms; X .CH or N; and the pharmaceutically acceptable salts

and trifluoroigz:equié) "8}!38%'_'”5 5. A compound | as claimed in claim 1-4,

in which the meanivtu aheR! @nehtpwityh aseungsissititiséetiopr substituted by

substituted by one,substi ISt

&Sy &Iéu%%éfﬂﬂéﬁlﬂ? ﬁl‘é@s&‘fgﬁﬂﬁ \ %ngﬁ%&r%ﬁs&ng of ¥, Ci,

CN and alkoxy having 1 or 2 carbon atoms; R2 pheny chis

unsubstituted or sBibstittiest o ShbstfeMedrtiNEgr&pMe, OH, alky

having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylaming, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

R4 hydrogen;

R5 hydrogen,

R6 hydrogen, F or alkyl having 1, 2, or 3 carbon atoms;

X CHorN;

and the pharmaceutically accepiable salts and trifluoroacetates thereof,

4, A compound | as claimed in one or more of claims 1 {o 3, in which the meanings
are:
R1 phenyt,

which is unsubstituted or substituted by 1 substituent from the group
consisting of F, Ci, Br, I, CN and alkoxy having 1 or 2 carbon atoms;
R2 phenvl,
which is unsubstituted or substituted by 1 substituent from the group
consisting of F, Cl, Br, |, CN and alkoxy having 1 or 2 carbon atoms;
R3 CpH2p-R7;
p 0,123
R7 CHs, cycloalkyl having 3 or 4 carbon atoms or phenyl,
where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, CI, Br, |,
CN, alky! having 1 or 2 carbon atoms and aikoxy having 1 or 2
carbon atoms;
R4 hydrogen;
RS hydrogen,



10

15

20

25

30

consisting of F, Cl, Br, 1, CN and alkoxy having 1 or 2 carbon atoms; R3
CPH2p-R7; p 0,1,20r3; R7 CHS3, cycloalkyl having 3 or 4 carbon atoms or
phenyl, 15 where phenyl is unsubstituted or substituted by 1 or 2
WeLlsatitiedts selected from the group consisting of F, Cl, Br,BCRVERAREA/005578
having 1 or 2 carbon atoms and alkoxy having 1 or 2 carbon atoms; R4
hydrogen; 20 R5 hydrogen; R6 hydrggen, F or alkyl having 1 or 2 carbon
atoms; X N; and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 25 6. A compound of the formula | as claimed in
R6 Onengtiroges of daims/lhigyving setecteshitaom: stdis;
ZR%- 2-@_clopropylmethoxy-l,2-diphenylethyl)-1 H-pyridin-2-one, | R’,
X 2512 clopropylmethoxy-I-(4-fluorophenyl)-2-(4-methoxyphenyl)ethyl)
and tleHbhayridioeRdardy 2@ ceptable salts and trifluoroacetates thereof.
1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1 H-pyridin-2-one,
2-[2-(4-Chlorophenyl)-2-cyclopropylmethoxy-1
5. -pRetytapoyheHasyeidimatdnofaln R4, in which the meanings are:
R1 ZR'ﬁhfg_ ro-1-(2-p-cyanophenoxy-1,2-di-p-fluorophenylethyl)-1
H-pyndm-?—on_e, WO 2006/136304 PCT/EP2006/005578 49
1-[2-Cyclophbjieikys HDskRgltRs G meRphE A B ANG SUPRIthFRGFFomdhe group
1-f2-(4-Chlegplising) £y domeny intethex wikeke mdeyl-&r 2 carbon atoms;
H-pyridin-2-one, 1 R’,
2R'pf-??ﬁyclopropy[methoxy-l,2-bis(4-f|uorophenyl)ethyl]-l
H-pyridin-2+0hieh IsRinsubstifuted or substituted by one substituent from the group
Iasp;nEjZng %ﬁr%ﬁ%ﬁ?ﬂc;mo%tp?é)f%rz,'@'E'I(flé%%oéﬂpg'wgﬁ}l@/q-&r 2 carbon atoms;
R3 1-[X(4-BypMbphenyl)-2-cyclopropylmethoxy-1-(4-fluorophenyl)ethyl]-1
H-pgrldln-zb(),n1(e,,2 or 3:
R7 CHa, cycloalkyl having 3 or 4 carbon atoms or phenyl,

R2

where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, Cl, Br, CN,
alkyt having 1 or 2 carbon atoms and alkoxy having 1 or 2
carbon atoms;

R4 hydrogen;

RS hydrogen;

R6 hydrogen, F or alkyl having 1 or 2 carbon atoms;

