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WO 2006/ 136304 PCT/ EP2006/ 005578 Descri ption
Substituted heterocycles, their use as nedi canent, and
w@basmseedt i cal preparations conprising them BCTER2006/005578

invention relates to conpounds of the formula I, R3

ORMR RL__ KRS N-XR6 Ol 10 in which Rl, R2,

R3, R4, R5, R6 and X have the neanings stated bel ow,

to their preparation and their use, in particular in

pharmaceuti cal s. The conpounds of the invention of the
Descriptioml a | have not previously been described. They

act on the so-called Kvl.5 potassi um channel and

inhibit a potassiumcurrent 15 which is designated the
Subsﬁidté@hb@é?bd&de@%é#ifs’e% hedriseseriteand bharmaseltival preparations

human atrium In addition, the conpounds al so act on

compyising the i um speci fi c potassi um channel s such as the

acetyl chol i ne- dependent potassi um channel KACh, and

the 2P domai n potassi um channel TASK-1. The conpounds
The iatvéntidrerethtesao cempaqumidsiof thefdrynwdailt abl e as

antiarrhythm c active ingredients, in particular for

the treatnment and prophylaxis of atrial 20

arrhythmas, for exggple atrial fibrillation (AF) or

atrial flutter. Atrijal fibrillation (AF) and atri al

flutter are the co nefgé sust ai ned cardi ac

arrhyt hm as. The inc\d e i__\)&creases wi th increasing

age and frequently | atal sequel ae such as,

for exanple, strRke.

mllion 25 Aneri cans adsyt o nore than 80 000
strokes each year in the

i USN./ﬁ\h & class | and
[1l antiarrhythm cs currentfy in fuse can reduce the
rate of recurrence of Ap 2006/ 136304 |
PCT/ EP2006/ 005578 2

in which R1, R2, R3, R4, R5, R6 and X have the meanings stated below, to their
preparation and their use, in particular in pharmaceuticals.

The compounds of the invention 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 acetylcholine-dependent potassium channel KACh, and the 2P domain potassium
channel TASK-1. The compounds are therefore very particularly suitable as
antiarrh}fthmic active ingredients, in particular for the treatment and prophylaxis of atrial

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

Atrial fibrillation (AF) and atrial flutter are the commonest sustained cardiac
arrhythmias. 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 I antiarrhythmics currently in use can reduce the rate of recurrence of AF,
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their use is restricted owng to their potenti al
proarrhythm c side effects. There is for this reason
wa2@raa3osredi cal need for better nmedi caments fBET/EP2006/005578

treating atrial arrhythmas to be developed. 5 It has
been shown that so-called reezgtry depol ari zati on waves
underlie nost supraventriculdar arrhythm as. Such
reentries occur if the cardiac tissue has a slow
conductivity and, at the sane tinme, very short

their usé isarestioleg eminglta thEirepotaotialayealrhythmic sideoefieets aThere is for

i 5L PG eSS B R B o BB Ayt
to bedfddeRpRent i ng their devel opnent. The Iength 10 of the

action potential is substantially determ ned by the
extent of repolarizing K+ currents which flow out of

ithag pEerf Showh shat ket initferdlarmiaiBl Weyed Hderie pibet”

suprdveatriculsrearriedhata s \suthr r%@htrfesedscddﬁ ifthe dardiaotisssé hasfa slow
3 different conponents: IKr, IKs and | Kur. 15 Most

condugtivity andags the sammattinae . vafy shrederagioneraripie The increase in the

it

myocgg(?: ?Lg%f@gfor?tpﬁqloacﬁﬁdﬂla a(ﬁﬁgfr\;ei Iaﬁﬁd?{jﬁ gglglulrgn%gﬁécce ted

mecHalisrmffiorcterdiatatingesrrhydietés and bcﬁ\denltmg teeir devélophent. The length
human ventricle and in the atrium However, it has

of thecaetiayepotential is Isubstandiapy determinad:byithe axﬁe@a@éwpolaﬂzmg K*
proarrhythm c risk when heart rates

currentsr which fipygouhef tHErQthhfﬁL@é‘ tﬂﬁN@lﬁ'OHﬁ\@' %@iﬂ%é’e@%ﬁlariy great
mpoﬁéﬁ%% é’@g‘g 83}1 ?t'h? BE&?ﬁn foe{ ré'cggaﬁ% &éla&&‘ti ??&ﬁ%rﬂf which

SI

6@4?# r? W(t e||4 Saﬁd3W( the efficacy of IKr
een ound

34
ocke 0 cl1né'™ under the
condltlons of tachycardla mhlch is just when the
effect is required ("negative use-dependence

Most knewnriass Hba@trarwwarmm or @@mnlmd%gtllwrv%ﬁyzmek

predr%rﬂ%%ﬁ ly ?‘ glugﬁlgﬂp gﬁl)ﬁ deqtf?@ égﬁggsc pﬁf& rsn%r | 1K Whlch has

been%&é&é&%ﬂ?ﬂ E’ellstc?ﬁ Yﬁm?acmbé‘ﬁ‘t%'e ar?cflnolfhepa"lﬁﬁh\ck“-lo%\fé\bér it has

reat I mportance ration repol ari zation
emerged et thes@compounds hiavkidn increased prbarrhﬂhmlpmlshymemheart rates

are QAT BP{TiE aBf harByHirREs Wgh Pave BesRI APy L pTe g partioular

those”i%tfé}?@d fd’és R5reh888 dBDHortes NBesideh his Mg ASK ARkiEAt$ ftal in some
for term nating or preventing atri ul

case&rwmgn thﬁ rade is lomt, ieerefficegy oiifiehlockarsthas bremfpuaditpsiecline

otenti al t that th t ff f
undeB@Wq@gﬁﬁu@%@f’:ﬁmg@/ @@S@?%S]bstl when the g&egt is arle(\q/ﬁ\qred (“negative
use-dependence”).

cons%

The “particularly rapidly” activating and very slowly inactivating component of the
delayed rectifier K (= ultra-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. Inhibition of the IK;; potassium outward current thus represents,

by comparison with inhibition of IK, or IKg, a 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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3 bl ockade of the I Kur ought to be particularly
pronounced precisely under the pathol ogi cal
w@onvditsizens of chronic atrial fibrillation (MPCT/EP2006/005578

Courtemanche, R J. Ramirez, S. Nattel,

Car di ovascul ar Research 1999 42, 477- 489: "1 onic

targets for drug therapy and3 atrl al

fibrillation-induced electrical renodeling: insights

froma mathematical nodel”). 5 In contrast to I Kr and
blockabie of tie ), cdught da berparticulady pronuncedtprecisely under the

plays a significant role in the human atrium but no

pathqlmglcaleCWItIQﬂScﬂ)feChf%p atrialdibridation (M £ouremanghe, R. J. Ramirez, S.

et 553 g Rl 1509, 44 7200 ROSEIA DU g poropy anc

atrial fiBrif@SA-mAducea éléaﬂwdenﬁdellﬁg insightésfrorm a Yidatbemiatiodl, model“)
Crc. Res. 73, 1993, 10 1061 - 1076: "Sustai ned

Depol ari sati on- Induced Qutward Current in Human Atri al

In co%%zg_&ytb;& an&:‘IK ‘?atlsd'f‘tyjocd?I ihh Sﬁﬁg}an&%ntﬁagﬁKu‘sﬁﬁays a

ences onen

. . Lfi t r
&gm@‘hﬁ 'rcﬁlm tﬂ@h@#‘{arneé“tt'luhf‘h)tl)?}]glaf‘ln}g% \/fénﬁg&éé‘ %&Mﬁf‘s\/ﬂé‘é%on if the IKyr

currenBisfihRibReg emebeéwr@pmdrwmmnm@ﬁmbﬁ thefvdmn‘m@ isprechlded from
and subepi cardi al ventricul ar

the omﬂet dn coptras todlagkade oliKrisy 1Ks KZ E\Xﬁ:’ﬂ@el &l %C HRe® kit d 993,

1061 Zor U SaeOAaRagFaas IS arard St in Human Atal
Myo éém aR @i Eegplﬁu‘&g Ref 78C1968) dat- Q@- "Ev&i@f&@%r 4o

een’ eSCTI for numerous active armaceut i cal

Compé}%rﬂ@' iof DetaylddoRe SIFRITIK e Cuiviehtt §H HamMemmalaaechytes
ropafenoneé>b the Kvl1l.5 bl ockade in 20 each of these

G. J. damesset alpdeBbysial. 4811y 1998, 3e- 601 Qifferancaadietwean pytward currents

o ek B RAD v EaTaPRAGRRER), 2 1

vari ous substances as Kvl1.5 channel bl ockers. A
| ation and detajl ed di scussion of th

Antiagroythreies é@'@saﬁ%@/ at«sty@arﬁpgﬁcﬁé%@ qsede i dhe f*?ur @restiar Kv1.5

chanhglfig@ o) baVIENghheen ayguatie;cn Spsmatiet 6 dat Afinough a blocking
effect &?tﬂ%’ﬁﬁ 5 ﬂmhaé %eh'lﬁesEHBéG 'f@rrﬁurﬁéroﬁtsrécﬁive pharmaceutical

Arrhyt hm as’ However, all bl ockers discl osed
ingredientia(fer amp@squmldme tbhm\@qameaorep@nafermn)e)dﬁhef@tbﬁtblockade in

cach'o Y o T3 e RS ERVEAR oo L main et o
the sGbétahe@d. data on the '

A number of patent applications 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 disclosed 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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di scl osed to date for any of the conpounds discl osed
WO e0odas@04 Si nce experience has shown that onl yPer/Brmbé/005578
proportion of active WO 2006/ 136304 PCT/ EP2006/ 005578
4 ingredients successfully overcone all the clinical
hurdl es from preclinical resfarch to the nedi canent,
there continues to be a need for novel, pronising
substances. It has now been found, surprisingl t hat
ingretieats suqrassfidlyaver¢ame @lidhe icbnicat hrdées inommrac?/@cal research to

the msaleR) BeareOMURCERL> ha Auiead o S0 Bh prnifog sbStances.

addi tion, the conpounds of the fornul al and/or their

pharmaceutically acceptable salts also act on the
It haan@wyiwndbunér%ﬂprlsmg thaitthe sompasmgdsd thimaenting of the formula

ancl g haTaCa BRI S cp b s 5 BB FBRAR Y ruman k.5

chanmgpkrran K., Velimrovic B., Krapivinsky L., O apham
D E.: The G protein-gat ed atrial K+ channel | KACh is
a heteromultimer of two inwardly rectivying

In adg) |oﬁh%n§3m@6§ﬁc?é Blsﬁqe tfél?thfael atdflof the ﬁ@ha}ﬁ%cﬁﬁﬁcalw dbceptable

€neous exp
salts afsadgdtianothe dcetylblaoling- actimmed potadujm chadnelrAghrand dibthe

TASH-J:ctromh Waoh Hewdes, redamAasl, ccobhyL g anigm (aapjnsky G.,
7 S. n, t fe ]
Gorafyf & A'WISHRRARIG, O R < sbing UL Flarfary EPE the

tefRgBIcA dtriackarRahnel | S AlEr8mUltimédf tho IRMEsdI9Irecti
proe ggﬂ (2002) H181- H?%S%A%I Because gf IrTt1h| S coonlbl ned 9 ctivying

K+-cﬁ~%anngr6’t€|r%“m5ﬁﬁé'3t7ﬁ gbg@} 13801 £P 4G 'WC SAhALFAUM

the conpoun the fdrmula’l and/or their

“Heté?BQémJé)kpfré’séMnQ# ¢adethlgore ®H sharel gbh@é ot adelt BAd embryonic
used as novel antiarrhythmics with a particularly

rat heaft/ quantifiesusy sdl-dime pplyotarase ciraie reapfienin §dinaFxp. Pharmacol.
e L LB g i
BRI UNASR £ LAY b R KRR oyt ot
Am. J.IRhysidl. 288 (2602 dH 184 Hﬁﬂﬁalyed for the treat nent and

prevention of diseases where the atrium specific
pot assi um channel s, for exanple the Kvl.5, the KACh

Beca@t88/0Pthis BEmbindH étfe@'dh 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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only partially inhibited, for exanple by using a | ower
dosage. WD 2006/ 136304 PCT/ EP2006/ 005578 5 The
w@oovpassos of the fornula | and/or their PCT/EP2006/005578

pharmaceutically acceptable salts can be enployed to
produce nedi canents wth a Kt channel - bl ocki ng effect
for the therapy and prophyl &is of K+
channel - nedi at ed di seases. The conpounds of the
formula | and/or their pharnmaceutically acceptable

The caahpaundmof thetfoemulad ansiéar their phasmaseutigallysacceptable salts can be

prophyl axi s of cardiac atrhytgm' as whi ch can be
emplgmfi iapeduse pedicamgntyWithad K¢ chapneblpeking affectfar the therapy
r : ) thel
and (EAERARETIK . piérdkididd 8o fs. T fompaunds of the formuia |
and/drether phbrmgceuticallg riccaptabied séltdcan fuathevbeousdd for tiee tHeyapy or

restore the sinus rhythm 10 ardi gversion).. In, )
prophydaris ioéﬁ?@%aérbw@MﬁEé‘gn'%%é 21 aRoshe @ytr?reﬁqnstqg thg action
poteritfé‘ﬁ devel opnent of new fibrillation events

mai nt enance of sinus rhythm prophylaxis). It has
further been observed that the substances are

The Grriguidh oldPe BHEH B AR of el ANERGRY (Al SACEPiAiTe Sals can be

empl&yéd RiritefrhifBting e@eshthRAsitfitiMation or ANReL to re8vR¥ehe sinus rhythm
si mul t aneousl y~ bri ngi ng about an unwanted 15

(cardjaversioghin additiont the substan¢esdreguce e suatceptibiiy to the

covel R el 5ubR e o0k ok B s g
has fidRtRélUsSéDoBsEMEd CidERb subktdntesidie eMeitiv farpratiting Iife-
of reentry arrythm as, of supraventricul ar

threatgning venirigylar arihythmiastiventrigu|as dibsilatien) and arg able to protect from

sudabh SR SERRRESe Pl 4B i 0y e

proloAgaticrhbethemo-palsdQiTrigtervaledi canent for the therapy or
prophyl axis of heart failure, in particular of
diastolic heart failure and for increasing atri al

&ﬁqﬁ G e th¥- caq.;ap(g.ut f I Eﬂ,qié
The p arénaceu(%f:tbélf?ry'ﬂig]gclepta Iggg tag ?Eglrngz%%"yz%clbﬁ I bi t@élts can be
empldyeKfqr predudingradhadicahent far thextherapy driprophylayisexf reentry
TASK-1_and TASK-3, in articular_the subtype TASK:1.
anytiRias, gL rar Rnouak NS, ot ShalatpbAndIeaal nlter
conmpounds of the formula I and/or their
pharmaceutically acceptable salts are suitable for

The aompqunelscofithe formdlat! aasifordheir phagneeeatically acseptapje salts are
furthearcstuiitgla)‘fei 13 p%dLPé{ngaQ rﬁ&éiicgﬁte?mgfor the therapy or prophylaxis of heart
failure, in particular of diastolic heart failure and for increasing atrial contractility.

