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WO 2006/136305 PCT/EP20061005579 Description SUBSTITUTED
PYRROLIDIN-2-ONES, PIPERIDIN-2-ONES AND ISOTHIAZOLIDINE-1,
1-DIOXIDES, THEIR USE AS Kv1. 5 POTASSIUM CHANNEL
VBLOGKERS AND PHARMACEUTICAL PREPARATIONS CONEIRIBIRECS 79
THEM 5 The invention relates to compounds of the formula 1, R3 0 R4
R2 R1ZN R6 OA\~_(R710inwhich A, R1, R2, R3, R4, R5, R6, R7 and
n have the meanings stated below, to their preparation and their use, in
particular in pharmaceuticals. The compounds of the invention of the
Des%\rgg{g:lg I hav_e not previously b_ee_n _described._ They act on the so-qalled
.5 potassium channel and inhibit a potassium current 15 which is

supcdlesignated:the iR -rapidly acivatineadelayed raglifier in the human
rsoTatrieLthrseddjtions themsempaundssalse actian ottversatrinmespecificarockeErs 2D
PHARNOIASSRIAL.CRRFRIGKISOBR a8V REAdetyERbline-dependent potassium
channel KACh, and the 2P domain potassium channel TASK-1. The
compounds are therefore very particularly suitable as antiarrhythmic

TR RIIR0LS 1 BAGHIRLTE fhe Jiealment and prophylaxis of atria
20 arrhy hmias, for example atrial fibrillation (AF) or atrial flutter. Atrial
fibrillation (AF) and atrial flutter are the commonest sustained cardiac
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in which A, R1, R2, R3, R4, R5, R8, R7 and n have the meanings stated below, to their

preparation and their use, in particutar in pharmaceuticals.

The compounds of the invention of the formula | have not previously been described.
They act on the so-calied Kv1.5 potassium channel and inhibit a2 potassium current
which is designated the ultra-rapidly activating delayed rectifier in the human afrium. 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
channe! TASK-1. The compounds are therefore very pariicularly suitable as
antiarrhythmic active ingredients, in particuiar for the treatment and prophylaxis of atrial

arthythmias, 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 fo fatal
saquelae such as, for example, stroke. AF affects for example about 3 million
Americans and ieads to more than 80 000 strokes each year in the USA. Aithough
class | and It antiarrhythmics currently in use can reduce the rate of recurrence of AF,

their use is restricted owing to their potential proarrhythmic side effects. There is for
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arrhythmias. The incidence increases with increasing age and frequently
leads to fatal sequeiae such as, for example, stroke. AF affects for
example about 3 million 25 Americans and leads to more than 80 000
strokes each year in the USA. Although class | and Il antiarrhythmics
WaRWAtlyStse can reduce the rate of recurrence of AF, thBfRiBR046/005579
restricted owing to their potential proarrhythmic side effects. There is for
WO 2006/136305 PCT/EP20061005579 2 this reason a great medical
need for better medicaments for treating atrial arrhythmias to be
developed. It has been shown that so-called reentry depolarization waves
this Wegssheargasitradicay apCidabetidyihstiaanse b fecntdaapetusiibtiethmias
to bS8 d{la?otisés e has a slow conductivity and, at the same time, very short
© DF r%\c?or?/ ﬁgriods. The increase in the myocardial refractory period by
prolonging the action potential is an accepted mechanism for terminating

it A MhmiRs AN Rreventing heirexelonment g deRgthn gl the Astion

potential is substantially determinéd by the extent of repolarizing K+ 10

5UP@H@@H@W@W&SWB@@O%6@?’&?@8&@??%& iR arRiecHssHR igs a slow
conB@tiglahHgERabe DRVEANGE, IScrpeiet it Hibeppaastientedhecrease in the
so-called elz}aé/ed rectgi‘%&lK vyhich consists.of 3 ifferep.t congﬁoneptg:
myqRar AR SHATICN AFORE IYORIR ALY NG REHAR RIGELR S BR&RRR™
mediehetiic éotelrsotalol) biobitis medothimandytmodkausieebiapmeapidlye length
activating potassium channel |[Kr which has been detected both. in. cells, of
STt e A TR e e
cuw@ﬁ.si%%ﬁ We?thﬁ\éﬁﬁmnﬁxhaﬁmf@d_ tﬁ@ié;t‘%@ IRie gi%w&gnmgsuwatgﬁgreat
~are low or normal, and the arr mias, whic ve been obsery. rein,
mPQHAER A THTREFL G 9 MR G e PRI SRIaNadL BTG e ch
con¥iiSlis fatad iB-9RaIa A EARSIKWHRD HiR:RtS,is low, the efficacy of IKr

blockers has been found to decline

Most known class [l antiarrhythmics (for example dofetilide or d-sotaiol) block

predominantly or exclusively the rapidiy activating potassium channel 1K, which has

been detected both in celis of the human ventricle and in the atrium. However, it has
emerged that these compounds have an increased proarrhythmic risk when heart rates
are low or normal, and the arrhythmias which have been observed are in particular
those referred to as torsades de pointes. Besides this high risk, which is fatal in some

cases, when the rate is low, the efficacy of IKr blockers has been found to decline

under the conditions of tachvcardia, which is just when the effect is required ("negative

use-dependence”).

The “particutarly rapidly” activating and very slowly inactivating component of the
delayed rectifier 1Ky, (= ultra-rapidly activating delayed rectifier), which corresponds fo
the Kv1.5 channel, is of particularly great importance for the duration of repolarization
in the human atrium. Inhibition of the 1K, 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
blackade of the IKy,r ought to be particularly pronounced precisely under the
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under the conditions of tachycardia, which is just when the effect is
required ("negative use-dependence"). The "particularly rapidly" activating
and very slowly inactivating component of the 25 delayed rectifier IKur (=

whrassapiglysactivating delayed rectifier), which corresponds ge g h®s7e
channel, is of particularly great importance for the duration of

repolarization in the human atrium. Inhibition of the IKur potassium
outward current thus represents, by cémparison with inhibition of IKr or
IKs, a particularly effective method for prolonging the atrial action

otential and thus for terminating or_preventing atriul arrhythmias. 3 .
patplerALFRRR R SFRU AN &Wsﬂ%&t ?Eﬁﬁ@éﬁéﬁ%ﬂ é? Ramirez, 5.
Nafesitiveddiesicoia fisekade th95e 4K i DlUGRCL beipastigatardyr drug therapy and