X N;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

6. A compoung of the formula | as claimed in one or more of claims 110 3,
selected from:

1R', 2R’-1-(2-Cyclopropyimethoxy-1,2-diphenyiethyl}-1H-pyridin-2-one,

1R, 2S'-1-[2-Cyclopropyimethoxy-1-(4-fluorophenyl}-2-{4-methoxyphenyl)ethyl}-1H-
pyridin-2-one,
1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1H-pyridin-2-one,
2-[2-(4-Chloropheny!}-2-cyclopropylmethoxy- 1-phenylethyli-2H-pyridazin-3-one,

1R, 2R'-5-Fluoro-1-(2-p-cyanophenoxy-1,2-di-p-flucrophenylethyi}-1H-pyridin-2-one,
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4-[1-Cyclopropylmethoxy-2-(4-fluorophenyl)-2-(2-oxo-2H-pyridin-I-yl)ethyl]
benzonitrile, I R',
2R'-I-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1 H-pyridin-2-one,
WPR006/136304 PCT/EP2006/003578
2R'-1-[1-(4-Fluorophenyl)-2-(4-methoxybenzyloxy)-2-(4-methoxyphenyl)et
hyl]-1 H- pyridin-2-one, 10 40
1-[2-Cyclopropylmethoxy-1,2-bis-(4-fluorophenyl)ethyl]-1 H-pyridin-2-one,
4-[1-(4-Chlorophenyl)-2-(2-oxo-2H-pyridin-1-yl)-2-phenylethoxymethyl]ben
1-[2-ZoRiksiRopoxy-1,2-bis(4-fluorophenyl)ethyl}-5-fluoro-1H-pyridin-2-one,

?-EZ-&%%%%%@“-I ?tr)}gf%rdpy me{hg%%o&l MQS%Q Jli'aiglfl%cfﬁ%?uone,

1R’, 2R"-1-{2-Cyclopropyimetiroxy-1; &4 isi@rfiphenytiedy(ethsthokiyphedigh2thps,

1R, 28T LIRS SRAnANt 2 2 ois-ce uorophenyelhvi it pyidin 2 one.

1- [2Wﬁnompmwz2m@mf@amwﬁa@m&e{&n aqwﬁé@éw{é&ﬁ%a'léﬁﬁa in-2-one,
11 @Ub‘i@%ﬁﬁﬁ*@ﬁz%@c’@#@g ropEHpReUnsl ot dha-formdia-hanskeii®enzonitrile,

pharmacedutically acceptable salts as claimed in one or more of claims 1

1R, %“’sﬁo%%%w@ﬁ%@ﬁw A sm@amw&armmma
1R, 2rRefigetiverampypheh At 245l P8 SDIRNEY) hedatmataxyps ciginaiy]-1H-

in gne or more of claims 1 to 6 and/or of a 25 pharmaceutically
py”%@eﬁ%le salt thereof as active ingredient, together with

Qmwmoaymdbmge’e,ﬁmq&mm&dﬁmmmsI*Bpxénpihaﬂmutical

4~“*§4§¢§’£%é°2h§8@9ﬁ%“ SRS S e R A e

2@3@&;&9@@0&@%@@%@&%@@%@%&@@% pygethet-one,
1R, 2181 POAEIRASHIERINBRRARIAVIE ARSI BNG RIGUYRBI COPRIAANORY -1 H-
with o more other pharmacological active ingredients or
pyriditrzr@faReuticals. WO 2006/136304 PCT/EP2006/005578 50 10. The use
and Of a compound of the formula | as claimed in one or more of claims 1 to 6

and/or. of a ph ticall t bl It th ff
IR, B B T2 e nethoxybenzylony -o-( or RRdUCINg 8 ethyl}-1H-

pyridin-Z-one,
and the pharmaceutically acceptable salts and trifiuoroacetates thereof.

7. A compound of the formuia | and/or its pharmaceutically acceptable salis as

claimed in one or more of claims 1 {o 6 for use as medicament.

8. A pharmaceutical preparation comprising an effective amount of at ieast one
compound of the formula | as claimed in one or more of claims 1 to 6 and/or of a
pharmaceutically acceptabie salt thereof as active ingredient, together with

pharmaceutically acceptable carriers and addifives.

9. A pharmaceutical preparation comprising an effective amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 6 and/orof a
pharmaceutically acceptable salt thereof as active ingredient, together with
pharmaceutically acceptable carriers and additives in combination with one or more

other pharmacological active ingredients or pharmaceuticals.
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K+ channel-blocking effect for the therapy and prophylaxis of K+
channel-mediated diseases. 5 11. The use of a compound of the formula
| as claimed in one or more of claims 1 to 6 and/or of a pharmaceutically
wacseptabledsalt thereof for producing a medicament for the RR@rBRAQe005578
prophylaxis of cardiac arrhythmias which can be abolished by prolonging
the action potential. 10 12. The use of@ compound of the formula | as
claimed in one or more of claims 1 to 6 and/or of a pharmaceutically
acceptable salt thereof for producing a medicament for the therapy or