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
compounds of the formula | and/or their pharmaceutically acceptable salts are suitable
for the prevention and treatment of diseases caused by activation or by an activated
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

formula | and/or their pharmaceutically acceptable salts are also suitable for producing
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TASK- 1, and of diseases caused secondarily by the
TASK- 1-rel at ed danage. 30 Because of the effect of the
W@ astiaizees on the TASK channel, the conpoundsPCF/EP1966/005578

formula | and/or their pharmaceutically acceptable

salts are also suitable for groducing WO 2006/ 136304

PCT/ EP2006/ 005578 6 a nedi cadnent for the therapy or

prophyl axis of respiratory disorders, especially sleep
apnoeas, neurodegenerative disorders and cancers, for

a medicaminé forl the heripgtarpropkypkis af sespiciteny disersiers,eapesially sleep

T o e
respu%rtdgvecils&'d@?se 'Eénﬂfaﬁﬁﬁd @Bgfrhctlv'ie §lesh ApAbBAS VENEY RS Bidke's

apnoea, nuscle-related respiratory disorders,
breathiagpsnaring,yimpairedragatral fespir@iengirivenguddsminfant death,

st MR BB B2 RER T RHE) . resprator

disordér8Fbswing Ibhd-téwP O8hflation), regpratorpdisarders associated with altitude
neur odeg ener ive di sorders denentia, Al zheiner's

adaptatlggageqtepam(q:hfgaw pulmnonasy glsorcpq@;ﬁtwlﬂ'ghypp)ga gngé'g@@rcapma
neur GRS EShacEE e MRS AL aaestn@ o,

Huntiggtipes!aideasé, édreeerororebst ¢andss, luby Bane@r, cBlorRSarideX aRd prostate
O 15 in which the neani ngs are: Rl phenyl, pyridyl,

cancemi enyl , naphthyl, quinolinyl, pyrimdi nyI or
pyr azi nyI, where each of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3

The prebent invemtich sethtes tte dompoundsef ghetgrmedasi sting of F,
ad, Br, I, CN, alkoxy having 1, 2, 3 or 4 carbon
atonms, OCF3, nethylsulfonyl, CF3, 20 al kyl having 1,
2, 3 or 4 carbon atgss, dinethylam no, sulfanoyl,

O R4

R1

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 group consisting of F, Cl, 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, Cl, Br, |, CN,
COOMe, CONHo, alkoxy having 1, 2, 3 or 4 carbon atoms, OCF3, OH,
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acetyl, and nethyl sul fonyl am no; R2 phenyl, pyridyl,
t hi enyl, naphthyl, quinolinyl, pyrimdinyl or
w@yooaasasyd , where each of these aryl radical s PGI/EP2006/005578
unsubstituted or substituted by 1, 2 or 3
substituents selected fromt group consisting of F,
a, Br, I, CN 25 COOw, , al koxy having 1, 2, 3
or 4 carbon atonms, OCF3, OH, WD 2006/ 136304
PCT/ EP2006/ 005578 7 met hyl sul fonyl, CF3, al kyl having
1, 2, 3 anethylsatfooyl, &Fgralkyl uanieghlyl2a610m4 camdnaatoms,,
acetyl and net hyl sul f onyl am no; 1,
2, 3, 4 dfimsthyaminagsylfamayk acgm:zanctxr@thxdwlfwlammo
R3 ha\@ ’R74 5, 6 or 7 carbon atoms, C CH C=C CH3,
Ik09<y2FP1aV| ng 1, 2, 3 or 4 carbon atonms, phenyl or

2-pyridylg eRe yl and pyridyl are unsubstituted
Rgubstltu?gdg 4Qﬁ?ﬁ or 3 substituents sel ected

f rdi t he @ﬂg,l.l@HQﬁnﬁ,l'ﬂ:fg' rof pfcyeloatkyl hBring 3,34,15, 6aw37 carbon
OCF3, CN, COOwve, CONH2, COWe, OH, alkyl having 1, 2, 3
or 4 car lasomst 6EH a(EEk@@Hga&lkn@/ having 13 208 ar 4eatbon atoms,

atons, di net h?/l am no, sul fanoyl, nethylsul fonyl and
met hyl sulhenyl en2-myrid@4 hydrogen or al kyl havi ng 1, 2

or 3 carbon a

2 or 3 car bon@f%ﬁs";“]eaé’ﬁgﬁﬁgé ﬂeé}ﬁqnéﬁb%%r %s;tll‘tuted by 1,2
having 1, 2 oror3 QﬂisbmjerftQ@@fected(frﬁiﬁ e giouprdnsiseing of F, Cl, Br,
phar maceuti cal IéEaCC table salts an

trifluoroacet at Fan fCN 25ORYYle,| @QI‘H'MZ yCOMa.&Healkyl having

ds of th la,l h
?rggﬁloﬁgssa?e t %18 r%ﬁrbogaésﬁsdgﬁ(oxé hﬁlymgd{;.é % or 4 carbon

4-pyridyl, 2- té%ﬁ@)’&méh%l‘éhﬁﬁd '3u|f%hﬁk§3@%€lﬂylsmﬂfonyl and
napht hyl , 2-qui nol 1 nyl, ui nol i nyl 4-quinol i nyl ,

5-qui nol i nyI rﬁetd:puisntfonyiymmcr- qui noI i nyl,
8- qui,nol in rlmdlnyl
5. &yprq]qqﬂ ﬁwlkylzt?%\wgg 2# 3 carbBX atoms,
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 CHorN;
and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Particularly preferred compounds of the formula | are those in which the meanings are:
R1 phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-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-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, Cl, 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, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-
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3- pyridazinyl or 4-pyridazinyl, 25 where each of these
aryl radicals is unsubstituted or substituted by 1, 2

wW®@r008/13a3st i t uent s sel ected fromthe group conBCHEPIUG6/005578

R3

R4
R5
R6

X

of F, d, Br, I, CN, alkoxy having 1, 2, 3 or 4
carbon atons, OCF3, nethylsulfonyl, CF3, alkyl having

1, 2, 3 or 4 carbon atons, difet hyl am no, sul fanoyl,

acetyl, and nethyl sul fonyl am no; 30 R2 phenyl,
2 pyrldyl 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl )
qammﬂlhylt 8- wmmrnﬁhtmwrrmlth ﬁmwrlnydlnytaﬁqDyrﬂmdme -pyrazinyl,

200 IResBY PR Bdss7e "o quinol i nyl

8- qui nol {ymeke e&cﬁb‘f e é‘r)yl rad4caﬂ§ ig ﬂhﬁlb‘a‘ﬂtuted or substituted by 1, 2
5-pyrimdinyl, 2-pyraziny dazi ny

4-pyri dagr aﬁubsm@m&s §d@ﬁtaﬁffr¢még@ GEQYP cea%fstm ef FgCl, Br, I, CN,
unsubst i or
subst i t ugﬁ‘éﬁﬁe&@@e Fkl& q‘ﬁ%@du% 3C§{éi%g{bon ato]rnﬁz OCF3, OH,

or’4 car bwon@?glﬁg%’aw lr11§ g%ld?g\éﬁ?soﬂ’at&ns

al kyl haHIrﬁSth%lan%no?’s@lfarﬂoﬂ I %h@%ett@ls%gglaﬁﬂhap
sul fanmoyl, acetyl, and f onyl am no;

CPB;jdﬂzﬁRpO 1, 2, 3, 4or5 10 R7 CH3, CH2F, CHF2,
CF3, cycl oal kyI haV| ng 3, 4, 5, 6 or 7 carbon atons,
C—QH c=6. t+8, 3.4 RbRy having 1, 2, 3 or 4 carbon

SURT oy BHFICHEE LY G4, ofbBalGLRAFRY 5, 478, 0 r 7 caron
3 Subst ' %gﬁ@é Scsewcg@ gcpgram&& %%1 cong 'o$T4' éagbeﬁ atoms

()—I aI KybhBa |oqg2 ridvl 3 or 4 carbon atoms aI koxy
havi ng 1b 2, yl Py @yarbon atons, di nethy | ani no,

sul f anoyl , rreMﬂjBIf% oheow;ancharpyﬂdﬁltafyal mumnwtmhgubﬂztuted by
hydrogen or al k% orl?ia @lt&entg sgfec§eacﬁ591°tﬂeaérgﬂﬁ 'consisting of F, ClI,

Br, I, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

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

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

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

CHorN;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Compounds of the formula | 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, CI, Br, I, CN, alkoxy having 1, 2, 3 or 4
carbon atoms, OCF3, methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4
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20 R5 hydrogen or al kyl having 1, 2 or 3 carbon atons;
R6 hydrogen, F, d, CF3 or alkyl having 1, 2 or 3

wa@ 200608634 ons; X CH or N; and t he phar maceut i BEl/ER2006/005578

R2

R3

R4
R5
R6
X

acceptable salts and trifluoroacetates thereof. 25
Compounds of the formula | preferred in one enbodi nent
are those in which the msanigngs are: Rl phenyl which
is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,
d, Br, tarboN atahisyxjmathyiamind, saifarsoyl agetyB@ndar bon

at ons, | sul fonyl, CF3, alkyl having 1, 2, 3
or 4 WO Elﬁ%%)"i%'g%‘m AR EP2006/ 005578 9 carbon at ons,
di geERYI am no, sul fanoyl, acetyl, and

met hyl'sul fonyl ami no; R2 phenyl whi ch is unsubstitut ed
or subst whigheis unsubstituted oBsibstisuiedant s2 o8 Bestbstituemts selected

conp | afBByTe SR Ersbiog of or<94*’3£«§r G CoBMe” G alkoxy
OH, et hr.gaﬂbfp_'ty'@ %rqfﬁarb’ﬂnké(tb y§ éH ﬁwetﬁyleﬂlf@qyl CF3, alkyl

carbon a am no farm

met hyI SUH%Q_@HWE Ror Béa%ﬂzé’m% dﬂrﬂefhyﬂamﬂao §ulfaﬁno§‘| acetyl and

or cycl oal Kyl having 3,
5, 6 or meihylbulmon)damm C=CH, C=C-CH3, al koxy havi ng

1,9%;/ 3 %24 carbon atons, phenyl or 2-pyridyl, where
ph "'295'1 2-pyridyl are unsubstituted or substituted

15 1 3 stituents selected fromthe group
|st|Rg¥b?‘lq—‘4érB I, CF3, OCF3, CN, COOMWe,

CQ"HZ COr;, CCH-I’rgFad'JkIFIQ GF@beQOélktha\BngB 4, 5a6loo17 carbon
atons, al koxy having 1, 2, 3 or 4
atoms, C=CH, C= C- CH3, alkoxy having 1, 2, 3 or 4 carbon atoms,

phenyl 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, CONH2, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

hydrogen;

hydrogen;

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

CHorN;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

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

which the meanings are:

R1

R2

phenyl,
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;

phenyl,



10

15

20

25

30

carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl
and net hyl sul fonyl am no; 20 R4 hydrogen; R5

whyasoswsm R6 hydrogen, F or al kyl having 1, 2PCDEPR®06/005578
carbon atonms; X CH or N, and the pharmaceutically
accept abl e salts and trifl uoLé)acet ates thereof. 25
Conpounds of the fornula I ticularly preferred in
one enbodi nent are those in which the nmeanings are:
Rl phenyl, which is unsubstituted or substituted by 1
subst i t usichf isamsubetityted: pr salostioted byt 1 sybstitupnt fopm the group

phenyl | WRRDERY $5bAGH ek 200 bORHAYGd (g eaftcp atoms:

R3 uns(y;gq éIR‘i -ed or substituted by 1 substituent fromthe

grou onsisting of F, d, Br, I, CN and al koxy
hay,l ng 100|1 2 Zarbon atons; R3 CoH2p-R7; p O, 1, 2,
3; , cycl oal kyl havi ng 3 or carbon at qns or
ph&?yl %éysbéﬂw g'nGr%%gtC?fQﬂfbat%fﬂs QuBReMYlut ed

by 1 or 2 subtltu nts .sel ec om t
consi sting of ﬁegyl 1S pnsuéﬂqulg %‘ﬂﬁﬁg%y&r op2
carbon at ons §uﬁstﬁhgﬁesysé1@d4ea@roh frie §ro®aédif§‘stﬁfg%ﬁ: Cl, Br, |,
10 R4 hydrogen; R5 hydrogen; R6 hydrogen, F o kyl
having 1 or 2Chhrabyh havings? or  agrb@n atems and alkoxy having 1 or 2
carbon atoms;

R4 hydrogen;

R5 hydrogen;

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

X CHorN;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

Compounds of the formula | very particularly preferred in one embodiment are those in
which the meanings are:
R1 phenyl,
which is unsubstituted or substituted by one substituent from the group
consisting of F, Cl, Br, I, CN and alkoxy having 1 or 2 carbon atoms;
R2 phenyl,
which is unsubstituted or substituted by one substituent from the group
consisting of F, Cl, Br, |, CN and alkoxy having 1 or 2 carbon atoms;
R3 CpH2p-R7;
p 0,1,20r3;
R7 CHas, 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,
alkyl having 1 or 2 carbon atoms and alkoxy having 1 or 2
carbon atoms;
R4 hydrogen;
R5 hydrogen;
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and the pharmaceutically acceptable salts and
trifluoroacetates thereof. 15 Conpounds of the
wo eooaabaod very particularly preferred i n one PCT/EP2006/005578
enbodi nent are those in which the neanings are: Rl
phenyl, which is unsubstitutgﬁ or substituted by one
substituent fromthe group consisting of F, O,
Br, I, CN and al koxy having 1 or 2 carbon atons; Rz
phenyl whi ch i s unsubstituted or substituted by one
R6 subydnogeenF drradkyl thawingr bop 2 casben etomg of F, C, Br,
X CN and al koxy having 1 or 2 carbon atons; R3
CpNZp R7;, 25 p 0, 1, 2 or 3; R7 CH3, cycloalkyl havi ng

and te 9haﬂn§eénhmu§b@a§%@rm@b@|wénd triflier 6acHigtsl thefeof.
unsubstituted or substituted by 1 or 2 substltuents

sel ected fromthe group consisting of F, C, Br,

\Y
specficily agful chrloypS rife IS L% %’eﬁmg@nth@%&p
1R, 2@0‘&/( 2853p B@lhﬁ?ﬁ@@ﬁfl @O&bﬁ&nyléﬂhyﬂ& lHWridgaﬂ sorfe, or
having 1 or carbon ato and th%
1R, %)?h i%@aghpmylmeétw@pi~&‘b1ﬂe0§<me§yb)r?d(4 -methoxyphenyl)ethyl]-1H-
rldlhri Bhgoroacet ates thereof. 5 Specifically preferred
Py conpouhds of the fornmula | are selected fromthe group

1-(2-Cyd®propRméthpRy-Qy2-dipivenyje thgl)Befiyort; tH-piy ridier3-Hoaehy| ) -
2-[2-(525?515?3%1%@9%yvcy"oerqpylfns%h%x-y%ne%ﬁfﬁﬁfﬁ%@y"ﬁ@ﬂny3-°ne

1R, ZF (52# &/bcﬁ @Byﬁyano gc)a(r)}o)iy-% 2d<|j|p%-gH3roepthe§1lylethyI? 150?)g!d|n -2-one,
1-[2-qubwrio¢bny-z .bis(4-fluorophenyl)ethyl]-5-fluoro-1H-pyridin-2-one,
1-[2-(4-Chlorophenyl)-2-cyclopropylmethoxy-1-phenylethyl]-1H-pyridin-2-one,

1R’, 2R’-1-[2-Cyclopropylmethoxy-1,2-bis(4-fluorophenyl)ethyl]-1H-pyridin-2-one,

1R’, 258’-1-[2-Cyclopropylmethoxy-1,2-bis-(4-fluorophenyl)ethyl}-1H-pyridin-2-one,
1-[2-(4-Bromophenyl)-2-cyclopropylmethoxy-1-(4-fluorophenyl)ethyl]-1H-pyridin-2-one,
4-[1-Cyclopropylmethoxy-2-(4-fluorophenyl)-2-(2-oxo-2H-pyridin-1-yl)ethyl]benzonitrile,
1R’, 2R’-1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1H-pyridin-2-one,

1R’, 2R’-1-[1-(4-Fluorophenyl)-2-(4-methoxybenzyloxy)-2-(4-methoxyphenyl)ethyl]-1H-
pyridin-2-one,
1-[2-Cyclopropylmethoxy-1,2-bis-(4-fluorophenyl)ethyl]-1H-pyridin-2-one,
4-[1-(4-Chlorophenyl)-2-(2-oxo-2H-pyridin-1-yl)-2-phenylethoxymethyl]benzonitrile,
1-[2-Cyclopropylmethoxy-1,2-bis-(4-fluorophenyl)ethyl]-5-fluoro-1H-pyridin-2-one,

1R’, 2R’-1-[2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-(4-methoxyphenyl)ethyl]-1H-
pyridin-2-one

and

1R’, 2S’-1-[1-(4-Fluorophenyl)-2-(4-methoxybenzyloxy)-2-(4-methoxyphenyl)ethyl]-1H-
pyridin-2-one,

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-thienyl, 1-naphthyl, 2-naphthyl, 2-quinolinyl, 3-
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10
2-[ 2-(4-Chl or ophenyl ) - 2-cycl opr opyl net hoxy- 1- phenyl et h
wQ@ kdos2sé3pyri dazi n-3-one, 1 R, PCT/EP2006/005578