atﬂ%@%%% dgzq-iPIEeuC{% .'¥s%£‘t‘?seéf'?8r¥¥8e RZ%G!IQﬁﬁ@f%ﬁ@?ﬁﬁ%ﬁfgﬁgﬁf@gdei“)

gical conditions of chronic atrial fibriffation
J. Ramirez, S. Nattel, Cardiovascular Research 1999, 42, 477-489: "ionic

in dBHIGIS QN RTUShnR Ny aed nBaldRIYIatRB-NdHsRdeRsicak, plays a

remodeling: insights from a mathematical model"). 5 In contrast to IKr and
sigtiifsanhickedtsthe deuman iigbmntut vehiridhe Neaitrjstigydar Simireaanrdidhe Kyr

in the human atrium, but not in the ventricle.. Fqr this reasqn, if the |K
orE IO TIREIE 56 LR BRI e At e RipiEHlised from
thepratdat] el foormashéditskade coiifast tKdldckaod el el Gritk g iantEes,
et al, Circ, Res. 73, 1993, 1061 .- 1076: "Sustained . ,
10 T AR e E A S Ao G T 1 dpran Atia
MyGeylRest'j 61L&, Ciike. ReBir7 SR 9953 689266089 “Eifdericeidendavior Two
Components of Delayed Rectifier K+-Current in Human Ventricular
CoRpBSTS SO ACEHT 1} DAy S B Janae) b aeNess
G. between utivar@oyrisintd of 188k latid) dbiferbepisdreiateenibubid currents

or AHSSH1S5 38 ATHRIIES IR 8P i selectve blockade o

ur curren

Antiarrythmics which act by atrium-selective blockade of the 1Ky, current or Kv1.5

channel have not, however, been available on the market to date. Although a blocking
effect on the Kv1.5 channei has been described for numerous active pharmaceutical
ingred‘ients (for example quinidine, bupivacaine or propafenone), the Kv1.5 blockade in
each of these cases represents only a side effect in addition to other main effects of

the substances.

A number of patent 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, 8. 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 ciinical data on the
effect and tolerability in humans have been disclosed to date for any of the compounds
discliosed to date. Since experience has shown that only a small proportion of active
ingredients successfully overcome all the clinical hurdles from preclinical research to

the medicament, there continues to be a need for novel, promising substances.
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channel have not, however, been available on the market to date.
Although a blocking effect on the Kv1.5 channel has been described for
numerous active pharmaceutical ingredients (for example quinidine,
bupivacaine or propafenone), the Kv1.5 blockade in each of these cases
WEPHSERE3%Nly a side effect in addition to other main effect® ST/ EXGdped05579
substances. 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. 25 Cardiovascular &
Hematological Agents, 2003, I, 273-287; "Blockers of the Kvl.5 Channel
for the Treatment of Atrial Arrhythmias"). However, all Kv1.5 blockers
It heRRRYSEEED RUBoaRHTRBSKIDE S AL AR IR difr¥Eieeidhe formula
| argiiciciusepamdbautienipands pitisesiiieatio poretiibiappdicatiohel human Kvi.5
ch %g]g'ition, no clinical data on the effect and tolerability in humans have
&N disclosed to date for any of the compounds 30 disclosed to date.
Since experience has shown that only a small proportion of active

in d9gRRsHems é&@&ﬁ%ﬂ&%@%@%%@'atgﬁo%Pmghyﬁgﬁﬁafégm;@éﬁp%@e@&ame

research to the medicament, there continues to be a need for novel,

salty BlsHshith YUBR AELLCORN S RIBMAE SRR IR T HEP SDBBNGH KD and fpasthe
TASRY baandeunthicvirEsiRgysrSirthespampesinds eldherinventiemiokisie G,

ot RS N LY SR SH1Y GARH bn P SO AuroT o B

profermsddebandKthekataimageulivod apsepiahissaiaalspagtan deivying

acetylcholine-activated potassium channel KACh and on the TASK-1
K*-channel padishdiklatsespb@ddriigantiyosetan in theVatraintkEapivinsky G.,

“Heterogeneous expression of tandem-pore K* channel genes in aduilt and embryonic
rat heart quantified by real-ime polymerase chain reaction”, Clin. Exp. Pharmacol.
Physiol. 31 (2004) 174-178; Jones S.A., Morion, M.J., Hunter M., Boyett M.R.:
“Expression of TASK-1, a pH-sensitive twin-pore domain K¥ channel, in rat myocytes”,
Am. J. Physiol. 283 (2002) H181-H188).

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

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.

The compounds of the formula | and/or their pharmaceutically acceptable salts can be

employed to produce medicaments with a K™ channel-blocking effect for the therapy
and prophylaxis of K+ channel-mediated diseases. The compounds of the formula {
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Gordon E.A., Wickman K., Velimirovic B., Krapivinsky L., Clapham D.E.:
"The G 10 protein-gated atrial K+ channel IKACh is a heteromultimer of
two inwardly rectivying K+-channel proteins”, Nature 374 (1995) 135-141;

t D.A.: "Heterogeneous expression of tandem 5&
%}#azn}{ggl%enes in adult and embryonic rat heart quantified by&?ﬁ e 0ssT

polymerise chain reaction", Clin. Exp. Pharmacol. Physiol. 31 (2004)

174-178; Jones S.A., Morton, M.J., Huster M., Boyett M.R.: 15

"Expression of TASK-1, a pH-sensitive twin-pore domain K+ channel, in

rat myocytes”, Am. J. Physioi. 283 (2002) H181-H185). Because of this
andiontbizie dheffomenviicplir akseotaiifupalitperififpoeistrHFef dpmdie the@py or

oropABENIaf 4R arpitliaodeicedrPba dnassHbigally persmiR eradistion

can 20 therefore be used as novel antiarrhythmics with a particularly
PO{&&\tlﬁhtageous safety profile. The compounds are suitable in particular for
the treatment of supraventricular arrhythmias, for example atrial fibrillation

or atrial flutter, T nds ft efor ula | an rma |c
The SOIMSHIK &ild ﬁeﬁ)éwfgc%jma? 95 rraltr)%?/%ed{ rea (;tr%egn aa)és can be
emﬁemm@ﬁdluwmgnmgré m@aaﬁwmatgpegmﬂ;mmm@ﬁéhﬁ@I@%my{hm
i%gb‘%@o&be v uh the KACh, é%@%@%ﬂe e&wa%wmau

ited, for example by usm alower osage. The comp oundso t

dev@i@mmteﬁfw@\fvtﬁawﬁaﬁam%(@@éﬁ.&fawra%eeam S eawm-e @Fﬁarag}%ér3> It
haéq@f@gpgéeﬁ%@@m&mt&mlm@sﬁﬁs@émwh@wmtﬁwmzﬂwa@y

thr%%gfgﬂé)& hr\}%@ > of {%g%%%% edl%g @fg@?g agl %g%%lﬁ] L\J pro?ect from
sudiarmase uicahywditoepl duesaits sanftateeubly bsedify dretherappwanted
pro‘ﬁ:gﬂa oa}'xog g{é:%d}f%ﬁ@&r@ftw‘éﬁa\{vhlch can be abolished by prolonging