10. frﬁ@m?d%sa)flsmﬁpgwrmmmmé 135 Therhise iof eneconpasiecbdtthiens 1 10 6
ormula | as claimed in one or re of.claim fo 6 d/ f . )
ol B A RBA TS AL A LA Lo e B B AL Chslsqgt wih

r UCER%&
ucing a meadicament ior

K* c%mr%s@hgrawlmw SirEReAdoapByTBYISBTiaS: dlarhe-Heeikited
~acompound of the formula | as claimed in one or more of claims 1to 6 20
disea$Rfior of a pharmaceutically acceptable salt thereof for producing a
medicament for the therapy or prophylaxis of atrial fibrillation or atrial

flutter. 15. Th f d of the f imed | .
1. R R IO oS I Seer ity Do e i 10
and/targiragiheingarentidimbnasaefiatis shit therepl for prophgitis pledicament for

the th%%ag@%%gg%%@ﬁaé GO USRS A% £ aBERER=dy BRionging

use e formula | as claimed in one or more of claims 1
the aotierapriitist.a pharmaceutically acceptable salt thereof for producing a

medicament for 30 the therapy or prophylaxis of sleep-related respiratory

disorders, central and obstructive sleeg apnoeas, Cheyne-Stoke's

12. prBSHRRIOEAGHRP APRAPE edRITAH PSR StBI BV COG AR claims 1 10 ©

and/@eatis pRsipRaialivealyrodsptabiapanete moshie MEQ IS H Btd0dament for

PCT/EP2006/Q005578 51 .
the therapy or propny. asxig of reentry arrhythmias.

13. The use of a compound of the formuia | as claimed in one or more of claims 1t0 6
and/or of a pharmaceutically acceptable salt thereof for producing a medicament for

the therapy or prophylaxis of supraventricular arrhythmias.

14. The use of a compound of the formuia | as claimed in one or more of claims 10 6
and/or of a pharmaceutically acceptable salt thereof for producing a medicament for

the therapy or prophylaxis of atrial fibriliation or atrial flutter.

15. The use of a compound of the formuia | as claimed in one or more of claims 10 6
and/or of a pharmaceutically acceptable salt thereof for producing a medicament for
the therapy or prophylaxis of respiratory disorders, neurodegenerative disorders and

cancers.

16. The use of a compound of the formula | as claimed in one or more of claims 1t0 6
and/or of a pharmaceutically acceptable salt thereof for producing a medicament for
the therapy or prophylaxis of sieep-related respiratory disorders, central and
obstructive sleep apnoeas, Cheyne-Stoke’s breathing, snoring, impaired central

respiratory drive, sudden infant death, postoperative hypoxia and apnoea, muscle-
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related respiratory disorders, respiratory disorders following long-term
ventilation, respiratory disorders associated with altitude adaptation,
acute and chronic pulmonary disorders with hypoxia and hypercapnia,
WhREUMedEGeherative disorders, dementia, Alzheimer's disea$é TFAANHSYATIS
disease, Huntington's disease, cancers, breast 5 cancer, lung cancer,
colon cancer and prostate cancer. 1%1{The use of a compound of the
formula | as claimed in one or more of claims 1 to 6 and/or of a
pharmaceutically acceptable salt thereof for producing a medicament for
retatﬁajeras,@mm@rq@somaﬂMSs;ﬁmw tHidurdein frdidietigricigsielin veatilation,
or 10 incre ontr A
resp S RO e L AR P, SeIE R SR, quimonary
d:sommtmtwpasnelamdéWpemmam@r@ﬁmwatwﬂW@f@menﬁa

A:zhsm%gj?sﬁslé%%%"M%ﬁeabgeéeéfa%erﬁ%t of & e BlockpI-aR 2B NSS!

ingredients, 15 together with pharmaceutically acceptable carriers and
canceaditng S20GER PHSMAEEKEI @D REpSiaBARBERTprising an effective

amount of at least one compound of the formula | as claimed in one or

more of claims 1 to 4 and/or of a pharmaceut table salt

tically. acce
17, BRRelP ATRBRFOF IR P 0T B SRS il 1 10 6
and/withs hewmaraisiaibl aecepinblscasliatmanst fotditivdscing a medicament for

the therapy or prophyiaxis of heart failure, in particular diastolic heart failure, and for

increasing atrial contractility.

18. A pharmaceutical preparation comprising an effective amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 4 and/or of 2
pharmaceutically acceptable salt thereof, and of a beta blocker as active ingredients,

together with pharmaceutically acceptable carriers and additives.

19. A pharmaceutical preparation comprising an effective amount of at least one
compound of the formula | as claimed in one or more of claims 1 1o 4 and/or of a
pharmaceutically acceptable salt thereof, and of a IKs channel blocker as active

ingredients, together with pharmaceutically acceptable carriers and additives.