2R - 5- Fl uor o- 1- ( 2- p- cyanophenoxy-1, 2-di - p-f| uor ophenyl

ethyl)-1 H pyridin-2-one,

1-[2-Cycl opropoxy-1, 2-bi s( 4-12 vor ophenyl )ethyl ]-5-fl uo

ro-1 H pyridin-2-one,

1-[2-(4-Chl orophenyl ) -2-cycl op rop7yl met hoxy- 1
qumollpyleﬂqumcbimy] &q&inpvynyldﬁfq@n@mwl teuinolinyl, 8 quinolinyl, 2-

yrlnvf Tylﬁ@yﬂ;a ﬁ ﬁ'@% é(-fylggzm)'/l Sé %yﬁldgg hY Pgrei%wﬁégnyl in
pamc%ﬁarphe[r@t Wféreréébﬁydfrfﬁé@@ém tadichlsss UAslibstatehsmsdbstituted by 1,

pyri di n- 2- one,

2 or 3 Sqlbstitusrh seissied fom ecgrouernsiEinG a6 C11B1.4. ENuaiksxy having

1,2, 9%}1] %?Sbgﬁ?}?{é?;@@yﬁ?’zq’k‘%h?llsg@&%hé':%l Salk¥l r&w ng | 1, 3!—@ or4 carbon
atomi%ﬁ Hﬁtpﬂé‘@rﬁ% r(%‘kfép CHELettiyélid Eneéh)grﬁulfo yé?rﬁlr]% preffelrabl}/ selected

from thelgrdupyadndisting-afrig ,CI1BR |, CRRand alkoky having 1 or 2 carbon atoms, for
- (4-Fl ophenyl ) - 2- (4- met hoxybenzyl oxy) - 2- ( 4- met hoxyp

examplg, i Fﬁﬁ{yﬁ]"fqynzet yridi n-2- one,
1-[2-Cycl opropyl net hoxy- 1, 2-bi s- (4-fl uorophenyl) et hyl ]

-1 H pyridin-2-one,
A furw:e[ embbditheot dgsasipgis)compgaunsiscefbe fgmidad in whigh R2de ghenyl, 2-

pyrichf. SRV R0 B ey 5B ARG, SRR R yineliny. 3
qumoﬂﬁgf httﬁmolﬂnyﬁsnzmin@hﬁylZSQ:rwnomnsz-q@.Rohdyl 8-quinolinyl, 2-

cl opr opyl met hoxy- 1

pyrimidinyl Atmtr@mdmyyﬁ)pwmmwtmﬁm&iyiﬁpyflﬁwmyhow pyddazinyl, in
particlfdy et b it o s ARA TSR 5 HnsyLslitytpd o subsited by 1

2 or huydtitednty setektéd frowt thb %‘o&pm&sahg dfte Cl, Br, I, CN, alkoxy having
ghar maceutical |y _acceptabl e salts and
1, 2, 8 or ¥ casben @deras e Ghsge neghylsulionyh &F a ndlkill hrirg 1, 2, 3 or 4 carbon
Corrpognds f th f or mul

atomﬁ,@Cr Ithﬁgmlrm, Su 9rnoy §,nd nlptﬁx)ﬁpl&ny\f\hrglr}q,‘ Ipé%tjﬂably selected

! n
o S AR AR )06 O 0% sng o g 1o 2aon

atom§- mﬁé)@mmylF 5-qui nolinyl, 6-quinolinyl,
7- qui nolinyl, 8-quinolinyl, 2- pyrimdi nyI ,
4-pyrim di nyI 5-pyrim di nyI 2- pyrazinyl,

A furt\ﬁﬁp)émb%?ﬁrhgﬂ d%crfﬁe@ycrd rg%l of the fofllh | WW chhg%’ GpH2p-R7,

re eac se aryl als is unsubstitute

wheré #4§t0' HUDRH PYn éartlcalé?ro §r 15L|’B$bkéhh9f€ $, §rﬁﬂ R‘?tlgftl-flé aiYcloalkyl

e group consisting o
havinb@bm carbon atoms or phenyl for example cyclopropyl or phenyl where phenyl

is unsubstituted or substituted by 1 or 2 substituents selected from the group consisting
of F, ClI, 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 methyl, for example hydrogen.
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51, 2, 3 or 4 carbon atons, OCF3, nethylsul fonyl,
CF3, alkyl having 1, 2, 3 or 4 carbon atons,
waolowetibsgbam no, sul fanoyl, acetyl, and PCT/EP2006/005578
nmet hyl sul f onyl am no, preferably selected fromthe
group consisting of F, O, L CN and al koxy havi ng
1 or 2 carbon atons, for %ple Br, CN or
nmet hoxy. 10 A further enbodlnent descrlbes conpounds
of the formula | in which R2 is phenyl, 2- pyrid
A furthepenitbdiment gesdribgs, carnpotingsyof, tﬁef@m@aylm which ¥<6 is hydrogen,

For %kgﬂf)qygrhqv I,lnﬂr% Eht %mﬁyqo‘?‘éggﬁ{ﬁ%yg rﬂ%e,naép f[h%lri'n'gyl

7-quinolinyl, 8-quinolinyl, 2 pyrinidinyl
4-pyr|n1d|nyl 5- pyr|n1d|ny yrazi

A furthepgmhngimant describesyaarapeunds of tﬁﬁ foqmlaﬂdrm mdyichhXdm .
where each of these aryl radicals i s unsubstituted or
substituted by 1, 15 2 or 3 substituents sel ected

A furthie enibtiieat desaritisséomgowidstof the fofdhulallin GRictaXke N
having 1, 2, 3 or 4 carbon atons, OCF3,

nmet hyl sul fonyl, CF3, alkyl having 1, 2, 3 or 4 carbon

The &)trﬁgﬁaf cﬂ.J' @hgﬁgﬁnﬂ?ﬁlgq mégker gﬁ?’éter@cﬁect lé} ric ‘P(?]‘%s The centers of

asymgmétnpwhmmsamtpregem‘ mEy nﬁidlepdirdently oCNne@F@tlmrmae(tmﬁ

‘having 1 or 2 carbon for exa
conflgwﬁlﬁgprmmﬁwmL"@QV%@%@& eSralt pssjile migrgoisomers,
for e)!arhﬂe"éﬂa‘ﬁlﬁ r%% aners\"ﬁk?(f F‘mﬂuf& & tw’o 0|2m%"re 3tereoisomeric

parti curar or 1, or exa and iI's CH3,
forms:ycn enedrhplle erfentiomers and/er dJastleoeoraetam any pate)wrrhemeentlon thus

B Tt e s —
dextré@t%hﬁgnﬁ;ﬁ&l@st RRJIH IO fErPNSF FittDEesZSf tRE to €AantiBmers in various

having 1 or 2 carbon atons and al koxy havi ng
ratioslomin tlaeéamtooﬁ raceroates. Mrwd;u@lmmr@ossaneefs@@nfbeamqmed as desired

o BT e RBREN AR o APl b fproselecine

synthéisch R4 is hydrogen or methyl, for exanple hydrogen
30 A further enbodi nent descri bes conmpounds of the
formula | in which R5 is hydrogen or nethyl, for

s GRS e oGO BA0A TARSO B s o

tautof@tiocfband of compoahd&of the foyrhutgen,

The present invention further includes derivatives of compounds of the formula |, for
example solvates, such as hydrates and alcohol adducts, esters, prodrugs and other
physiologically 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 formula .

Alkyl radicals and alkylene radicals may be straight-chain or branched. This also
applies to the alkylene radicals of the formula CpH2p. 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 alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
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F or alkyl having 1 or 2 carbon atons, for exanple
hydrogen or fluorine. A further enbodi nent descri bes
w@oovpasisos of the fornula | in which X is CH PSEI/AP2006/005578
further enbodi ment descri bes conpounds of the formula
I in which Xis N The conpgifds of the formula I may
exi st in stereoisoneric for The centers of
asynmetry which are present may i ndependently of one
anot her have the S 10 configuration or the R
butyl @odftegtmadyli The dméemmdmalsademv&d fioesthgse radissishfar example
| Sofe

meth}ﬁlpﬁrgf gr a m[ege %emqu 1-8?3%8%‘3{ Zip:}épylene 2,2-propylene,

1,3-pRdRIEe, sSoMBUtdend Of, PIEbut?I@heeét%nmei‘e%mbldscdﬂéllsylérﬁ@/rémcals One
di astereorrers in any ratios. The invention thus

or maraciarxeninie leRadpted .dhah®: @ﬁﬁrrydurqag@hamm%ﬁual!sylr%?d@lkylene
s R e T

substitatddinsanylpositiéngs or in the formof racemates.
I ndi vi dual stereoisoners can be prepared as desired

by fractionating a mxture by conventional nethods or

Cycl a?/l{afrl géé@gylat o?% Ilﬁé\ﬁfsgcﬁeebl%‘htché Eﬁé(rﬂéent c|dcall{W|PéclJ Fals having 3

are present, Avent lon a
to 7 dansdndtmsiare c?ﬂopmplybrwdobutytr meihylcyjdppmmyk Df the

la I [ h i ngl
methygy ABERYb Sy BORRERoTRRYEVE B TIhYIETRRE cyclopenty,
cycloﬁé%ﬂ’gb ?éﬁg%g?@ﬁexﬁggﬁng?y%foﬁeﬁgr af}ﬂefﬂSI SR hlexyl cycloheptyl
etc. Qmeptrwme,efodexalmle vez 3f4,thé, doﬂpSUhQi,s bf12t. Hg dmﬂ%ﬂ@rogen

atom§ n %ﬁgglﬁ I r@ﬁg;q?% bq(;lﬁéq %ﬂpggn&ﬂﬁj 8 d$t|lbstltute8 cycloalkyl
radlcéléﬁé)zbe'gﬁ%ﬂﬂu‘fé’d IrPéth 965&16&3 @y@@&mﬂ&aﬁl‘ca‘dﬂmaﬁ/@lw ba in

radi cal s an ene radicals may be
bran@‘leldafoghtascﬁ‘ﬂh}'m’@ﬁa|BVWC¢WXOG|WHKYbF@&X%WB|fégthUlQYi:lﬁ?@eXY' or

K radicals of the formula CoH2p. Al kyl radicals
cycloﬁ ﬁ%g\%lene 30 radicals may al so be straight-chain or

branched if they are substituted or are present in
other radicals, for exanple in an al koxy radical or in

Phenyl radicals mayeee HnrybstitwigdQrsubstituteshpag osmefedimes, for example

once,nt_ﬂgdl:ﬁ:?/f '?nrléé SHB%/ P llg%@ﬁ%loﬁ 8@%?%@!2’%@ Zfa'ls?: %5 BR¥hyI radical is

substREEAERZNERraby h&s orislobtwy Idesmtldaltcarrdlff@nany subdtitaents.

Monoec,kléal entd {)ﬁgrl'nﬁ rgélcglesrrh\é)?%e su stl qug n ;r)ggl ion I283 oro4r 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-, 2,4,5-,
2,4,6- or 3,4,5- position. A corresponding statement applies analogously also to the N-
containing heteroaromatic systems such as pyridyl, quinolinyl, pyrimidinyl or pyrazinyl,
the naphthyl radical and the thienyl radical, for example for 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-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-pyrazinyl, 3-pyridazinyl or 4-pyridazinyl.

If a radical is di- or trisubstituted, the substituents may be identical or different.
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net hyl ene, 1, 1-ethylene, 1,2-ethylene, 1,1-propylene,
1, 2-propyl ene, 2,2-propylene, 1, 3-propylene,
wd 2aehsit3yd ene, 1, 4-butyl ene, etc. are exanpl esPOI/EP2006/005578

al kyl ene radicals. One or nore, for exanple 1, 2, 3,
4, 5, 6, 7, 8, or 9 hydrogen atons in al kyl and
al kyl ene 5 radicals may be replaced by fluorine atons.
Substituted al kyl radicals nay be substituted in any
positions. Cycloal kyl radicals may |ikew se be

If thelmmpthdis dbtheorasulafl comprts&lcme or mere hasiclgioupg ogone ©r more

baS|clh a{ﬁ?l@%ﬁ%&p%ﬁ iorf Ql (pjna@ﬁ% m%/gclprg%g t%’gﬂmg physiologically,
pharrﬁﬁ&éu.@tﬁ.%'ﬂ?ﬂr ioﬁcé]b?ich"i' @Eéé&bble%altsig e@?@élbw fHecpiedriadeutically

cycl open oex,-rret_'ycycoexl
W

accepfabis: $altsc tah:@xcpe triluoreapglatss: Towextile camppemdgef the formula |

whlctbha\i%gﬂ rri&%rq%s %qr ?f(ﬁ@ﬁ%gaé)i% &gvés o?‘c%%grlgﬁoé'ek& more basic

heterb lr@:&irﬁgsﬁaﬁn isd Belugeddn e fdreosf theiraihye®logically tolerated acid
stituted cycloal kyl radicals may be substituted in

addlt@any@wth mgam,g @lr S593Ni¢ aciisi &l %ame Asdydsechlgrides,
h M

phos?@?t@éxglﬂfe{té’é 'Pn?ﬁwl §M1f§%é§)l%9$éé§f5te‘% I %Eg%@’éaﬂé#%marates,
malaﬂsegwcohatmoabssm cble bertsbihmtadtfcdmd:ompmnidstofttm éarmula | by

one or m)reterfE for eE .once, tw ce or t(g ee
conventignal pERCasges: foF grapPIgy Vfce ining yifhcan acid in a;slkenter
dlspe{rééiﬁt‘iﬁlerl]ételstgi%n?g‘@%ﬁd;ﬁh&;%ﬁo@%@%ﬁaﬁ%ﬁ?@% RS SUHRISVF the formula |
may Mhodmxﬂmlrotana@eﬁ pheawécndm:ogroapsandﬂye beed tdrepiample @si alkali metal

i tuted

bs i .
salts reteraBlysodiim B rotaspih S35t foamimodligL soit, dareramele as
salts Wwith: é’mmo%iago?oﬁ a%'lcgaﬁﬂneszoﬂaﬁhmo addd, 6- or 3,4,5-

position. A correspondl ng statenment applies
anal ogousl y also to the N- containing heteroaromatic

e R BB Aol O g i o

radi cal , for exanple for 2-pyridyl, 3-pyridyl, 4
pyridyl, 2-thienyl, 3-thienyl, 1-naphthy|, 2-naphthy|,
2-quino|iny| 3-qui nolinyl, 4- quinolinyl,
- Z-qui nal. i .
The c‘%r@% hidls (fé]’fzthe ftgrrﬂl;’lrbq%agrynéy Prepf?éﬁp ;E}?I\)ranﬂélhﬁ )(/:Pfamlcal processes,
wher® Ry R27IRB, 4, R2 - R aadi X have 3he gameanearingas in compounds of the
4-pyridazinyl. 30 If a radical is di- or
formylailsupstituted, the substituents may be identical or
different. WO 2006/136304 PCT/ EP2006/ 005578 15 If the
compounds of the formula | conprise one or nore basic
The preparationrtabes placerfor example according to scheme 1 by N-alkylation of R6-

substituted 2-hydroxypyridines or 3-hydroxypyridazines of the formula Il with 2-bromo
ketones of the formula Il with subsequent reduction of the keto function to compounds
of the formula Va. The compounds of the formula Va are then reacted by standard
processes with compounds of the formula VI to give the corresponding compounds of
the formula la, where X1 has the meaning of an appropriate leaving group, for example

a halide such as chloride, bromide or iodide or else tosylate.
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basi ¢ heterocycles, the invention also includes the
correspondi ng physiologically, pharmaceutically or

wo eoobadd3egi cal | y acceptabl e salts, especially PEEEP2006/005578
pharmaceutically acceptable salts, but also the
trifluoroacetates. Thus, the onpounds of the formul a
| 5 which have one or nore bX¥i i .e. protonatable,
groups or conprise one or nore baS|c het er ocyclic

rings, can also be used in the formof their
physi ol ogical |y tolerated acpd _addition salts wi t hQH -
ionor gani ¢ or organic acidss/ﬂ\JFgmanple as

dro&%lorldes ph9sphakes; f at es, Reducing R1 R5
sulfoware acetates ta0es, I8l eag es, NEL N
fu gluconaﬁé tc. Salts can be |
obt%]ned fﬁonm onpounds Of od gula | by 10 g Z  Va
cinventi onal gdHocesses, for exanpl by conbining wth

an acid in a solvent or dispersant or else by anion
exchange from ot her salts R¥he conmpounds of the
bprmula | may al so be agprotonated on an acidic group
nd brzused f &BXtxanple hs glRRali netal salts,
bl y sodvum or Rora salts, or as anmoni um
R1 sal dor exanpteas 1saL S whth ammoni a or organic
anfn or am no acids. 1% Th& invention further
| aLks to processes fororeparing the conpounds of
R6the formula 1. The cd¥pounds of the formula | can be
prgpared by vari ous chen1calmprocesses 20 where R1,
R2, R3, R4, R5, R6 and X have the sane neani ng as in
Schenmnﬁounds of the formula |I. The preparation takes
pl ace for exanple according to schene 1 by
N-al kyl ati on of R6- substituted 2-hydroxypyridi nes or
A furt%ehE%;safxﬁdﬁ P&ﬂﬁs@% depictéeirf sgHeme 2ldnd wlstes 2o Im@aumnon of

etones of the formula Il with subsequent reducti
apprajfriately cosroungsafitbe fernwa i amaldedydeser ketpras of %e formula Vil

usinglf Sy AT BRSO REPHLAR 16 PRGBS, jton of e
formdl@ \Owite & dempetinic epthedionguloubtaugide aodompdend of the farmula b,
a, where X1 has the neanln%gof an appropriate | eaving

wheng)@u@ast akguemertionedmEAR®9Such as chl oride, bronide
or iodide or else tosylate. WO 2006/ 136304 OH
PCT/ EP2006/ 005578 18 100H R4 R2