C

lon” potentia

The compounds of the formula | and/or their pharmaceutically acceptabie salts can be
employed for producing a medicament for the therapy or prophylaxis of reentry

arrythmias, of supraventricular arrhythmias, atrial fibrillation and/or atrial flutter.

The compounds of the formula [ andfor their pharmaceuticaliy acceptabie salts are
further suitable for producing a medicament for the therapy or prophylaxis of heart
failure, in particutar of diastolic heast failure and for increasing atrial contractility.

The compounds of the formula | andfor pharmaceutically acceptabie salts thereof
inhibit TASK potassium channeis, for exampie 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 salls are suitabie
for the prevention and treatment of diseases caused by activation or by an activaied

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 | andfor their pharmaceutically acceptable salts are also suitable for producing
a medicament for the therapy or prophylaxis of respiratory disorders, especially sleep
apnoeas, neurodegenerative disorders and cancers, for example sieep-related

respiratory disorders, central and obstructive sleep apnoeas, Cheyne-Stoke's



10

15

20

5 The compounds of the formula | and/or their pharmaceutically
acceptable salts can be employed for terminating existent atrial fibrillation
or flutter to restore the sinus rhythm (cardioversion). in addition, the
substances reduce the susceptibility to the development of new fibrillation
events (maintenance of sinus rhythm, grophylaxis), It has further been
observed that the substances are effective for preventing life 10
threatening ventricular arrhythmias (ventricular fibrillation) and are able to

brealPHRtE Mg S Rdeas fleatR ythauky however sy ianse wlkth,

bringing about an unwanted prolongation of the so-called QT interval. The

POStRRFFRHT BRI HIReAOHARBOC (OISR R tERIRITRIANY 4RI saREAt0TY

disor@%&%l!&@iﬁ@%ﬁ%?ﬁ{ %ﬁﬂ!&iﬂﬁ,%&ﬁﬁ%@%&%@% R8O with altitude
prophylaxis of reentry arrythmias, of supraventricular arrhythmias, atrial

adapfglipa8auadod &E?Fé’lfﬁaﬁéﬂ‘%%mﬁ%{ﬁ?ﬁ With &YeexiaANdYYBEtRaRNI2,
neurdiesBIRceiticalssrseRiae Rt ara z Adiher sudrblestor psariHe e fdisease,

medicament for the therapy or prophylaxis of heart 20 failure, in particular
HuntipoipistofiSrass @%B%rémﬁrﬁ%ﬁéﬁégﬁﬁd%ﬁa%%@a&ﬂlaﬂ ¢Racer and prostate
cancéPmpounds 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
SumrhABK-inhibitory properties, the compounds of the formula I and/or their
pharmaceutically acceptable salts are suitable 25 for the prevention and
treatment of diseases caused by activation or by an activated TASK-1,
Accodiid @tslisensesspisetheesangasiicby hedrSuAd opted amael
Because of the effect of the substances on the TASK channel, the
compounds of the - form 3 | and/or their pharmaceutically acceptable
salts are also suitable f pro%ucing 30 a medicament for the therapy or
prophylaxis of respiratoryzdigorters, especially sleep apnoeas,
neurodegenerative disor
respiratory disorderB,i¢entral
Cheyne-Stoke's R5 N

in which the meanings are:

A C,SorsS=0;

n 0,1,20r3;

R1 phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyraziny,
where each of these aryi radicals is unsubstituted or substifuted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, {, CN,
alkoxy having 1, 2, 3 or 4 C atoms, OCFg, methylsulfonyl, CFq, alkyl

having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino;

or

R1 cycloalkyl having 3, 4, 5, 6 or 7 C atoms;

R2 phenyl, pyridyl, thienyl, naphthyl, quinclinyl, pyrimidinyl or pyrazinyl,



6 breathing, snoring, impaired central respiratory drive, sudden infant
death, postoperative hypoxia and apnoea, muscle-related respiratory
disorders, respiratory disorders following long-term ventilation, respiratory
disorders associated with altitude adaptation, acute and chronic
pulmonary disorders with hypoxia and hypercapnia, 5 neurodegenerative
disorders, dementia, Alzheimer's dise&8e, Parkinson's disease,
Huntington's disease, cancers, breast cancer, lung cancer, colon cancer
and prostate cancer. Summary 10 According to a first aspect, there is

provided a gampouadiofingdormiia :]agig%i:sc?saﬁsul&%ttﬁéﬁ&%%gﬁﬁed by 1, 2

R6 \\.-( R7 in which the meanings are:
R1 phenyl, pyRdyibefitsgntnasirpiaddumolihgl G5oHmRARGITING RAZingl!. Br, 1, CN,
where eachahhre aiNAdicalRdzHRsYRHtHed %ﬁﬁt@t%ﬁﬁ’s%b% BH,

3 substituents selected fronfthe group consisting of F, CI, Br, I, ON
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alkoxy having 1, 2, 3 or 4 C atoms, OCF3, methylsulfonyl, CF3, alkyl 20
having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino; or R1 cycloalkyl having 3, 4, 5, 6 or 7 C atoms; R2
phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl, 6a
where each of these aryl radicals is ungubstituted or substituted by 1, 2 or
3 substituents selected from the group consisting of F, Cl, Br, I, CN,
COOMe, CONH2, alkoxy having 1, 2, 3 or 4 C atoms, OCF3, OH, 7
mem&mmyén?f%fﬁé‘%%%%@iﬁg%,%PB%P@@WW%M
sulfamoyl, acetyl, and methylsulfonylamino; R3 CpH2p-R8;p 0, 1,2, 3, 4
or 5; 5 R8 GHiGti2 Fa i 22 @F B ethigloalkyhiaviriga3, 4, 5, 6 or 7 C
atogs Cz_gg[, C=C-CH3, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or
pyri 9,2J9heré phenyl and pyridyl are unsubstituted or substituted by 1, 2
or $substityentsysejegtged grom the group consisting of F, Cl, Br, 1, CF3,
OCE3, CN, COOMe, CONH2, COMe, OH, alkyl having 101,2,30r4C

atoP8, alkdxBalifig; &8 8r ¥ C3afifeRidiRyiRmmdt seifabyl C atoms,

methylsulforyl-and~methylsulfapylamino; R4, hydroge alkyl having 1, 2 .
or3C atomes;_ r%r/lﬁ @{-r%b?qgléi(/}/ hwm i‘ b%?:g %22 %ar#g?éws, ph&yjﬂ or pyridyl,

oge havin a
where phenyl and pyridyl are unsubstituted or substituted by 1, 2

R3

or 3 substituents selected from the group consisting of F, Cl, Br,
I, Ckg, OCFg3, CN, COOMe, CONHp, COMe, OH, alkyl having

1,2, 3 or 4 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamine;
R4 hydrogen or alkyl having 1,.2 or 3 C atoms;
R5 hydrogen or atkyl having 1, 2 or 3 C atoms;
R6 and R7
independently of one another hydrogen, F or alkyl having 1, 2, or 3 C atoms:

and the pharmaceutically acceptabie salts and trifluoroacetates thereof.

According to a second aspect, there is provided a compound of the formula | and/or its

pharmaceuticaily acceptable salts as defined above for use as medicament.

According to a third aspect, there is provided a pharmaceutical preparation comprising
an effective amount of at least one compound of the formula | as defined above and/or
of a pharmaceutically acceptabie salt thersof as active ingredient, together with

pharmaceutically acceptabie carriers and additives.

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

together with pharmaceutically acceptable carriers and additives in combination with
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15 R6 and R7 independently of one another hydrogen, F or alkyl having 1,
2, or 3 C atoms; and the pharmaceutically acceptable salts and
trifluoroacetates thereof. According to a second aspect, there is provided
a compound of the formula | and/or its 20 pharmaceutically acceptable
salts as defined above for use as medicament. According to a third
aspect, there is provided a pharmaceutécal preparation comprising an
effective amount of at least one compound of the formula | as defined
above and/or of a pharmaceutically acceptable salt thereof as active

one ghdgredifeathesRRENAMPICT s actinedngedicatt optobiaroantaricalrl
additives. According to a fourth aspect, there is provided a pharmaceutical

preparation comprising an effective amount of at least one compound of
Accofiséngimalfffragsraiiethersdsd sidrisidoing pisarehbacotsatyadedgtebformula | as
cal ] - ) : ically ‘
O e aerh A ves T e apeatan e e B broducing a

medigatepphigitae dheyrpy sstReniyedie mbas dine erbyiitos. wisichramy e
aboli@fthASPRILABENS PLRYIRGHIEMER of a compound of the formula | as

defined above and/or of a pharmaceutically acceptable salt thereof for
producing a 5 medicament for the therapy or prophylaxis of cardiac

Acco?tﬁméftmaﬁmg%%%ﬂ e RDRIISARALRY RRAIQRAING g‘@o@ﬁggﬂiﬁ?mﬂ%}formuta |

According to a sixth aspect, there is provided the use of a’ compound

as daf{paR Ay ans et RittTRasRYIsTdY BpRERiakie sbiieseetfnabieducing a
mediEhEIRIRANIRS HOHNNG rdfadicnRdps R thasaRyor prophylaxis

of reentry arrhythmias. According to a seventh aspect, there is provided
the use of a compound of the formula | as defined above and/or of a

AccoRiiREM8eeYEcalYPseBRIAPIRAIINGHRRE LY PrOdUEing 2 DRIISAMERE IRE formula
the therapy or prophylaxis of supraventricular arrhythmias.
| as defined above and/or of a pharmaceutically acceptable salt thereof for producing a

medicament for the therapy or prophylaxis of supraventricular arrhythmias.

According to an eighth aspect, there is provided the use of a compound of the formula |
as defined above and/or of a pharmaceutically acceptable salt thereof for producing a

medicament for the therapy or prophylaxis of atrial fibrillation or atrial fiutter.

According to a ninth aspect, there is provided the use of a compound of the formula |
as defined above and/or of a pharmaceutically acceptable salt thereof for producing a
medicament for the therapy or prophylaxis of respiratory disorders, neurodegenerative

disarders and cancers.

According to a tenth aspect, there is provided the use of a compound of the formula |
as defined above and/or of a pharmaceutically acceptable salt thereof for producing a
medicament for the therapy or prophylaxis of sleep-related respiratory discrders,
central and obstructive sleep apnoeas, Cheyne-Stoke’s breathing, snoring, impaired
central respiratory drive, sudden infant death, postoperative hypoxia and apnoea,
muscle-related respiratory disorders, respiratory disorders following long-term

ventilation, respiratory disorders associated with altitude adaptation, acute and chronic
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15 According to an eighth aspect, there is provided the use of a
compound of the formula | as defined above and/or of a pharmaceutically
acceptable salt thereof for producing a medicament for the therapy or
prophylaxis of atrial fibrillation or atrial flutter. 20 According to a ninth
aspect, there is provided the use of a compound of the formula | as
defined above and/or of a pharmaceuti€ally acceptable salt thereof for
producing a medicament for the therapy or prophylaxis of respiratory
disorders, neurodegenerative disorders and cancers. 25 According to a

puimmmaﬁgéﬂﬂ,emenéth‘smmdé@mbhmwnianpeumﬂmr@rﬁneldimaders,
demgﬁ“{i eﬂiﬁ?&\‘r‘?e?’%défgegs% pﬁéﬁ%&#@%%g&&‘aP@ﬁ{%aﬁwge&ﬁ%‘%@é dpancers,

producing a medicament for t erapy or prophylaxisof sleep-relaté

breaséspnamiryuligorgses! nigalcansebsndivsisse pameseas,
Cheyne-Stoke's breathing, snoring, impaired central respiratory drive,
sudden infant death, postoperative hypoxia and apnoea, 30

AccorfliRg torenedevenipirgpsctifuedeis, peypiatbthalissrders fuliowingd of the
ar intion. reco . o . .