(@)
\'/ Base R19\'<R5

)L + N 0
R1 R4 U
_
R6

3
<:4<_-%
o

Vil IX
_R3
QH R3X1 ?
R4 R R4 R
| |
RGLZ R6
Vv Ib

Scheme 2
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la Scheme 1 A further preparation process is depicted
in schene 2 and relates to t addition of 5

appropriately conpounds of the fornula I X on al dehydes
or ketones of the formula VIII using a suitable base
wi th subsequent reaction of the resulting al cohol

A furthenmietiood €dr preparifig theitampounds ofitheolepoutall isfdepicted in scheme 3

below, T RN USRS B ERERTIGNY. FB3TRA GUBSErecRapeudesof the
formdli% X\I/Qy%é&?cg}dmbb@n@éﬁth@%”n@a&ll RAth! base6athlysid 44 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.

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

of the formula II, 111, VI, Vla, VIII, 1X, 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 intermediates
takes place 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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2 RARRBXIRMRRS RRREVIRRLRENONO / R V
b 10 Schenme 2 WD 2006/ 136304 PCT/ EP2006/ 005578 17 A
wo obhaso4ret hod for preparing the conpounds of PCTEP2006/005578
formula | is depicted in schene 3 below This nethod
uses the ring opening of Rl d R2 substituted
epoxi des of the fornula Xl ﬁ) sui tabl e conpounds of
the formula XIl with base catalysis as key step and
affords, in contrast to the other nethods, the
The qmmmmcs mfrthelumﬁetrmoecoféberémnnmda Il ang tpeir ®haonacedtiaally acceptable
of the

salts pER s bqLERIPN i ielsro0W oy B VAd Y GRbicYiar on

huma?m%”’@@ %‘érrﬁﬁcéﬁ‘tﬁ:d‘lé’bﬁlih@ir bn, Whﬁf )ﬁu?éh Witls ohB&nother or in the form

abovenentioned meanings. C(HR2 HNOHRL NO + 30 Rl
of phatmaeuticalpreparg®ns.r Xl XIl Vo R3 OHO R2 R2 R3X1
RL RL )---(

The present invention 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 formula | 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 pharmaceutical
preparations normally comprise from 0.1 to 90 percent by weight of the compounds of
the formula | 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 example orally,
parenterally, intravenously, 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.



10

15

20

25

30

ONO R6 NR6 Vb IC 10 Schema 3 The starting
conpounds described in the synthetic nethods, such as
wo b@sadsppounds of the formula I'l, 111, VI, VIBCT/EPI0D6/005578
I X, XI and XI|I can be purchased or can be prepared by
or anal ogous to processes def ribed in the literature
and known to the skilled wolker. 15 The working up
and, if desired, the purification of the products
and/ or intermedi ates takes place by conventiona
The shilledoserken ishfansiliaxon tue basis of hisoexnestkapniedge with which

oGt S PR ST A B 558 v
gel foPi@FSTRGPpbLEcH! Daseec aiblete R igiehtsSanBGtheE A Bilbstafice carriers it
clai med. WO 2006/ 136304 PCT/ EP2006/ 005578 18 The

is possibipdanse for exaraplenantinxidantss dispersaptsnemulsifigrsd apkitgams,

masKiATRGS s SBhlalnBE S alls S04 6P Rch BRI PO buter
substAHB8$ 8r coloritar maceuticals on their own, in mxtures
Wi th one another or in the form of pharmaceuti cal

preparations. 5 The present invention also relates to
For atfﬁﬁn 98('8&!‘[]9& tﬁ% ddifge ' OnBtUhds %@%&E@'With the additives suitable for
pharmaceutrcally acceptable salts tor use in the
this pg_l’mwyéuan@gwwm?l, atdbﬁilizefsf bhmerbdgmmmmﬂdommd/erted by
i seases and to their use for producin dj canment
convangionghmetheds, e stiehledraseaitns sHeh ASiRRISIRe PSISH iBhlets, two-
lece by AREbOpL ARSI Moty ey Bl atriers wich

can benmsed aref guam arahicpmagnesia, nmadnasiurh &£arbenate ppotassiuns phosphate,
acce []abl e salts

lactogsn SIS 1 LaTTy S3eEaBIaBPE SBIH ErePdAIoa s g place botn as
dry afd 88Své'graRuleSNBLRABIEQS Syt darriers or as solvents are, for example,
vegetable or animal oils such as sunflower oil or fish liver 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 polyethylene glycols and polypropylene glycols.

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 formula | and/or their pharmaceutically acceptable salts may
also be lyophilized and the resulting lyophilizates be used, for example, for producing
products for injection or infusion. Examples of suitable solvents are: water,
physiological saline or alcohols, for example ethanol, propanol, glycerol, as well as
sugar solutions such as glucose or mannitol solutions, or else mixtures of the various

solvents 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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ot her pharmacol ogi cal active ingredients or
phar maceuti cal s. The pharnaceutical 15 preparations
woeroaabdsygs conprise fromO0.1 to 90 percent by wedTRP2006/005578
the conpounds of the formula I and/or their
phar maceutical |y acceptablediflts. The pharmaceuti ca
preparati ons can be produce n a manner known per se.
For this purpose, the conmpounds of the formula I
and/or their pharmaceutically acceptable salts are
acceptahlee sbvént,ogectheas i t partinelanrethenel oblwatesr or i aunixture of such

oo, RSN b 2RSS AR, Mermacstc
excipitfitd S8ch 2Gr SHfRtarts, ERfusiflerslariblabilersiamd argropeliirtiyas. Such

can then be used as pharnmaceutical in human nedicine
a preparationceamprisesrthsi active ingrediaateotmally i9 aueppreribatan ekabout 0.1

to 10 AFRRHAC pLabog e B en A MBI o cover e

adm ni stered for exanple orally, parenterally,
i ntravenously, rectall per cut aneousl y, topicall

The degaprisitiae Aehve ingaedinet torbe pdmiateseri ok Pt HiehpfamaceUtically

sccaffEHF ek depUtb o 5aT ot 418 Sl b Scapted o he

circurastanees &f thed indivdd dalroaseaad usizl forcareoptimabeffecte@hus ibnaturally
or toget her with pharmgceuti cal excihgi ents, in

depepgs pn e fleayspey Phadeinisiralignand gn; B9teNfyeand duration of action
L ! ! : e

of T BENELE oL PERHRSBL) 9 RS SBpRFAKK but o on h

and seherityeafdhe idisddse tadeeiveatelde asdlonsthg @endar,| age, weight and individual

reSPORBA A8 BUIARaT P & BB RIS o Wiy et acute or
propH;Ayk‘ﬁa({t@[ﬁ liar on the basis of his expert know edge with

ich excipients are suitable for the desired
phar maceuti cal fornul ati on. Besides solvents, gel

The dpKEB R ar A APROLRE BT Yo 1S bR bRy pogertabl
salts fotra gt IvReighingQbolRTEkg idirpeTainat feast MO figtkgsto 100 mg/kg
antifoanms, 5 masking flavors, preservatives,
of body,weighti praferably@ A Imelkg taddtl ke yendygherdesages may also be
f . . .
neceblt) Vo HB BAAEES i SR8 o gl [Pt i
to 808 wig pbi day atay bdrnecessgrysespevially arsi.warsel, ésrdnstance for an infarct

patieridndanIanNe Fiergts Thadpsmey beanghedom &t Painsis dese or be
dividétFint& 8! FlriityS fH Sinb B! t60S thrk¥@r 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 example 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 partners advantageous for
cardiovascular disorders are other antiarrhythmics, i.e. class I, class Il or class il



pi ece capsul es, aqueous, alcoholic or oily solutions.
Exanpl es of inert carriers which can be used are gum
w@e@bilgg304magnesi a, nmagnesi um car bonat e, pot asSPUITEP2006/005578

phosphate, |actose, glucose or starch, especially

corn starch. Preparation can {ake pl ace both as dry

and as wet granul es. Sui t abl @' as oily carriers or as

solvents are, for exanple, 15 vegetable or animal oils

such as sunflower oil or fish liver oil. Suitable -
antiae'byl‘hﬁﬂcs sush asadereexample, Hfcahtannet bloskets, fersexanaplerdsfetilide, or

wat er, et hanol or sugar sol utions or

add'tﬁﬂﬁﬂwS!éQStﬁﬁ@%W'CfB@&vﬁPé%O PfWﬁ%rSUé’chspf‘@ﬁt'@h'b&P%(for

for.ns

exa ?r ggélg%éhg:gﬁ Ryﬁ,tré%\;;blglgrear@ %agfs@ a@gs%ﬁéfs W‘J channel activators,
and a‘f;‘a}% U R 6&taSrecePidr HIdEKErS But @llsd thﬁd@i?o%ﬁwetlc and adrenergic

mnistration, the active conpounds are converted if

compRinds e8It/ RxBHRAGE IHHGItars UedIciled chaisel Rintamstists,
such as solubilizers, enul sifiers or further

phosphedigsterass inhihitors andotherssibsiangesnnita Rasitenatrepic effect, such

as, fogﬁg?ﬁﬁﬂ%o#‘ﬁ?%ﬁ é/lyacc%%$ c[)PHé@rggF?r\ﬂfgméJlﬁ comblnatlons with beta

blockbvs)@hll'{rlo‘h@dnéhldlothersra‘etdftpamm:dlarapterbstz at es be used,
for exanple, for producing 25 products for injection

or infusion. Exanples of suitable solvents are: water,
|oI cal saline or alcohols, for exanple ethanol,
LBtogﬁgﬁ Wfrycerol as well as sugar sol utions such
tert- B@g, gl ucose qfer['@fgrbl}tghthﬁghutl ons, or else mxtures of
the various solvents nentioned. 30 Suitable as
DMF phar naceut i Qimethylfenmamide f or admini stration in the

orm of aer @sol r ys are, for exanple,
DMS ol uti ons, 3’?@%‘!@?8? emul si ons of the active

TMEDAgr edi ent  of N, N'ﬂﬂ -Tetraniethyletbylenediamipear naceut i cal |y
accept abl e salts'in a pharmaceutically WO 2006/ 136304
PCT/ EP2006/ 005578 20 acceptabl e sol vent, such as in
The cg)glﬁ Lﬁ'tHsach_ltﬁél?@’?ﬁ%ﬁatl el Pr';aef%?@bgvé}'pgg p?zf;ce?é%g The
preparat‘l?ﬁ n&fth@dﬁ%e@ltmp::@afetﬂnegkam?ﬁ weedéscrmedfbedmnl where R1,
surfactants, epulsifiers and stabilizers, and
R2, Rih biRbaR6 AR navierthe 35 Faali1hAs SbRpmPoUads A the formula I
active ingredient normally in a concentration of about
0.1 5to 10, in particular of about 0.3 to 3 percent
Methbg Avei ght. The dosage of the active ingredient to be
adm ni stered or of the pharmaceutically acceptable
salts thereof depends on the individual case and
shoul d be adapted to the



circunst ances of the individual case as usual for an
optimal effect. Thus, it naturally 10 depends on the

w0 e@guasey of adm nistration and on the pot encRCHEP2006/005578
duration of action of the particular conmpounds
enpl oyed for therapy or prophylaxis, but also on the
type and severity of the disease to be treated, and
on the gender, age, weight and individual response of
the human or animal to be treated, and on whet her

therapy is acute or prophyladi 15 The daily do
®f a compound of the formul a I and/,;@r its R2
har nmaceut i caN y_a&cept ablg Eor %edﬁ g entg4 R5
R1 Rfng ab Iut 5 kg is normall ab dea%qe 0. 001 T/ kg\J o
to

body WeT ght , ref rably 0.01 ny/ kg% to
20By/ kg. 6Even hi gher dosagﬁg | so be neces a =

for acute episodes of the di'Sease, for exanple in an
illnt ensi ve car8lunit. Up 20 to 8@% per day may be V@
necessary, especially on i.v. use, for i nstance for an
infarct patient in an in}easive care unit. The dose
py be in the formof a @ingle dose or be divided
a) ihnto aoplurality, for exanpl R2wo, three or four,
e _doses. Hasentera i stration by |nJect|on

R1 or E Fﬁ§|on——#ee—e*anﬁle aNponblnuous i ntravenous
i gf'u n, nmaygg,so be a geous, especially in the
t ba nt of aeg e cases ardi ac 25 arrhythm as,

Ref or exanple in‘an |nteﬁ%|ve care unit. The conpounds
of vhe fornula | and/or thd@r pharnaceutically
acceptable salts can also be conbined with other
phar maceuti caj,active |ngrg hgnts to achieve an ,/R3

b) 8gvantageOUMe Re;mgeuth)ef ect. Thus, advantag

onbi gat i ons vv|5|'t'h subst ahces 30 acting on the R2
fovascul ar gystem ag ssible in the treg ni~ak

R1“cardirBbascular di,soriders. Lﬁ%able—exaﬂ‘pl es of sueh O
cQ ion partners advartagédus f X car di ovai?;tl/g/r
dilsorfders are other antidfrhythnmics,Vir.e. cla %

R6 Il or class |11 6/ 136304 PCT/ EP20 /OOI 578
21 ygtiarrhythm cs, such a¥ll for exanple, |Kr channel

bl ockers, for exanple dofetilide, or additionally

subst ances whi ch reduce bl ood pressure, such as ACE

i.nhibito exa eenala ril,
1 equivilph o1 broldkesota o iR was infR A mied in a mortar with
1.5 t@?bh\ﬁﬁfaf&rﬁs of 8A @@EQB&Itu%‘&CbJH%MEW&h@ror@ R¢deX§pyridazine of
but "al so synpat hom netic and adrener gi
the formula Il, and the mixture was subsequently brought to a temperature of
100-120°C. After 2-6 hours, the mixture was dissolved in an organic solvent such as

ethyl acetate or CHoClo and purified by chromatographic methods. The resulting
compound of the formula IV was reduced, normally with excess NaBH4 in methanol, to
compounds of the formula Va, resulting in two diastereomers. It was usually possible at
this stage to separate the isomers easily by conventional chromatographic methods,
for example by separation on silica gel using heptane/ethyl acetate mixtures as eluent,

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

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

compounds of the formula la as follows:
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5 conmpounds, and Na+/ H+ exchange i nhibitors, cal cium
channel antagoni sts, phosphodi esterase inhibitors and
wo@tden3subst ances with a positive inotropic ef PEDEP2006/005578

such as, for exanple, digitalis glycosides, or
diuretics. In particular, cggginations with beta
bl ockers or | Kr channel blo rs are of particular
interest. 10 List of abbreviations: tert-BuLi Tertiary
butyllithium DM D nethylformam de DMSO D net hyl
a) Thedempm[misTGfEMmeuIaI'Va\M/eTIQﬂtSaQ’B'BHyh @ dipolan @gretia salvent such

o o SRR s A bR B BEAS B . or
exan%@ﬁﬁivﬁiér@& h@@%r%ﬁ%ré%édbgfb pRlOBquivbrRnts Bla compound of

R6 and X have the sane neaning as_ in
the farowimh asclmast fos euamm,azmcloprggylmfmd@rwmmr 4-CN-fluoro-

e8It 1 e R SNRE B o e R e
bromlﬂb o |05¥§1e+|nQ§a|$|cﬁIa|r fluloRAe I8P bromind, werd adaed/at ’R8om) tefhperature.
RL R5 Base RL R5 N O N O R3X1
The mlxture was stlrred at room temperature for 1-10 hours until conversion was
complete, and further equivalents of the compound of the formula VI were added
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 to a silylation,
for example by reaction with 1.1 equivalents of each of trimethylsilyl chloride and
pyridine in methylene chloride, and then to react the arylating agent of the formula Via,
where X1 is defined for example as halogen such as fluorine, chlorine, bromine or
iodine, in the presence of a reagent which eliminates silyl groups, such as, for
example, tetrabutylammonium fluoride, 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 Id (variant Ab). Workup of the products took place in

analogy to variant Aa.
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R6X,,/ VI R6X Val la M /Si(Me)3 OR3 b) OH M,,\
Mp) KRS R) f~RR O RSRILRS RBRL)---[ R
WOQMN6MBG30N R3XL X NO O~/ Via R/ R6 / ROGPATEPMA6/005578

Vi | 1 equivalent of a bronoketone of the fornula 11

was intimately mxed in a rméfiar with 1.5to 2

equi val ents of an R6-substittited 2-hydroxypyridine or

3- hydroxypyri dazine of 5 the formula Il, and the

m xture was subsequently brought to a tenperature of
Methdad®:120C. After 2-6 hours, the mixture was dissol ved

in an organi ¢ solvent such as ethyl acgtate or CH2Cl 2

and purifiggl by Egromat ogr aphi ¢ net hods. TheRFesuIti ng

gonpound of “rhe”Tornul a 1V was r educB ly with
/[fécess.l.l\laBl-M N0 DBt haipa: teft. BlEPMPOURIS  of t I fornul a
resul ti I two di-astereoners. |t [y
R1 pogéi ble at 10 #his stage to separate thg ispners
easi |y byR&conventional chronatographi gg ds, for
Vﬁf(an'pl e by separ ation on silica gel using
ept ane/ et hyl "acetate m xtures as el uent, whereas
this was often possible only wggh difficulty at later
sta The internedi ates ofO/( e formul a Va obtai ned
int could be al kyl ated t gt he 15 conpounds of
@a la as, foll om§4yzﬁ@6/ 136304
a) 0055782593 a) Rife compdunds of the formul a
Va werd<di®sol vejaxa a di pol N Btic sol vent such
as, flpr dxanple, RSO or DMl and 1-20 nole
ey ts of a base suclrgas ~F0r
v Ib
. R3
M Si(Me e
Me e\ /Me O/ ( )3 o
OH \Si R2
b R2 | R4 R2 R4
) R4 & 2 TBAF R1 R5
N.__O g N -0 R3X1 |N ©
| U Via =
Va Vil le

7.5 equivalents of a compound of the formula VIlI plus 5 equivalents of a compound of
the formula IX and 5.5 equivalents of N,N,N’,N'-tetramethylethylenediamine were
dissolved in 10 ml of absolute THF and cooled to -70°C, and 5.6 equivalents of tert-
butyllithium were added. After the usual workup, for example by adding a saturated
solution of ammonium chloride and extracting with ethyl acetate, the mixture of the
diastereoisomeric compound of the formula V could be purified by chromatographic
methods and, in some cases, also be separated into its individual components.

The intermediates of the formula V obtained in this way were converted into the
compounds of the formula Ib 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. 3-5 mole equivalents of a

compound of the formula VI such as, for example, cyclopropylmethyl bromide or 4-CN-
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exanpl e, powdered NaOH or NaH were added. 3-5 nole
equi val ents of a conpound of the fornmula VI such as,
wo enveas@npl e, cycl opropyl net hyl brom de or 4- QET/EPING005578

5 benzene, where X1 is defined for exanple as hal ogen

such as fluorine, chlorine, romne or iodine, in

particular fluorine or brom#é, were added at room

tenperature. The mxture was stirred at room

tenperature for 1-10 hours until conversion was

ﬂuorodmmpbae,ewhaijﬂ 13 dbﬁmedetpn exaineple asdfalogen socipasfidotne, chlorine,

e f.ormul a ere a rop vari.ant

brom;&lg) or |pg|[newg} Ralnglcu[qqélupgggtqr 0'??1"38 egsa}g{ppgp temperature.
The rﬁiﬁtﬂ%%é@tl%& Bt Y&8rR temperatufe 1079 - €Y ABUrd il doRQersion was

products do not separate out as crystals, extracted
complétehand fytheraguivaleaiscfihe compoundafdhe formuga i\ wersyadded

e R 2 Bl B, Pof B ioh R PAL

with vaaréaahagﬁrpt%é dvenst ttaré prédudto apaistdephrdtbout ak B Aal¥aextracted
firstly toasthIatlon for exanple by reaction with

with ethyl @ﬁliatﬁaaf&wp@ﬂ d where appraprigta Ry cBramatograpiy. de and

o 204 B, 0. R0 60 B . O B 48 s

poss@@fad\%ﬂ\tégéowt@'ﬁﬂt@e@tShé@bﬂMnﬂwfhhe%mhMGNanﬁr,stly to a silylation,
chl orine, bromne or iodine, in the _presence

for ena@a@@rhy reacten withn A aasdvalentsiof gagh of tﬂ@ewsa@' C*F'eflde and
oS v ARG SRS LAt Sy bt P formui Vi

wherg Xdcie siefined jar éxampler 4y halkbgentsagh @sflfarineh abbnhabbtcenme or
ocing Jo SRS Bl O e irrd%rﬁrvggryn?%tocarr?eaa@ntAng"év@"mmates

silyl %g@%]s%@ﬁ%b E@éﬁ%&%&&%ﬁ@a@&%ﬁ%m@ w%'suﬁgble solvent

such B8 DMdF, at temperatures of 20-120°C. This process is partlcularly advantageous
for base-labile compounds of the formula le (variant Bb). Workup of the products took

place in analogy to variant Ba.



VIIl IXV RBROHO R R4 R a) RL R Baste RL R5 O
R3X1 OR6 R6 N VIb M /Si(M)3 OR3 OH M-\ M O
W®R00R436304+~ R2 ) f~ R2 TBAF RL R5 b) :-R5 4 R2I/€r20p61005578

RLRS 1 NOOR3XL I:XO R6 I I Via R RE VII |le Va
7.5 equival ents of a conpou of the formula VIII1 plus
5 equi val ents of a conpound 5 the formula | X and

5.5 equival ents of

N, NN N,N -tetramet hyl et hyl enedi am ne were di ssol ved
VarianhC10 m of absolute THE and cooled to -70C, and 5.6

equi val ents of tert- butyllithiumwere addgd. After

the usual workup, for exanple by adding a §aturgt ed

sol uti di,_gf amoni um chNgriate and extracti th
et hyl tey the mxturg of the _djasRéreoi orTBri c
conpoﬁ d ofl the for could be purified

chromatggr&ﬁhl ¢ 10 nmethods and, in some cas
separateldl into its indiXll dual conponentsR6™ T
internmedi ates of the fornmula V obtained in this way
were converted into the conp88nds of the formula | b
as, fohl ows: a) 1 equival entQof a conmpound of the

8} myl a \ravas di ssol ved in di /3l ar aprotic sol vent
suc for exanpase, DVRO-0T : and 1-20 nol e
efili val¥ nt g of abase™

R6
Vb
R3
Me _ Si(Me) s
b) on Me\\ i S R
R2
)\( )\( TBAF Ri )\(
R1 N___O
| oy -
Re™ 7 Re
Vb Vilb If

1 equivalent of an R1- and R2-substituted cis-stilbene oxide of the formula XI was
dissolved in dimethylformamide and stirred with a 20-50% excess of a compound of
the formula Xll and with a strong base such as, for example, sodium hydride at
80-100°C for several hours. The resulting alcohols of the formula Vb were usually
sterically uniform and, as a consequence of the known geometry 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 Ic as follows:

a) 1 equivalent of a compound of the formula 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 VI such as, for example, cyclopropylmethyl bromide or 4-CN-

fluorobenzene, where X1 is defined for example as halogen such as fluorine, chlorine,
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15 such as, for exanple, powdered NaOH or NaH were
added. 3-5 nole equivalents of a conmpound of the
wo coonasao0d/l such as, for exanple, cycl opropyl nethgP2006/005578

brom de or 4-CN WD 2006/ 136304 PCT/ EP2006/ 005578 25

fl uorobenzene, where X1 is defined for exanple as

hal ogen such as fluorine, chf'orine, bromne or

iodine, in particular fluorine or brom ne, were added

at roomtenperature. The m xture was stirred at room
brominengrdodine; in panticalat lubcoe or bremine; svererasided ataeom temperature.

The fiBite St pen ehial® terearaitierior -0 bl AT RBHVERRip pes
compli’été aﬁ@ furYHErkéqQJ-lvéI@ﬁtsrcﬁ‘Qﬁé b@mﬁBuhHLtfohé\@@rmlﬂé alllwere added
water and, in the event that the

Whe@ ﬂaamr@t@l 6vaﬂant§eqaaFat WOBKHP, é@e ceaation| pixturiwag vsgplly diluted

it e 557 e BUSALAE S 8o REE B s, et

with éth§l dcetatel andvpuiiifiecBWharey hppropgiatbythrorhategsaphyossi bl y
advant ageous to subject the conpound of the fornula Va

b) In ther caseWhereathei campeynsh of thegformilaX bisnrnsamatingRqgminit was
possiméh\}an}agé]déls\é@“ﬁ](}ﬁ%cet%% eBRIhRhdtdf t@ﬁ?&%tﬁé '\)’Q firstly to a silylation,

orlde yl ene [ or

for eﬁnplé&i};(ﬁlretab&%m?mhatd 1 ;eg]uwmtsl@‘f ebh r?‘fd:rrlrl'natl"fylslmyti(;hIonde and
ere is defin or exanp e al ogen suc
PyTIGiNB b molBYleDRIGHGTIS: ABOJARR 40 B7act B AASTFG agaRt PEe dormula Via,

wher%c’iﬁ'd@ﬁn% ¢ é’&@rﬂ@le aé[ Halbgﬁn %%ﬁ%&cfﬁxd?fneacﬁ%ﬁ%nbromme or
e 'yl gr

el'I m nat és ups, such for exanpl e,
iodine,dn ipaisticutaraftorarimeuon Hriootine die, the rprasmnetef[a Eeagarwmcmehmmates |

silyl g?éjgé]%?stﬂcgw s;alfq?r;et en&er%&rgf@ Ig%@%grﬂééofﬁfogdjqi 31 B's056R solvent
such %@angﬁte% draturk® b’FQba1 22 %‘id prjceBY)s pé(\%lﬂa?lyfﬁd\}%ntageous

he products took place in analogy to variant Ba
for bas@elabue 66 mporqls ebtoe fyronds g vadant Gh). Werkug: of tke rpoducts took

placel\llﬁ a%é'logy fo varlaana. R2 R6

The starting compounds described in the synthetic methods, such as the compounds
of the formula Ii, Ill, VI, Via, VIII, IX, XI and XII 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 extraction, chromatography or
crystallization and conventional dryings.

Examples for the use of the general synthetic methods:

Example 1: 1R’, 2R’-1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-1H-pyridin-2-one
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Xl XIl R Vb 7R3 a) OHR2 J--( R2 0 Base Rl Rl
)---( NONO R3X1 R R6 Vb lc M /Si(M)3 a'll R3
whrooobdskys ,\ Me OR2 R2 ) ( Cl )--( TBAF RACRLP2006A05578

R2
NO NONOR3IXL R6 R6 aRe Vo VIIbif 1
equi val ent of an Rl- and R2-substituted cis-stil bene
oxi de of the formula Xl was di ssol ved in
di met hyl f ormam de and stirred with a 20-50% excess of
a conmpound of the formula Xi'| and mﬁth a strong base
such as, for npl e diun1hy a 80 100C for
several hours. \he 2§%§Z:|ng al c hols/of he fornula
Vb were usually [1y unifo n1a d,
consequence of th’ k mn(geonetry o QOXIde ring
openi ng under A8 S X
arr angenent
substituent s.\IH
obtained in this way were converted into the
conpounds of the fornmula Ic as folloms a) 1

a) Ragzg&i%%{;g Elp%eagalﬁggq ﬁ{j n&g&é E‘ﬁmfo was 8ISSO|VV\% in absolute DMF,
and 18.36 mg of a suspension of sodium hydride (90% in oil) and 72.75 mg of

2-hydroxypyridine were added, and the mixture was stirred 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 mi of
DMSO, and 51 mg of powdered NaOH and 58.44 mg of cyclopropylmethyl 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-diphenylethyl)-1H-pyridin-2-one were obtained.

Example 2: 1R’, 25’-1-[2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-(4-methoxy-
phenyl)ethyl]-1H-pyridin-2- one
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sol vent such as, for exanple, DMSO or DMF, and 1-20

nol e equi val ents of a base 15 such as, for exanple,
w@owdasads NaOH or NaH were added. 3-5 npl e equPBERIW&005578

of a conpound of the fornula VI such as, for exanple,

cycl opropyl met hyl brom de or_4- CN\- fluorobenzene

where X1 is defined for exan%?e as hal ogen such as

fluorine, chlorine, WO 2006/ 136304 PCT/ EP2006/ 005578

27 bromne or iodine, in particular fluorine or

brom ne, were a@ided at roomtenperatyre. The m xture
was stirred at ofafure for [
conver si on was ahd further/ equ vaI ér

t he conpound of, VI were added:
appropri &% (va or HAer kup
m xture was A ed 5 Wi td

event that the produc ® not separate out
crystals, extracted e
where appropriate by chrematography. b) In the
where the conpound of the formula VI is an arylating

=) 1. GEERLS gl 1-PRRRBhUn B L 8RR, b0 Y FBlo

p- meﬂtdxybéﬁmbehtbd/e aadtﬂ;ﬂifﬁmgm(ﬁ 5 mMmbl)efN,NaN'eNt-s of each

i et hyl s chl or.i de yridi
tetrarnetf}yiﬁtavﬂ@neﬂnam'naaversrmS%qﬂM mo11 0 ellof tetrahy 9fua@n Agd cooled in

an a&@&%/fjg |cE|"tﬁatIf| % B0, §olutl§ﬁ%"f ?er?%utyghﬁi‘é‘lfﬁ ned & i rin n- heptane

al ogen suc uori ne, ori'ne, bro
(3.8 ral, 5 5 atthal wasnagided dmpwase bventheneurse of Bmmmutem Tﬂ"lleemlxture

vas BTELE S B A L e P s
with é‘séfﬂl‘r&l@@é?nﬁanYLﬁﬂtchlo?lb%hsélﬁt@Vﬁftéﬂthé IBAI RbHUDS 1198 reaction

20C. This process is particul arly advantageous 15
mlxtuﬂ'e wmomgrepbedrmmm@ oel (ﬁﬁeg)fthhmﬂwntane(/eﬁwi aoetate. 294 mg

of the eterriniatafind astiePRRIc o Slimner bBEE cbBaff, T °

synt heti ¢ nmethods, such t he conpounds of the

formula I'l, 111, 1, I'X, Xl and I e
purchased or can b¢ pr 20 by or anald%
processes [

skilled

purific@

t akes pl ace by conve?
extraction, chromat
conventi onal dryi ngs.

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 ml
of DMSO and stirred with 200 mg of powdered NaOH and 200 mg of bromomethyl-
cyclopropane at room temperature for 20 minutes. The usual aqueous workup and
chromatography on silica gel with n-heptane/ethyl acetate 2:1 resulted in 51 mg of the
desired final product 1R’,2S’-1-[2-cyclopropylmethoxy-1-(4-fluorophenyl)-2-(4-methoxy-
phenyl)ethyl]-1H-pyridin-2-one.