Form o aralor ch RaRIedRnan ] S0t MR thereot for

produgineredpaidicaspotiEydhertireaisordean himisrabhedrhisitueesin particular

diastlReASE A AneRsreLuyiagian s lnsantycancers, breast

cancer, lung cancer, colon cancerand prostate cancer. 5 According to an
eleventh aspect, there is provided the use of a compound of the formula |

Acco"f‘&i%ﬂ@%dt%% Aduer ‘%ﬁér@h@rﬁr"&?ﬁ%cé'Bﬁ&%g%ﬁéjﬁrﬁgﬁ?ﬁéﬂr

producing a medicament for the therapy or prop ure, In
compyisteLRl aifastdir HeauThmnh R Igastfenmensappignaeatosfaaotiiey! ao defined

abovAGHUAPGAg 3hweliiLasnesh Do R RvdatAARAIMASYiCR ata glgfcker as

_ preparation comprising an effective'amount of at least one compoun
activinhibgepdients dogrityasgvith pharmaceutically acceptable carriers and additives.

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

additives.

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

meanings are:

A C, Sor 5=0;

n 0,1, 20r3;

R1 phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyi, 5-quinolinyl, 8-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, CI, Br, I, CN,



above and/or of a pharmaceutically acceptable salt thereof, and of a beta
blocker as active ingredients, together with pharmaceutically acceptable
carriers and additives. 15 According to a thirteenth aspect, there is
provided a pharmaceutical preparation comprising an effective amount of
at least one compound of the formula | as defined above and/or of a
pharmaceutically acceptable salt there@f, and of a IKs channel blocker as
active ingredients, together with pharmaceutically acceptable carriers and
additives. 20 Compounds of the formula | preferred in one embodiment
areatvosy imewinigH 1 hweahibggers, OCFS, onSth@isulfongl, Zén3a0yR1
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naﬁﬂvnwﬂ.q%ir?oﬁﬁﬁ,%%ﬁ iy metQuiARIIAG:, BamerhyrceLiAbRhy!,
7- goetplnytifSrudreiityl, 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 30 or 3 substituents
selected from the group consisting of F, Cl, Br, I, CN, 7c alkoxy having 1,
2, 3 or 4 C atoms, OCF3, methylsulfonyl, CF3, alkyl having 1,2,3 0or4C
atoms, dimethylamino, sulfamoyl, acetyl, and methylsulfonylamino; WO
2006/136305 PCT/EP2006/005579 8 or
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RI cyclohexyl; 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- 5 quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl,
5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl or 4-pyridazinyl, where each of
WeeHBeadA3adicals is unsubstituted or substituted by 1, 2 or¥¥-E{FHSG6EIRT o
selected from the group consisting of F, CI, Br, I, ON, COOMe, CONH2,
alkoxy having 1, 2, 3 or 4 C atoms, OG3, OH, 10 methylsulfonyl, CF3,
alkyl having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino; R3 CPH2p-R8; p 0, 1, 2, 3, 4 or 5; R8 CH3, CH2F,
or CHF2, CF3, cycloalkyl having 3, 4, 5, 6 or 7 C atoms, 15 C=CH,
C=C-CHa3, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2- pyridyl, where
R1 pherﬁncé{?‘n:%yﬁyridyl are unsubstituted or substituted by 1, 2 or 3
R2 substiteentszspletied romithyé drovpdydrBittiagybf Fii@inyBr i npRsyl, 2-
OCF il : o 0] ing;: 3 OF
e IR TR L e D
metHapEiow Sdinabiany Sorgiyigingg od RIrip oY § B EREIREidpTazinyt,
or 3 & AlmsinA>h¥dsoaeaAaLalkyl having 1, 2 or 3 C atoms; 25 R6 and
R7 independently of one another hydrodgen, F or alkyl having 1, 2, or 3 C
atoms: where each of these aryl radicals is unsubstituled or substituted by 1,2
or 3 substituents selected from the group consisting of F, Cl, Br, I, CN,

COOMe, CONH2, alkoxy having 1, 2, 3 or 4 C atoms, OCFz, OH,
methyisulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atoms, dimethylamino,
sulfamovyl, acety!, and methylsulfonylamino;
R3 CpH2p-R8;

D 0,1,2, 3, 407 5;

R8 CH3, CHoF, CHF9, CF3, cycloalkyl having 3, 4, 5, 6 or 7 C afoms,
C=CH, C=C-CHaq, alkoxy having 1, 2, 3 or 4 C atoms, pheny! or 2-
pyridyt,

where phenyl and 2-pyridyl are unsubstituted or substituted by

1, 2 or 3 substituents selected from the group cansisting of F, Cl,
Br, I, CFa, OCF3, CN, COOMe, CONH9, COMe, OH, alky!
having 1, 2, 3 or 4 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;

R4 hydrogen or aiky! having 1, 2 or 3 C atoms;

R5 hydrogen or alky! having 1, 2 or 3 C atoms;

R6 ang R7

independently of one another hydrogen, F or alky! having 1, 2, or 3 C atoms;

and the pharmaceutically acceptable salts and irifiuoroacetates thereof.

Particularly preferred compounds of the formula | are those in which
A is C or S=0;
n is0,1,20r3;
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and the pharmaceutically acceptable salts and trifluoroacetates thereof.
Particularly preferred compounds of the formula | are those in which 30 A
isCorS=0;nis0,1, 2or 3; WO 2006/136305 PCT/EP2006/005579 9

R1 is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-na A
‘591%3?5‘&?&% ﬁf)ég&gﬁ%}g@gﬂw