Example 3: 1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1H-pyridin-2-one
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Exanpl es for the use of the general synthetic nethods:
Exanple 1. 1R,

WQ@Ro06A3q324 Cycl opr opyl net hoxy- 1, 2- di phenyl et hyl pe1/EPIY6/005578
di n-2-one 30 WD 2006/ 136304 PCT/ EP2006/ 005578 28 o N
o No a) Racemc cis-stil beng.oxide (100 ng, 0.51
mmol ) was di ssolved in absoldte DM, and 18.36 ng of
a suspensi on of sodium hydride (90%in oil) and 72.75
ng of 5 2-hydroxypyridine were added, and the m xture
was stirred at 80C under ar for 4 hours. The
m xture was worked up with ter/ethyl acetate and
chromat ographed on silica gel wth_ethyl
acet at e/ n- heptane 1:1. o F
1- (2- Hydroxy-1, 2-di phemydet hyl ) - yridin- 2-one was
obtained first, 42 ny ; sterigally uniform

conmpound whi ch, on the t known steric
course of epoxide ring der basic

condi tions, was 10 assi gne Prans arrangenent of
t he hydroxy group and the di ne ring,

corresponding to a relative 1 R, 2R configuration of

a) 1 .Zn_ggfl%r&nhcﬂﬁéf ZbréiRo A\t My tRandhe aRd M1 0(Rgk 6164 mmol) of

L of the conpound obtained in stage a) were _
5-fluatb<Xsbydreaypyridinenwese intionaiely gredinglinregmeftapantkiheomidiang was

d 58.44 | | met hyl.. i.de 15 (0. 433 :
subs§faryti et e ¢a6GTER RBYS et el Syl mbRp b iotved in
ethyl beétate hOU6Ifng fd3RItBH X tHee5-N@fo-dL(2ub s 1 )E—@i?héﬁyléthyl)ﬁﬂH-pyridin-Z-

the precipitated crystals were filtered off wth "
one iR gerstallineferm, 101 ar(78%) whichhwas immeadiatelygdigselved in 15 ml of

et SRR S8 T Bido 8l A RPSPLIAITAAEN G, ing miure

was |ER RY rostntempensture far ond houreshd enkdirited with:wdteR The resulting
2S' -1-[ 2- Cycl opropyl net hoxy- 1-_{,4- fl uorophenyl)-2-(4-ne

masst gfsrystalshuag filteresy off Wﬂhﬁl@/@nd he prodict copabEle1 36304

diast&rebiSoEH IR Bhe 480R0R ih thdRitlo & dBSatd:5%aRd was not

fractionated further.
F
OH
[y NAT )
L) °

b) 250 mg of the mixture of diastereoisomeric alcohols obtained in stage a) were
dissolved in 2.5 ml of DMSO and stirred with 242 mg of powdered NaOH and 273 mg
of bromomethylcyclopropane 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-cyclopropylmethoxy-1,2-diphenylethyl)-5-fluoro-1H-
pyridin-2-one was obtained in a yield of 90 mg (31%).

Example 4: 2-[2-(4-Chlorophenyl)-2-cyclopropylmethoxy-1-phenylethyl]-2H-pyridazin-3-

one
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FF a 1.015 g (5 nol) of

1- (4-fluorobenzyl)-1H pyridin-2-one plus 1.016 g of
w2006t b3sy benzal dehyde and 0.638 g (5.5 nmmol) PET/EP2006/005578

N, N N,N - tetranethyl et hyl enedi ami ne were di ssol ved

in 10 m of tetrahydrofuran Pd cooled in 5 an

acetone/dry ice bath to -60C"'A sol ution of

tert-butyllithium 1.7 nolar in n-heptane (3.8 nl,

5.5 mvol ) was added dropmﬁse over the course of 30

m nutes. The m xture wed to reach room
tenperature over the course of one hour and was
acidified with a saturated mmnl | oride
solution. After the usual worlup, "t he eact| on

m xture was chrorratogr on si INca (50 g) with
n- hept ane/ et hyl acet at ¢ g0 o the
faster-mgrating dj s someri\c ci®@ al cohol were
obtai ned: OH QN N PBF" and 4% ngof al:1l

m xture of the cis/trans al coho 198 nmg of the
cis alcohol obtained in stage a)<swefe subsequently
dissolved in 2 mM of DVMSO and stirred with 200 ng of

a) 1gR@\&EﬁﬁﬁblM@mmomwlmépmmmbnyletﬁﬁone were melted

cIo ane at roomtenperature for 20 nut es

togethinuith 850.6dd BNl OLRTAAA B AL Cofor A i The Bk residue

was %églv%% Efré@@ﬁ/?gﬁafyé g}%?ﬁeﬁo&ra]ph'éﬁsdf{ 569 ofsilch gBl. 80 mg of
crearh Féoac?réd c1=y§t§|'s‘Wétle°<5’6t9Pﬁéd”?t[bﬁ{wctﬂo%héhyl‘}‘fzomﬂ%(Hen&ldthyl]-ZH-
hoxy- phenyl)ethyl]-1 Hpyridin one anpl e
pyrldazln 3 one.
1- (2- Cycl opropyl net hoxy- 1, 2- di phenyl et hyl )-5-fluoro-1
H pyri di n- 2- one WO 2006/ 136304 PCT/ EP2006/ 005578 30 F

b) Th@ lﬁlerﬁ%di'atg obtdided th 5%Rje)a)dlas dissolved in 0.5 ml of methanol and
brono- 1, 2-di phenyl et hanone and 740 ng (6.54 mol ) of

treat@:l with sogium ippeohdyider (58i me) asrlehour: .Thﬁtt@uﬁl \gpf}mmrqsmtad ina

mixtf e B3terpBoMeHRAGoNS: |51 Gy s was

di ssolved in
oH N |\

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

Example 5: 1R’, 2R’-5-Fluoro-1-(2-p-cyanophenoxy-1,2-di-p-fluorophenylethyl)-1H-
pyridin-2-one
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5 ethyl acetate. Cooling resulted in the
5-fl uoro-1-(2-o0xo0-1, 2-di phenyl ethyl)-1 H pyridin-2-
w@nmoi1ss3es ystal line form 1.01 g (75%, which PEEEP2006/005578
i medi ately dissolved in 15 m of nethanol. After
addi tion of 340 ng (9.03 nmol) of sodi um borohydri de,
the mxture was left at ro tenperature for one hour
and then diluted with water. The resulting mass of
crystals was filtered off with suction. The product
contai ns N@® 10 di astereoi sonmeri N@yri d-2-one al cohol s
in the ratio racti onat ed
further. F Xt ure of
di ast er eoi soRg [ ot age a) were
[ v th 242 of

br onoret hy 3
hour s ot " 2 ol | oye&N by
chrorrarogr [ wi t h\=hept ane/ et
acetate 1:1. ' ' pr oduct

1- (2-cycl opr opy xPl 2-di phenyl et 5- fPuor o- 1
H pyridin-2-ong § obtained in a yieNd 90 ny (31

% . 20 Exanple 4,
2-[2- (4- Chl or oplgenyl ) - 2- cycl opr opyl net
yl]-2H pyridazi n-3- one WD 2006/ 136304

a) 345’(53'@ EPARA6I) OF adidsterdoisSdméric GhixQiréof $§ﬂl(o30~2lz(2ﬂﬁjbdlrbx9-f1 2-di-p-
br ono- 1- ( 4- chl orophenybzag]chhen yl et hanone we

wer e
ﬂuorqpéqeny@thylb HepwidiRmroneo bygeﬁﬁ[ﬁlyn@hod A from 2-bromo-1,2-

bls(4%gh%?r§dn&pét %n@t Orfczgﬁyé% Z%T@rohfbglrﬁir‘?ec\r%ggﬁjz dsq) din 3.5 ml of

methdent cB\Ldrldba agel79 81 ofpyoidirie ¢ emnn;ahoneo mgxs;nammol) of
were obta

trlmet;fty[szlyl(ehleﬂqi%wﬂ@ﬁyresi Aftgxheimphigiahad alpep.atigoom temperature for
5 hout¥ fit &< blit, WifhdBit 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

fpoxy- 1- phenyl et h

diastereoisomeric mixture of the silyl alcohols, and 220 mg of the pure
diastereoisomeric silyl alcohol with the following stereochemistry, i.e. a relative

configuration of 1R’, 2R’ 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 ml 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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b) The internedi ate obtained in stage a) was dissol ved
in 0.5 mM of nmethanol and treated with sodi um
whoroehsaindi de (50 ng) for 1 hour. The usual worRCPEP2006/005578

resulted in a 10 m xture of the diastereoisoneric
al cohols: OHN N d Oc) Egg i nt er medi ate obt ai ned
in stage b) was reacted wt r ononet hyl cycl opr opane
under the conditions described in exanple 3 to give
the desired final product. Chromatography on 10

Heptane/ethayl ged;ta%e?é eluted Q0 mgafsﬁa/q)oﬁheaiesmd ﬂr@épmdg 1R’, 2R’-5-

fluor, T3 p(&mpmaﬁmy%d' $- f&g%?%?%@ﬁhx@t%wﬂi'"p%gﬂﬁ eth
yl ] 2H pyri dazi n- 3-one. Exanple 5:
2R -5-Fluoro-1 _ L
Example 6p1 d2Gyaiorrepeyy-1,2-bis-(4.flgorephepylisthyk-oriugro11 Hspyridin-2-one
pyri di n-2-one WD 2006/ 136304 PCT/ EP2006/ 005578 32 NC
NC FF OOFFN OO F ) 3 ng (1 mol) of a
di astereoi soneric m xture o
6- f | uor o- 1- ( 2- hydr oxy- 1, 2-di -@- f{{f uofophenyl et hyl )-1
H-pyridin 2-one obtai neg thod A from
et hanone and
iss® ved in 3.5 m of
pyridine (1 nmol)

5 net hyl ene chl ori de, 1
and 120 ng (1.1 nmol) of trimet\kyl silyl chloride were
added. After the m xture had stoo§l at room tenperature
for 5 hours it was put, w thout Wworkup and under
argon, onto a 50 g silica gel colum and

a) 102hn@|6&6crgmd;)r@‘oa diasterenisomarisrmixierst of fefleeney! -(Adwdepy-1.2-di-p-

roorhbrly oA 78 B B4 85I HGRER'A fom 2 promo- 2

bis- (4&%@;@2@%2&?@?&56@& laﬂdSS-ﬂwérload_’-hybmxywmdnnéW@erbailbsm”etg|n 1.5ml
of THF, and 0.5 ml of buityl vinyl ether was added. The following are added in the
stated sequence: 20 mg of 3,7-diphenyl-o-phenanthroline (0.06 mmol), 20 mg of
palladium bistrifluoroacetate (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 ratio 2:1.

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

obtained.

b) 42 mg of the intermediate obtained in stage a) were dissolved in 2 ml absolute
methylene chloride, and 0.54 ml of a solution of diethyl zinc (1.1 molar in toluene) and
then 0.1 ml of methylene 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/ethyl acetate 2:1. The desired final product 1-[2-
cyclopropoxy-1,2-bis-(4-fluorophenyl)ethyl]-5-fluoro-1H-pyridin-2-one is obtained in a
yield of 35 mg.



configuration of 1 R, 2R at centers 1 and 2, were
obtained: H3C CH3 H3C /CH3 H3C-Si FH3CGS. F FF N
W@2@06/156304 b) 170 ng (0.41 nmol) of the silyl aP@mEP2006/005578
al cohol obtained in stage a) were left with 15 170 ng
(1.4 mmol) of p-C»+quoroben§$ne and 220 ng (0. 84
mol ) of tetrabutyl- amoniufffluoride in 2.5 nml of
absol ute DMF at room tenperature overnight. After
wor kup with ethyl acetate and water, the residue was
The followingt expnaplre dvare psepared ineinalogy teabe/sypsdic methods described
b PCT/ EP2006/ 005578 33 Heptane/ethyl acetate 2:1 el uted
abovgpo ng (55% of the desired final product 1 R, 2R -5-

fluoro-1

-(2-p-cyanophenoxy-1 2-di -p-fluorophenylethyl)-1

H pyri di n-2-one. Exanpl e 6: Synthesis by
Exanr%- Cycl opr opoxy- 1, 2Strustu¢d- f | uor ophenyl ) et hydrerat f | u

Ngro-ll Hpyridin-2-one F O F/ O 5F a) 102methddf- 3

ot of —a—drasterecorsonerrc—mxture of

6-fl|uor o- 2- hydroxy-1, 2-dit p- fluorophenyl ¢thyl)-1
H pyri di n- -one/oﬁb i ned by gene/aP\nethod Alfrom
2-brpno- 1, 23_hi 5« (4 f | uor ophenyljetlia none and

p-fluoro-Z-hy' ﬁ&py@idine wer g ved in|1l.5ad

of THF, . ' (AT was @dded. The
fol | low ng guence: 20 ng
of 3| 7-di =hant h ine (0.08 mmol )| 20 ng of
pal | @di um bi strifl uoroacetate (0.06 mml) and 36 ng of
trletnylanwge (0.35 Mol ). The mxture was $tirred

whi l e heati t 80 nder arg or 2 hours| It was

t hen| wor ked” upowi {h Water and|/feth Cetlat e|and,
after evap LaQ L he sol vepk, tihe Nes1 dug¢ was

chr offfefi~ac 4 2@, g Wt si 3 v wilt h

4- hept affe- nate i n A ha ra - 1° 15{41 MBP of
1-[ 2 vi nyl oxy- 1, 2 (4-f1l uorophen hyl ] {5-f 1 uor o-
1- pyfridin-2-one wer\e
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WG2006i13630A F OO\ 7 Ni Aa C _ OF Oi F BCFHEP2006/005578
F-\ Ba N O N O WO 2006/ 36304 PCT/ EP2006/ 005578 36
Exanpl e Synt hesis by No. ééjcture general nethod:
YOCI FOCI FgFF\ NONOO~F 10 Br \ /
| Ba
Synthesis by
Exzmple Structure general
° method:
9 Ba
10 Ba
11 Ba
12 Ca




NOF 11 N=Ba NO(7,- FF 12 0 NOO N Ca WO
2006/ 136304 PCT/ EP2006/ 005578 37 Exanpl e Synt hesi s by
woRo6Bsa3mct ure general nmethod: 0 0 13 N N AaPCT/EP2006/@5578

FF OI' N 14 OAa F N15LOO0OAANF O/ 1 N16
Ba F
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37
Synthesis by
Ex'eilmple Structure general
0. method:
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O F WD 2006/ 136304 PCT/ EP2006/ 005578 38 Exanpl e
Synthesis by No. Structure general nethod: V-\o / \
WO 2086016930 17 H3c\o o H3c\o o0 Ba F F O O qO rPeT/EP2006/005578
I8 NNAa it Oi t o FF Conpounds with stated
absol ute stereochem stry vve(rﬁ obt ai ned as pure
enantioners of the depicte &tructure. Conpounds
stated to be in the formof two enantioners were
obtained as racemic mxture of the two depicted
enantiomers. Structures where the 5 stereochedyrithesisiby
Examgle st at ed represent gpgaike M xtures of the abl e
Nei aslt er eoners. WO 2006/ 136304 PCT/ EP2006/ 005} étho%S?

Pharlhmenl Ani o~ Al
L} TITCAT [TTOAU

oo car—+ eSSt gati eas—betermratt+oentoet—tne
actijity on\t Kvl.5 channel 5Nduman Kvl1.5 ¢hannel s
wer g expresged i nopus oocyt %or I™$, pur pose,
firstly oag 'solatedfrom?(en pus) | aevis and
def oluld cul encodi ng RKA, syt nesi zed in
qyitrjo wa i 0 oocytexx AftemBg
Kv1l.[5 protein ‘ Kv1l. b currents
wer g measured on ‘

o
Y

R N 9 N Aa
T~ LI

Compounds with stated absolute stereochemistry were obtained as pure enantiomers

18

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
stereochemistry is not stated represent racemic mixtures of the possible

diastereomers.
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m croel ectrode voltage clanp technique. The Kvl1.5
channels were in this case usually 10 activated wth
WO 200bass04 unps | asting 500 ns to 0O nV and 40 NRCT/BP2006/005578
solution of the follow ng conmposition flowed through
the bath: NaCd 96 mM KC 2 CaCl2 1.8 mM MCl2 1
mvi HEPES 5 nM (titrated to 7.4 with NaOH). These
experiments were carried out at roomtenperature. The
foll ow ng were enpl oyed for data acquisition and
Pharmeeadlpgical ingestigations anpl i fi er (Axon Instrunents,

Foster GCty, USA) and MacLab D A 15 converter and
software (ADI nstrunments, Castle HilIl, Australia). The

Dete®MRA&HiGH 6 thedicthvity on theaki1.9theAnel t ested by adding
themin various concentrations to the bath sol ution.