R1

or
R1
R2

R3

R4
R5
RS

52-quino|iny|, 3-quinotinyl, 4-quinolinyl, 5-quinolin
6-quinolinyl, 7- quinolinyl or 8-quinolinyl, where each of these aryl radicals
is unsubstituted or substituted by | or % 2 substituents selected from the
group consisting of F, Cl, Br, I, CN, alkoxy having 1, 2, 3 or 4 C atoms,
OCF3, methylsulfonyl, CF3 and alkyl having 1, 2, 3 or 4 C atoms; or Rl is
cycloa@hdnt) Reyisdyhehpyrizipy gy By Adiiemyyddhieovinienpphthy, 2-
3'th'%%%'hﬂnﬂa?l&&wq%fﬂaﬁamxbi%ﬂEJKL%W&@%?Q,%QMrax\éﬁﬂgg@Qﬂllﬂbﬁlsnyt, 7-
5-qumq}_|¢%yl, 6-quinolinyl, 7- quinolinyl or 8-quinolinyl, where each of these
aryl @RSV A EaHRRIRY or substituted by 1 or 2 substituents selected
from the growmernsistinerahéde BinylrdaGhR8 udduslitiuiay mgslibaiiBter by 1 or

4 C atoms; R3 is. CpH2p-RS8; ieég,l 2.30r4: R8is CH3, CH2F F2,
CFa oyt T HEEas palbsfe o e bR S o el b HER o,
having 1, 2, alboxy Gzatomd, Bhdnyl #i2atoms, OCF3, methyisulfonyl, CF3 and

aikyl having 1, 2, 3 or 4 C atoms;

is cyciohexyl;
is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinoliny!, 3-quinolinyl, 4-guinolinyl, 5-quinoliny!, 8-quinoiinyl, 7-
guinoliny! or 8-guinolinyi,

where each of these ary! radicals is unsubstituted or substituted by 1 or

2 substituents selected from the group consisting of Ci, Br, {, CN, CF3,

alkyl having 1, 2, 3 or 4 C atoms;
D is0, 1,2 3or4;
"R8 is CHa, CHzF, CHF9, CF3, cycloalkyl having 3, 4, 5 or 6 C atoms,

C=CH, C=C-CHa, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2-
pyridyl,
where phenyl and 2-pyridy! are unsubstituted or subsfituted by 1
or 2 substituents selected from the group consisting of F, Ci, Br,
[, CF3, OCF3, CN, COCMe, CONHy, COMe, OH, alkyl having
1,2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms;
is hydrogen or alkyl having 1, 2 or 3 C atoms;
is hydrogen or alkyl having 1, 2 or 3 C atoms;
and R7
are independently of one another hydrogen, F or alkyl having 1, 2, 0r 3 C

atoms,;

and the pharmaceutically acceptable salts and trifluorcacetates thereof.
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20 pyridyl, where phenyl and 2-pyridyl are unsubstituted or substituted by

1 or 2 substituents selected from the group consisting of F, CI, Br, |, CF3,
OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having 1,2,30r4C
atoms and alkoxy having 1, 2, 3 or 4 C atoms; 25 R4 is hydrogen or alkyl
wienaong/136266r 3 C atoms; R5 is hydrogen or alkyl having 1, GrEZ1806/665579
atoms; R6 and R7 are independently of one another hydrogen, F or alkyl
having 1, 2, or 3 C atoms; 30 and the [gparmaceutically acceptable salts
and trifluoroacetates thereof. WO 200(15 136305 PCT/EP2006/005579 10
One embodiment describes compounds of the formula | in which A is

ondefinesitadniHeAniar ARPRIRRSHE 1 IUHRBILMPHMS AL deRAHRS:s C or

compounds of the formula | in which niis 1 or 2. 5 A further embodiment
SOgREGIREBRIBADGUNdS of the formula | in which R1 is phenyl, 2- pyridyl,
3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-naphthyl,

2-guinolinvyl,.3- quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, .
A S s et SIS SO T W s 1 02

2-pyrazinyl, 3-pyridazinyl, 4-pyridazinyl or 10 cyclohexyl, preferably,
A fm?é}yén‘?ﬁ%m%t%&’&ﬁﬁésdﬁmlé%qn@éﬂaﬁﬂél ForieVIn AR AL phenyt, 2-

2-naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl,
ny@édu%aﬁﬁwsﬂ-amr%in%r?fﬁ?ﬁwﬂnén iR BY eyl TGN fSr ekl Hrastplinyt, 3-
quiroRYVidyLcdrRgligv], SqDRRIHY], Bcauirmtiny noeeahexs.quiemmeach of
pyrit%ied%%l, Eﬁggﬁ%ﬁﬁ%&%%&%ﬁidmy{ 2-pyrazinyl, 3-pyridazinyl, 4-pyridaziny! or
cyclohexyl, preferably phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyi, 3-thienyl, 1-
naphthyi, é—naphthy!, 2-quinoclinyl, 3-guinoclinyl, 4-guinolinyl, 5-guinolinyl, 8-guinoiiny!, 7-
quinolinyi, 8-guinoliny! or cyclohexyl, for exampie phenyl, 3-pyridyl, 4-pyridyt, 1-
naphthyi, 8-gquinolinyl or cyciohexyl, where each of the aryl radicals, for example
phenyl, is unsubstituted or substituted by 1, 2 or 3 substituents selected from the group

consisting of F, CI, Br, |, CN, alkoxy having 1, 2, 3 or 4 C atoms, OCF3, methylsulfonyl,
CF3, alky! having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoy!, acetyl, and

methylisulfonylaming, preferably F, Cl, Br, 1, CN, alkoxy having 1, 2, 3 or 4 C atoms,
OCF3, methyisulfonyl, CFa and alkyl having 1, 2, 3 or 4 C atoms; R1 is defined for
example as phenyl, 3-pyridyi, 4-pyridyl, 1-naphthyl, 8-guinoliny! or cycichexyl, where
phenyl is unsubstituted or substituted by 1 or 2 substituenis selected from the group of

F, Cl, methoxy, OCF3, methytsulfonyt or CF3.

A further embodiment describes compounds of the formuia | in which R2 is phenyi, 2-
pyridyl, 3-pyridyl, 4-pyridy!, 2-thienyl, 3-thienyi, 1-naphthyl, 2-naphthyl, 2-guinolinyl, 3-
guinolinyi, 4-quinoiinyl, S-quinoliny!, 8-quinclinyl, 7-guinclinyl, 8-quinolinyi, 2-
pyrimidinyl, 4-pyrimidinyl, S-pyrimidinyl, 2-pyrazinyl, 3-pyridaziny! or 4-pyridazinyl,
preferably phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthy!, 2-quinolinyl, 3-quinolinyl, 4-quinclinyl, 5-guinoliny!, 8-quinolinyl, 7-quinolinyi
or 8-guinoliny!, for example pheny!, 2-pyridyl, 3-pyridyi, 2-thienyl or 8-quinolinyi, where
each of these aryl radicals is unsubstituted or substituted by 1, Z or 3 substituents
selected from the group consisting of £, Cl, Br, I, CN, COOMe, CONH>, alkoxy having
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phenyl, is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group 15 consisting of F, Cl, Br, I, CN, alkoxy having 1, 2, 3 or 4
C atoms, OCF3, methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atoms,

imeth %?ﬁ%no, sulfamoyl, acetyl, and methylsulfonylamino,ferl?ﬁﬁg 5
‘%ﬁg&rﬁ%& , alkoxy having 1, 2, 3 or 4 C atoms, OCF3, methylsu or%,s'579
CF3 and alkyl having 1, 2, 3 or 4 C atoms; R1 is defined for example as
phenyl, 3-pyridyl, 4-pyridyl, 1-naphthylf B-quinolinyl or cyclohexyl, where

20 phenyl is unsubstituted or substituted by 1 or 2 substituents selected

from the group of F, Cl, methoxy, OCF3, methylsulfonyl or CF3. A further
1, Brassdiveaiomss SbEs o %waoﬁﬁaaaw%ﬁm@b % prafy o atoms,

T

l,
CF7.@itvidliavind-quandlent & piemadiyisdyyerarmi ,@fﬁwmﬁaiﬁggnyl, 2-pyridyl,

. invl. 3-ovridazi
s AR PRy AR s
sut@tiutadimyil 35@1iﬁmfﬁyﬁbﬂqhiﬁ@hﬁ?i%%ﬁﬁiﬁﬁi#,défamrtﬁw?up of F and
megﬁ?uinolinyl or 8-quinolinyl, for example phenyl, 2-pyridyl, 3-pyridyl,

2-

hienyl or 8-quinolinyl, where 30 each of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3 substituents selected from the

Ong'avpSARRIAt g rbef fitploGlls CORMerGONHE, llicix RiaviGg Myg-R8,
2006/136305 PCT/EP2006/005579 11 1, 2, 3 or4 C atoms, QCF3, %HF
whesaPyARIbrigd S ARGPRIDRIE §; 2, 3 o4 CRRE S driiat gt " 2: CF 3,

cycﬁ%?gi%wﬁgegyh and reethylspifoylaming ereferablgbyChBing £, 3 or4

ving 1, 2, 3 or 4 C atoms; Rl Is for example defined as

atopRe MHeAyDyFidybySdply gy b2y iios 8RO, whe e ripghyCaddt,

2-thienyl are unsubstituted or 5 substituted by 1 or 2, preferably 1,

C=6ubbtauphes veds Ry Whet Ais oy rmag ¢-Ryeghy). for examipie phenyl, are
unsubstituted or substituted by 1 or 2 substituents selected from the group consisting
of £, Cl, Br, I, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3 or 4

C atoms, alkoxy having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino, preferabiy F, Cl, Br, |, CF3, OCF3, CN, COOMe, CONHy,

COMe, OH, alkyl having 1, 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms,
for exampie, Cl, CN, COMe and methoxy; R3 is for exampie defined as CH3, CHaF,

CF3, cyclopropy!, C=CH, C=C-CH3, pheny! or 2-pyridyl, where phenyl is unsubstituted
or substituted by 1 or 2, preferably 1, substituents seiected from the group of Cl, CN,
COMie and methoxy.

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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One embodiment describes compounds of the formula | in which R3 is
CPH2p-R8, where pis 0, 1, 2, 3 or 4, for example 0, 1, 2 or 3, and R8 is
CHS3, CH2F, CHF2, CF3, 10 cycloalkyl having 3, 4, 5 or 6 C atoms,
C=CH, C=C-CHa3, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2-pyridyl,
for example CH3, CH2F, CF3, cycloprgpyl, C--CH, C=C-CH3, phenyl or
2-pyridyl, where phenyl and 2-pyridyl, for example phenyl, are
unsubstituted or substituted by 1 or 2 substituents selected from the group

A furGRAERIBSAPhEnt (e SEribe S ESnTBElmb L tFOGMR:E ONRAHIGHANE. Phhe
alkyl having 1, 2, 3 or 4 15 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,

subsiifieaiisy g, BRa SNt NAeHE dhi¥AEeRsumbfANASIS are

hydrdyjgferably F, Cl, Br, 1, CF3, OCF3, ON, COOMe, CONH2, COMe, OH,
alkyl having 1, 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms,
for example, Cl, ON, COMe and methoxy; R3 is for example defined as

A furfeERe abBHmENI S3EIPROBY MBS GF ¢hE kbmhanyhakRy ¥ knd R7 are
where phenyl is unsubstituted 20 or substituted by 1 or 2, preferably 1,

indengKiaRts s YRR MUK RO SPEMONOT CHRIRPIH AYRERRSKY /afurther

embdHithenteiebediasisinpeiipas epmeows RS the @impHlardomHelsBdsttuents R6
drogen or methyl, for example hydrogen, 25 A further embodiment

and %Zé%r‘?ﬁ%@%‘o%ﬁoh%@tﬁﬁﬁé RYRHRES P WRRIARS T /G GYEP S Mnethy|,

for example hydrogen. 12 A further embodiment describes compounds of
the formula | in which one of the substituents R4 and R5 is methyl and

The GREBAMIGS Al HIBJRAMYIRR MMM RS ik SIRFGRISOM YA arRe, | e centers of
asym@nebgdimeit deseribesreamporipehthaniyrauins adich Revandaf3

are independently of one another hydrolgen or _methgl, for example
% osure in es all

config]%ﬁgaréﬁ.r A fhepnfiguration. The disc clu possible

stereoisomers, for example enantiomers or diastereomers, and mixtures of two or more
sterecisomeric forms, for example enantiomers and/or diastereomers, in any ratios.
The disclosure thus includes for example enantiomers in enantiopure form, both as
levorotatory and as dextrorotatory antipodes, and in the form of mixiures of the two
enantiomers in various ratios or in the form of racemates. individual sterecisomers can
be prepared as desired by fractionating a mixture by conventional methods or for

example by stereoselective synthesis.

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

tautometic forms of compounds of the formula |.