The effects of the substances were cal cul ated as

HumgKVE R ol erE BbrengBy i 2eofid b ugs O I plfdoSE, firstly
oocytes vireasolatEtefreiat Xenopuslabhisrarekdefopiclzted Kisi.Benicbding RNA
H Il equation in order tQ determ ne the inhjbitory 20

synthesizedip VitQ was themmnieeiedinte thespeeryigs. AliBsKYhogroteIn
expre%@%@ﬁg}(b%?s Ry 1 BuAthts veYe %atsU?dTﬁlﬁié oﬁgz@eﬁ:‘]sing the two-

chanriel’s were expressed 1 n xenop
microe{srticge. vdftagetdtarmppechnigae. The &vilyb cl2dnmnels wees imthig case usually

e RS S5 B8 S A g o e
v S5k Rl e T B0 o N S ECL i, o 1.8 o,
on the ooc:ét es using the - mcroel ectrode vol t age

he t
MCle bl igRS M Hieatesdr ot 2wieINAQI)-d haseraxperiants were
carmieopUhAL ORISRt T elloia TR R RIaYesh diraga ScauiSition and
B e
convendrandhsbfiwarBh@instcpments; G asthedtit, Mast2alz/ TB6 30bstances of the
. >CT/ EP2Q06/ 0Q5578,. 4 JTied t at t t o
el S5 R0 S bR B i
The ety 8f fhe s%%%ﬂc@%&@éélé&lﬁfe&%ﬁérdéﬁhﬂﬁlﬁﬁ@ﬁ ®f the Kv1.5 control

Foster Gity, USA) and MacLab converter and
curresbwhighrwag abtaired wientno subsiance was|addeddorthe isglutionhdhe data

were TR0t 5 LTS R S B Bdprivion
coned R B s BSR4 2129 22

whi ch was obt ai ned when no substance was added to the
sol ution. The
Determination of the activity on the TASK-1 channel

Human TASK-1 channels were expressed in xenopus oocytes. For this purpose, firstly
oocytes were isolated 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 oocytes using the two-
microelectrode voltage clamp technique. The TASK-1 channels were in this case
usually activated with voltage jumps lasting 250 ms to 40 mV. A solution of the

following composition flowed through the bath: NaCl 96 mM, KCI 2 mM, CaCl2 1.8 mM,

MgClz 1 mM, HEPES 5 mM (titrated to pH 7.4 with NaOH). These experiments were
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data were then extrapol ated using the H Il equation in
order to determne the half- maxi muminhibitory
W@ oveasi3nat i ons (1 C50) for the respective subsPERER2N6/005578
10 Determ nation of the activity on the KACh channel
The effect of the substances,on the
acetyl chol i ne-activated pot #8i um channel was
i nvestigated using the m cropunction technique on
i sol ated guinea pig atria. Following sacrifice by
carrieeowti atabonh temperatuse. Enel fallowing wese emplayed farata acquisition and

anaiy38 Eiecfin il e E s EBGHs, 206t £l Sy e b D
convéreaSaid Q&ﬁ\ﬁ@?‘(g@lnsﬁum%%té I(%%tllérteﬁJSAbleuaélfé)eWhe $0bstaness of the

(in ol /1 1.2 KH2PO4, SA4,
|nven1|oo V@rejtestes byl addisg tham IHF!PESUS gPneentrafions| t@vteq ath solution.

The €f ec s fj ﬁé %ﬁ)gﬁ%g{esvggres%éﬁig dTgf %%‘?\i\rﬁﬁsﬁé n o? ﬁ%ﬁ’éSK 1

contrdl éd"rremtwn@h dageotstaipedsehen nd s‘u@s'éhncelvms Iaddéd ttgth‘le $alution. The
20 3 mlliseconds with a frequency of 1 Hz. The act

data w@feamqthmplateéa%thpsﬁwgecwatlenaa 9@%@6@@@%&56 half-
a3 ey shneRetilopech S5 sl KobofiEa i Tatéss

m croel ectrode anplifier, Hugo Sachs, March-

Hugstetten, Gernany) and stored and anal yzed in a
DetermMRBHGE bf t@&ﬁfv‘ﬁ?@ﬁtﬁb KAChich@nneRf ter an

equi l1bration time of 30 mn, 1 pnol/I carbachol was

added in order to activate 25 t he KACh ion channel s by

Tho leRTEL 4 AR B3GR AT TR Tl B v

mvesqu@l@H&ISnﬁ?th@mldréﬁ’m&)omfecﬁhmwb orlf50lated guiridaopiy atria. Following

carbachol) to 50 ns after addition of carbachol
sacrificechy pegyigal dislagationribpeverancey ef Hiespinal ¢olumy) the heart was

remo ?&”51% & I‘éﬁ{*@&lm&?é Hgfé%ﬂgp ﬁﬁﬁﬁ'@f’ §§|séﬁ9rsgéquf%§t di @ a

r & Un G UEnce o Sim and Tate
meas@fnngtdrmnhtﬁrl Armmodifie@drdbs\HetseldDsdutioméinahmol/: 136 NaCI

1.0 KCh L IKHRORer | NGSKHA. chb el 2AP GBIo58, A MERES BT 7.4) fowed

th bst t d dded °c
contisgyah, QRSIRe B RS0 S TBBE N ® NG (RS 1 armber yas 37°C
The atfui Was stituftbl WthPP sg0Aicalvave pulscsi TIRdl4 vBIt® @@mg pfo
KACh channels leads to a prolongation of the APD9

3 milligecends, withra frequgucywhl Hand hewastioamatentil wasmtacardeshusing a

r .
aass b0 R654 Bl RS kgt 16 s BEREY SFF Blectisy iona wes
pickef &Iy hagenpifier ¢madtl 300 aficidetectiodet @nplifterpHugbeS aPSY March-
Hugstetten, Germany) and stored and analyzed in a computer. Experimental outline:
after an equilibration time of 30 min, 1 ymol/l carbachol was added in order to activate

the Kach ion channels by stimulating muscarinic receptors. This led to a marked
shortening of the action potential duration at 90% repolarization (APDg) of about

150 ms (without carbachol) 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, calcium, 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 umol/l of the substance to be measured were added
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5 brought about by carbachol was cal cul ated as the
effect of the substance, the shortening by carbachol
wheisgieset equal to 100% A curve fitting was PEI/EP®A6/005578
out with the cal cul ated neasurenents using the
logistic function: F(x) = yo,+ axn/(cn + xn), where c
is the 1C50 and n is the H|I‘f’1coeff|0| ent. 10 The
foll owi ng 1 C50 val ues were determ ned for t he
foll ow ng conmpounds of the fornmula I: Exanple No.
and, aftar. & furthesB0hinirs khe alcﬂms@otemial msaecov[qsn} Bﬂqunq PM(ACh
10.3821.3030.78 -10 4 appr ox.
changeladeayds mgrqgag@mmqﬁﬂﬂem@enoeﬁg% furﬁ*zeré!ihﬁ’ﬂﬂ' éhﬁlé.ubstance

concanigating W aiseq o 14010l ang e mpapuresnBal was Carmid Oytafier an
expoéﬁ%&%é&é%ﬁ@s#ﬁe?pe'i_’éentéﬁe%rél@n&‘&@r?@ﬁfh’eg@r%}f’enlng of the APDgq

brought about by carbachol was calculated as the effect of the substance, the
shortening by carbachol being set equal to 100%. A curve fitting was carried out with

the calculated measurements using the logistic function:

F(x) = yo + axN/(ch + xN), where c is the IC50 and n is the Hill coefficient.

The following ICs( values were determined for the following compounds of the

formula I
Example No. Kv1.5 IC-50 mTask-1 1C-50 KACh IC-50
[uM] [uM] [uM]
1 0.38
2 1.30
3 0.78 ~10
4 1.05
5 approx. 20-50
6 6.48




43 Exanple No. Kv1.5 I G50 nirask-1 | C-50 KACh |1 C 50

[PM [PM [PM 17 1.83 18 2.69 WO 2006/ 136304
WEM6ER3O6/ 005578 44 Cdainms 1. A conpound oOPCT/RP2006/005578

formulal, R3 ORMA R RLREBN-XR6 Ol 5in

whi ch the neanings are: Rl phenyl, pyridyl, thienyl,

napht hyl , quinolinyl, pyri m 4R nyl or pyrazinyl, where

each of these aryl radicals is unsubstituted or

substituted by 1, 2 or 3 substituents selected from

the grpup consisting|lof F, d, Br, |, . al koxy
Exarﬁggiw 1, Kp1.53Co80 4 L apHicpkal HadO CCFB%Ch?C'gd(
thyT sul f onfaM] CF3, | 10 al WM having 1, 2,[Mlor 4

|

carhan! 2t nnc dinpthid aoa nea ol £ Ardnyy Aanat ] ny‘]d
T T rectrr L% L LAY al

T Ut oo 3 ] SO T oy, accTtTyT,

met hyl sul f onyl am no; | R2 phenyl, pyrjdyl, thienyl,
nf\pht hyl , qud r11§| inyl}] pyrimdinyl of pyrazinyl, whefe
each of these aryl rhdicals is unsupstituted or
substifuted by 1, 2 |or 3 substituents selected from

the grpup consistingfof F, C, Br, |, CN,_ 15 COOVE
CONH2, | al koxy having|1l, 2, 3 or4 caybon atons, OCF3|
@d, et hyl sugonyl , | CF3, al kyl having 1, 2, 3 or 4
car bon| at ons, di net hyl am no, sul fanpyl, acetyl, and
net hyl sul f onyl am no; | R3 CPH2p- R7;

9 0.41 3.1
10 0.87
11 2.03
12 1.47
13 448
14 1.40
15 2.51

16 4.56




p O, 1, 2, 3, 4 or 5 20 R7 CH3, CH2F, CHF2, CF3,

cycl oal kyl having 3, 4, 5, 6 or 7 carbon atons, C=CH,
WE206/a34304 al koxy having 1, 2, 3 or 4 carbon atP@BEEP2006/005578

phenyl or 2-pyridyl, where phenyl and 2-pyridyl are

unsubstituted or substituted by 1, 2 or 3

substituents selected fromt group consisting of F,

a, 25 0Br, I, CF3, OCF3, CN, COOwve, CONH2, COwe, OH,

al kyl WD 2006/ 136304 PCT/EP2006/005578 45 having 1,

2, 3o 4 b t , alk h
Exaﬂq@ngo at }6‘3‘%{% G581 g;}s z oxig B Xanpy! ﬁ%‘%hﬁr%&l f opy!
an

met hyl siMMlony! afri no; BMhydrogen or havi hg

1 2 0ot 2 carhan ofnw G RE hyude alhan v
= a4 O ocar ouitr ot CTl

= o Oo— Y6 oF—& r\_yl frav] ng

1, 2 of 3 carbon atOTB R6 hydrogen|, F, d, CF3 or
IkyI navi n 2 or|3 carbon atons X CH or N, an
e pharmaceltical | y| acceptable salfs and

trlflunroacetates thereof. 10 2. A fonpound of the

formorgt—as crarmed|[ T crairm L, injwhich the neani hgs
are: Rl phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
gt hiepyl, 3Ebienyl| 1-naphthyl, 2t naphthyl,
2-quinplinyl, 3-quinplinyl, 4-quinofinyl,

5-qui nplinyl, 6-quinplinyl, 7- quinplinyl,
8-qui nol it nyl, 2-pyrimdinyl, 4-pyrimdinyl,
5-pyrimdinyl, 2-pyrazinyl, 3-pyridazinyl or
4-pyridazinyl, 15 where each of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,
ad, Br, I, CN, alkoxy having 1, 2, 3 or 4 carbon
atonms, OCF3, nethylsulfonyl, CF3, alkyl having 1, 2,
3 or 4 carbon atons, dinethylam no, sulfanoyl,

acetyl, and nethyl sul fonyl am no; 20 R2 phenyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl,
1- napht hyl, 2- naphthyl, 2-quinolinyl, 3-quinolinyl,

4- qui nolinyl, 5-quinolinyl, 6-quinolinyl, 7-
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qui nol i nyl, 8-quinolinyl, 2-pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 2-pyrazinyl,
w@2@ynsaexzi nyl or 4-pyridazinyl, where each of ¢ hEB®06/005578

aryl radicals is unsubstituted or substituted by 1, 2
25 or 3 substituents selected fromthe group
consisting of F, d, Br, I, , COOWke, CONH2, al koxy

having 1, 2, 3 or 4 carbon atoms, OCF3, OH,

met hyl sul fonyl, CF3, alkyl having 1, 2, 3 or 4 carbon
Claimet ons, di net hyl am no, sul fanmoyl, acetyl, and

nmet hyl sul f onyl am no; R3 CpH2p-R7; 30 p 0, 1, 2, 3, 4
or 5; WD 2006/ 136304 PCT/ EP2006/ 005578 46 R7 CH3,

A&mp Saifcof theForrAuml 10al kyl having 3, 4, 5, 6 or 7

carbon

atoms, C=CH, C=C CH3, al koxy having 1, 2, 3 or

4 carbon atons, ph 8yl or 2-pyridyl, where phenyl and
2-pyridyl are unsubstituted or substituted by 51, 2
or 3 substituents s€l e®®4ed fromthe group consisting

of F, d,
CH, al kyl havi
having 1, 2, 3 g%
sul fanoyl, met hyl sul Ryl
R4 hydrogen or alkyl having 1, X

Br, I, CF}/ OCF3Rr2CN, COOve, CONH2, COWe,
or 4 carbon atons, al koxy

n atons, di nethylam no,
thy%éul fonyl am no; 10

carbon atons;

4’ c’

R5 hydrogen or al kyl havi 1, 2for 3 carbon atons; R6

hydr ogen,
at ons;

F, d, CF3 or© ing 1, 2'or 3 carbon
X CHor N, and the pharnmaceutically acceptable

in Whmlﬂqg rA@anihgs frétor oacet ates thereof. 15 3. A conpound
the formula | as clainmed in clains 1 or 2, in which

thghﬁaﬂnpy@@yl thienyl,raptttieyly quinolinyl, pyrimidinyl or pyrazinyl,

R1

R2

R3

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, OCF 3, methylsulfonyl, CF3,

alkyl having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoxyl,

acetyl, and methylsulfonylamino;

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, Cl, Br, |, CN,
COOMe, CONHa, 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 methylsulfonylamino;

p 0,1,2,3,40r5;
R7 CHs, CHoF, CHF2, CF3, cycloalkyl having 3, 4, 5, 6 or 7 carbon

atoms, C=CH, C=C-CHg3, alkoxy having 1, 2, 3 or 4 carbon atoms,
phenyl 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, CONH2o, COMe, OH, alkyl
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whi ch is unsubstituted or substituted by 1, 2 or 3
substituents selected 20 fromthe group consisting of

wa-2006013638¢, |, CN, al koxy having 1, 2, 3 or 4 PCHEPRPMNG/005578

R4
R5
R6

X

OH, f 1, 2
and thgﬂhagn‘\égetzt,lcaﬁy @ccgbtably salfs apd

R1

R2

R3

atons, OCF3, nethylsulfonyl, CF3, alkyl having 1, 2, 3
or 4 carbon atons, dinethylam no, sulfanoyl, acetyl,

and net hyl sul f onyl am no; R24%henyl , 25 which is
unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, d, Br, I,

CN, COOMe, CONaizingdl,kn3yor hearhon dtond, alkoay havig bod 3 or 4

at , OCF3, OH, t.hyl sul f CE3 | kyl, havi 1
2, ogs or 4 car Saﬂ)ogfq}ﬁé]ss,ailrﬁéwlﬁrglﬁlpn8L,l|?@'n¥¥|amf3??’l/)|{|gl9|f0ﬂw and
acetyl, and Wtﬁ%ﬁl%ﬁ gy no; 30 R3 CPH2p-R7; p O,

5; 20(;6/ 1

1, 2, 3, 4 or _ 36304 PCT/ EP2006/ 005578 47
R7 hgtidgeoHaRlkyieRingCF3? of gotashomatomsivi ng 3, 4, 5, 6

or 7 ,carbon tons, Cr =C- CH3, . al koxy having 1, 2,
3 gygfroggpr{rﬁlg)(lg}ﬁjng %%'H&?‘Wb% Bmﬁyl, wher e phenyl
anfydragieni #YCI,GGF-‘% SR aIYS hatingeld 206r 3 uhadont atbats; by 5 1,
2 of 3 substituents selected fromthe group consisting

of OHofEN; Br, I, CF3, OCF3, CN, COOwve, CONH2, COwW,
al kyl  havi ng 3 or 4 carbon atons, al kgxy
ifluogpacatRtpeRerRS!
sul fanoyl, nethylsul fonyl and nethyl sul fonyl am no;
10 R4 hydrogen; R5 hydrogen; R6 hydrogen, F or alkyl
Aaonmppund &f therfofnalar lkasnclainoed jn clXintH, or whichahe meanings are:

P ey EE, BePrehD Py 22 el 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-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, Cl, 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;
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-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-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, Cl, Br, |, CN,
COOMe, CONHa, 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 methylisulfonylamino;
CpH2p-R7;
p 0,1,2,3,40rb5;
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15 4. A conmpound | as clainmed in one or nore of clains
1to 3, in which the neanings are: Rl phenyl, which

WO 2006nsa3bst i t ut ed or substituted by 1 substit ueait/EP70061005578

R4
R5
R6

X

the group 20 consisting of F, d, Br, I, CN and

al koxy having 1 or 2 car bonu‘?é R2 phenyl, which

IS unsubstituted or substit d by 1 substltuent from
the group consisting of F, d, Br, I, CN and al koxy
having 1 or 2 carbon atons; R3 CpH2p R7;, 25 p 0, 1,

2, R¥. R7CtHg,CHyE] 6biIFb2yICH3a\cyolgaﬂ<ybha\4nga%r Boh, Btasifscarbon
phenyl where phenyl is unsubstituted or substituted

by 1 or atorsspS+CHIEHGCd,cadkaxy having |l hd, §oddpcarbon atoms,
conS|st|ng of F, d, Br, I, CN, aIkyI having 1 or 2
carbon aPbeBYlTR-BYHdWy having 1 or 30 carbon

atons; R4 hyd

PCT/ EP2006/ 00 239455%*%0”%3%?9}4' g}g %ﬁﬁﬁé‘ﬁéf Shgstifuted by
or 2 carbon atopwir 3 éﬁt@ﬂtt@énthewubd ftem the group conS|st|ng of F, Cl,
pharmaceutically acceptable salts and

trifluoroacet Brels GigeiQlef 3. CB, SOQMeo ffdNRa. CQlMe. OH, alkyl

clained in cl

th
phenyl, whi chﬁﬁg'”gngl?o&‘?\/\%f:@ 0&3@%2‘ Ség‘r"ﬁig b 3074
substituent fEQFBdrh&oﬁ'f@‘dﬁ’me Mol 8aIfarhol, n@thylgﬁlfonyl and

I, CN and al koxy havi ng car bon at ons;
phenyl, 10 V\hnmthylsultfmmdmrm,ut ed or substitut ed by

On%yayobgsetn' ct>ru§lE)t/l t{arv?nnd li,hf of 3°cHtbon atoms;
hydrogen or alkyl 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.

are.

R1

R2

R3

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

phenyl,
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, OCF 3, methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino;

phenyl,
which is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, I, CN, COOMe, CONH>, 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
methylsulfonylamino;
p 0,1,2,3,40r5;



consisting of F, d, Br, I, CN and al koxy having 1 or

2 carbon atonms; R3 CpH2p-R7; p O, 1, 2 or 3; R7 CH3,
w@ymboad3by | having 3 or 4 carbon atonms or phengdT/ERD06/005578

where phenyl is unsubstituted or substituted by 1 or 2

substituents selected fromt group consisting of F,

ad, Br, CN, alkyl having 1 2 carbon atons and

al koxy having 1 or 2 carbon atonms; R4 hydrogen; 20

R5 hydrogen; R6 hydrogen, F or al kyl having 1 or 2

caRfon aChtg CHXF NCHEnd GAze cptiaalkytharing &, Ay 5, 6 or 7 carbon

acceptable salts and trifluoroacetates thereof. 25 6.

A conpoustbres, CheH; &i=k:Cila, allkoxy havirgl1i 3, 306 4sarken atoms,

of clainms 1 to 5 selected from 1R,

2R -1 - (2PtygeylSrZpylidM: hoxy- | , 2- di phenyl et hyl ) - 1

H pyridin-2-0 P .- ; ot
-(4-fluor ophe%ﬂéggf 2“5@%%@';’9%%;1@{%% ilf_ﬁﬁéi@“uﬂstltuted by
pyridi n- i2 one{, 3®r 3 substituents selected from the group consisting of F, ClI,
1-(2- | met hoxy-1, 2-di | et hyl )-5-fl -
o B OB e EG s o, BEOMe: BN TOME! 8, alky
2-[2-(4-Chl orgphenyl )+ 2-cyel opr opyl net hoxy- .
- phenyl et hyl ] 85)4—”8% |2d§z‘?'yn‘f§a&%' glt?"ﬁ' ?ﬂ“?&y}‘gyﬂ%br%-?f or 4
- (2- p- cyanophgamer dtoRrsd Uirﬁeﬂiglé?ﬁiﬁ@@@l?érﬂb?yHetﬂylsulfonyl and
H pyri di n-2-one, WO 2006/ 136304 PCT/ EP20067 005578 49
1- [ 2- Cycl opr opwthylsulfonyilamind | uor ophenyl ) et hyl ] -5-f1 uo

R4 ro-lngp ridin-2-one,
1- P%r(o -~Chl or ophenyl ) - 2- cycl opr opy[ net hoxy- 1- phenyl et h

R5 VYl hydrddemyri di n-2-one, 1R,
2R -1-]2- Q#cl opr opyl met hoxy-1, 2-bi s(4-fl uorophenyl)eth

R6 y| hydrogepyiafiaikyd -hening 1, 2,F@r,3 carbon atoms;

X ZSF?}-;Egcyclopropylnethoxy-1,2-bis-(4-fluorophenyl)et
hy 19 *pyridin-2-one, 5

and the pRatradsutioalip @acgeptable yaltoand prifluveddcetstes-théredfuor op
henyl )et hyl]-1 H pyridi n-2-one,
4-[1- Cycl opr opyl met hoxy- 2- (4-fl uor ophenyl ) - 2- (2- oxo- 2H

4. " AYESHDBard 1 %5 LRdiMeUlin @MeBt thbte 6f claims 1 to 3, in which the meanings
are:
R1 phenyl,
which is unsubstituted or substituted by 1 substituent from the group
consisting of F, Cl, Br, I, CN and alkoxy having 1 or 2 carbon atoms;
R2 phenyl,
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 0,1,2,3;
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 group consisting of F, Cl, Br, |,
CN, alkyl having 1 or 2 carbon atoms and alkoxy having 1 or 2
carbon atoms;
R4 hydrogen;
RS hydrogen,;
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1R,
2R -1-(2-Cycl opropyl net hoxy- 1, 2-di phenyl et hyl ) -5-f| uor
W@206iBG3Y4 i di n-2-one, 1 R, PCT/EP2006/005578
2R -1-[ 1- (4- Fl uorophenyl) - 2- (4- met hoxybenzyl oxy) - 2- ( 4-
met hoxyphenyl )ethyl]-1 H pyrjdin-2-one, 10
1-[2-Cycl opropyl net hoxy- 1, 2-BYs- (4-fl uor ophenyl ) et hyl |
-1 H pyridin-2-one, :
4-[1-(4-Chl orophenyl ) -2-(2-o0xo-2H pyridin-1-yl)-2-phen
R6 vyl bytgemetror dlkyldvaving 1 or Regarbon atoms;
X 1- % Qéﬁ opr opyl net hoxy- 1, 2- bi s- (4-fl uor ophenyl ) et hyl ]
-5 o-1 Hpyridin-2-one, 1 R,
and tﬁé?phénhac%amz %@Béb%l@ SHlYs an& ’énffdd#@éééibté%ythbre%f( 4-me
t hoxyphenyl) H pyridin-2-one 15 and R,
2S -1-[1-(4-Fl uor ophenyl ) - 2- (4- met hoxybenzyl oxy) 2 (4-

5. pRuTbGHES L ap BRIt iR 2, M BhE(Re m@inGS Bre:

R1 trpﬁbﬁgroacet ates thereof. 20 7. A conmpound of the
formula | and/or its {Jhar maceutically acceptable salts

as cl ai Which i wseibstitubed er sebgliteiedsPyione sebstgueqiigomdthe group
medi cane anngtl r£ F?(gg‘ﬁgf\{f%lgz%ndpélﬁw ﬁéwﬁg 1 dﬁ?l’(?[:{a@g?\gatoms,

an effec rve a one
R2 fopheh@,| as clainmed in one or nor e of clalnB 1to 6

and/ or of a_ 25 phar cetlc accept abl e s
Eher eof W ERBUPRILR oF bubsthuEtHaF Off eHbsttuent from the group

phar mece ybhGalin of E SEPIERD] TN AkdnAAskiAGd dr 2 8ok atoms;

A pharnmaceutic prepdrati'on conprisi'ng an“effective
R3 anm@yhtopR7at | east one conpound of the fornula | as

claimed in one or nore of clainms 1 to 6 and/or of a

30pphar nmcéu?i0Edt |y acceptabl e salt thereof as active

o Bl SRS bl SAEATRERA A o BRGREL e,
o ner_ Bhar gl as ke YEuRSWLEH U B b o

10. The use o$ubstitoemtsiseteciéd fioen the group dorsistivigadfigCl, Br, CN,
in one or m)reo cl.ai nd/ or of a .

phar maceut i caflky Ié%nggﬁsagl%cggqqn %ﬂMGOPB‘PX}SPém@i hgr

a medi cament WhiddndatoKes: channel - bl ocking ef fect for

the therapy and prophylaxis of K+ channel - nedi at ed

R4 di bydrogen,;

R5 hydrogen;

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

X N;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

6. A compound of the formula | as claimed in one or more of claims 1 to 5,
selected from:

1R’, 2R’-1-(2-Cyclopropylmethoxy-1,2-diphenylethyl)-1H-pyridin-2-one,

1R’, 28’-1-[2-Cyclopropylmethoxy-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-Chlorophenyl)-2-cyclopropylmethoxy-1-phenylethyl]-2H-pyridazin-3-one,

1R’, 2R’-5-Fluoro-1-(2-p-cyanophenoxy-1,2-di-p-fluorophenylethyl)-1H-pyridin-2-one,
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5 11. The use of a conpound of the fornula | as

claimed in one or nore of clains 1 to 6 and/or of a
w@b@steseut i cal |y acceptabl e salt thereof for PCDEPZIO6IGSSTS

a nmedi canent for the therapy or prophyl axis of

cardi ac arrhythm as which can_ be abolished by

prol onging the action potenf? 10 12. The use of a

conmpound of the forrmula | as clalned in one or nore of

clainmse 1 to 6 and/or of a pharmaceutically acceptable

1-[2-Gptlopropexgd, 24bm(41sfh@m«zmne1ylbtmm155<fumﬂ H-pyridiniZeone,

I
112G RRp B B oRiP RetaSr bRyl ez e
1R’, ZFe17- OVéfdbr@Wlﬁie@hd%/ 1 2 wisfs-flas phén?lf)ethell] -1H- pyr|d|n -2-one,
har maceuti ca accept abl e salt thereof produci ng

1R, 38 w2 -Caiopropyimetha- | Aebiagid-Tutorpplamylesl 1 Brpyridin-2-one,

1-[2-@%%9@%é&yﬂ%—@gl§b%ﬂ?@ ]1- 4-ﬂT§F0p:ﬂ\%ﬂxgéth§I] gyngln-Z-one

4-[1 Gi(@lbﬁ?@p}llrh@thﬁxy@i] ﬂ@%r@ph@ﬁyl@-Zp@%i@«QHupymﬁthhyyl)ethyl]benzonltnle,
acceptabl e salt thereof for producin g a medi canent for

1R, 2F&e1~&21&y&£gpr@pylmeibw dvd- @lpbfenxl@ﬁhyé) flupre-1Hapyriging-one,

1R 4 Pl Bhee PamiiebeRe A ORes B R Bprony ety ++
pyridini@lope, of a pharmaceutically acceptable salt thereof

12 e s BB rarcaPeor ol Sy Zore,

o 1-GEHRAIRIRIES (/oA .2 SABR et
1-[2-@yslepmpyrhethoxy-1 2-@1£(4-ﬁmlrlo©heoyl)ethpl]n—érﬂmreutl'rlfpa{rihm -2-one,

1R, B OO e Bt Sk R LA R R ARyt

pyridineaBheat ory di sorders, central and obstructive sleep
apnoeas, Cheyne- Stoke's breathing, snoring, inpaired
and central respiratory drive, sudden infant death,

1R, SO0k e Ship S Babeaan e RIEEy D BtRingomhenyethyit- tH-

pyridifitzehgders, respiratory disorders follow ng |long-term
ventilation, respiratory disorders associated with
and the phauuacwmﬂlatapsﬂptaa@s@ts&md tiflusrpaceiatessharepf.
di sorders with hypoxia and hypercapni a,
neur odegenerati ve di sorders, denenti a,
7. A compound of the formula | and/or its pharmaceutically acceptable salts as

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

8. 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/or of a
pharmaceutically acceptable salt thereof as active ingredient, together with

pharmaceutically acceptable carriers and additives.

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/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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Al zhei nmer' s di sease, Parkinson's disease, Huntington's
di sease, cancers, breast 5 cancer, |ung cancer, colon
W@ 20v62863and prostate cancer. 17. The use of a RONPPRINE005578

of the formula | as clainmed in one or nore of clains 1
to 6 and/or of a pharmaceutjcally acceptable salt
t hereof for producing a nedi@inent for the therapy or
prophyl axis of heart failure, in particular diastolic
heart failure, and for 10 increasing atria

10. Tbetusaatfia campousd ofthshtormeteeLias c@umpd #panatarenore of claims 1 to 6

e T b TRl TGRS ot it
K* c@aﬂ?}'erlti)hoéc}(!ang% e 36P{l1e°tiwg?engp€ﬁc§ gﬁdéﬁ'&‘aésﬁiét K*aéh‘éﬂ%?me%hated

diseaisBgr edi ent s, 15 together with pharnmaceuti caI I y
acceptable carriers and additives. 19. A
phar maceuti cal preparation conprising an effective

i‘ﬁgi fa %mé@ﬁ‘ﬁ& oftHe fo ?r?l'ﬂir%;@é’c%‘iméajng g'&”rﬁ‘or'e Flaims 1 to 6

|n on nore o [ or

and/qwlmramnwceahballmwmaﬁﬂbesaﬁahemdﬁ éorgqurbdueing amedidasent for
act1lve

h |
the tRaraby GhBFIATYAANS CLrPalyias SERYEIES BRicH s b Bolfed by prolonging
the alfish pbtehtial.

12. 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

the therapy or prophylaxis of reentry arrhythmias.

13. 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

the therapy or prophylaxis of supraventricular arrhythmias.

14. 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

the therapy or prophylaxis of atrial fibrillation or atrial flutter.

15. 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
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 1 to 6
and/or of a pharmaceutically acceptable salt thereof for producing a medicament for
the therapy or prophylaxis of sleep-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, neurodegenerative disorders, dementia,
Alzheimer's disease, Parkinson’s disease, Huntington’s disease, cancers, breast

cancer, lung cancer, colon cancer and prostate cancer.

17. 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
the therapy or prophylaxis 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 a
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 to 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.