The present disclosurs further includes derivatives of compounds of the formula |, for
example solvates, such as hydrates and alcohol adducts, esters, prodrugs and other
physiologicaily acceptabie derivatives of the compounds of the formula |, and active

metabolites of the compounds of the formula |. The disciesurs likewise includes ali

crystal modifications of the compounds of the formuia L

Alkyl radicals and alkylene radicals may be straight-chain or branched. This also
applies fo the alkylene radicals of the formuia Cpng. Alkyt radicals and alkylene

radicals may also be straighi-chain or branched if they are substituted or are present in
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embodiment describes compounds of the formula I in which one of the
substituents R6 and R7 is methyl and the other is hydrogen, or R6 and
R7 are hydrogen. 10 The compounds of the formula | may exist in

wisisnisomgric forms. The centers of asymmetry which are presen,iRa¥ss7o

independently of one another have the S configuration or the R
configuration. The disclosure includes all possible stereoisomers, for
example enantiomers or dlastereomeré and mixtures of two or more
stereoisomeric forms for example enantiomers and/or diastereomers, in

oo S 5 o B R S R B

Exangiés thicafyinadioziet aresodtthe, eibyle namtigryie isdproasin mstnaiyb Ssmbivty!, sec-

butg%&%r 6? Bf[%s;le %e&vg]gﬁf' %L%@ r@@?ﬁ%@ ?lrgrﬁ Pe f r%ﬁ?@ﬁ%e%?%xam ple
racti t

esire onating a mixture by conventional me S or

memﬁ@e‘iby%ﬂ@ym|é&r@éw;¢mﬁeéué -DOMYiRHSId FyBreRdaNRoMmS-Rfepylene,
1 Sﬁiﬁoiﬁﬂén@eiWﬁﬁﬁ?kﬂ'écbi%gtﬂéﬁénéiédsfe@xé%%@@%ﬁ*%ﬁ@ﬂ@%qfadxcais One

compounds of the formula |. The_present dlsclosure further includes

or faerﬁ,afﬁv@%me&nb&r?ds of tffe fofinQI2MYBFog8LaM5IN oA RRd ditriene

radRs:hyckaies asgiateoho) sddtints agatersSptaditugsdasitvothdicals may be
sub%tﬁlstecfl%lc rﬁy acc c?table derivatives of the compounds of the formula I,
Aboites of the compounds of the formula I. The disclosure
likewise includes all crystal modifications of the compounds of the formula

Cyctadi M;@%%M@@&'SQ%F&H%& 'E%ﬁr’ﬁ%iég%gfgcggéi\@ww!ca%s having 3

branched. This also applies to the alkylene radicals of the formula

to AR Fd&i@ﬁf@%}ﬂd‘%(ﬁém"rémlyfﬁ&‘?%%é straRjhvieKsieParPy!
cychipaahie Dintaayyair-RIBuslilLBeth ey DIESENt, IBYAIEDS0NE/apE30exy!, 2-
me@ytc{/%!:%ggyﬁl/ 030 %Ségy%yciohexyf 4-methyicyciohexyl, cyclocheptyl etc. One or
more, for example 1, 2, 3,4, 5,6,7, 8, 8, 10, 11, 12, 13 or 14 hydrogen atoms in
cycloalkyl radicals may be replaced by fluorine atoms. Substituted cycloalkyl radicals
may be substituted in any positions. Cycloalkyl radicals may alsoc be in branched form
as alkylcycloalkyl or cycloalkylalkyl, for example methylcyclohexyl or cyciohexylmethyl,
Phenyl radicals may be unsubstituted or substituted one or more times, for example
once, twice or three times, by identical or different radicéis. if a phenyl radical is
substituted, it preferably has one or two identical or different substituents.
Monosubstituted phenyl radicals may be substituted in position 2, 3 or 4, disubstiiuted
in 2,3-, 2,4-, 2,5-, 2,6-, 3 4- or 3,5- position tnsubstifuted in 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2.4.6- or 34,5 position. A corresponding statement applies analogously also o the N-
containing heteroaromatic systems such as pyridyl, quinolinyi, pyrimidinyl or pyrazinyl,
the naphthy! radical and the thienyt radical, for example for 2-pyridy!, 3-pyridyl, 4~
pyridyl, 2-thienyl, 3-thienyl, 1-naphthyi, 2-naphthyl, 2-quinolinyi, 3~-quinolinyl, 4-
quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-quinolinyl, 8-quinolinyl, Z-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyi, 3-pyridazinyi or 4-pyridazinyl.

If 2 radical is di- or trisubstituied, the substituents may be identical or different.
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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- butyl and tert-butyl. The divalent radicals derived
from these radicals, for example methylene, 1,1-ethylene, 1,2-ethylene,
1,1-propylene, 1,2-propylene, 2,2-propylene, 5 1,3-propylene,
1,1-butylene, 1,4-butylene, etc. are examples of alkylene radicals. One or
more, for example 1, 2, 3, 4, 5, 6, 7, 8, or 9 hydrogen atoms in alkyl and

If the kiR n@slistisaTarhedeniangshby theroemntrasasinstiuidalkre or more

radicals may be substituted in any positions. 10 Cycloalkyl radicals may

basicRElFHQC K alith e B RISUING LRRIENG SAEReRHing Phgsegically,
pharBErBEtRISIYsiaprdibsrelppubdebtaathyayeliehily the pharmaceutically

2-methylcyclopropyl,  cyclopentyl, 2-methylcyclobutyl, 3-methyicyclobut¥,

acceRiRtELERLR, BYERRONS SIHRACTLRE Xy 4SO SRPRGHEL of the formula |
whicrgﬁgegl%l%@gmi{%’ﬁ%\@?ﬁ@ﬁ@g@ca@lér gprsf@:LfS@éSﬁfiﬁﬂ%Jcl)r% S é}faore basic

, 0,./, Q, I, , or 14 rogen atoms in cycCioa radicals )
heterﬂ%?%%%ﬁ?aé@d”lﬂ}%@ﬁd@ﬁ%lﬂ%%ﬁ rtB%eT&%‘;‘}cHBA{ﬁé iqgfﬁeﬁystquted acid
add itth %at&gtdwmdriargavli i@clzﬁitésl?ga”r(ﬁ%yglﬁ@éklybﬁﬁi@aﬁm;%ai§arb?ﬂm rides,

ranche m as alkyIlCyClOo or cyclioa alkyl, 10r exampie
PhoSHlRIACTUGHER TR Ry PPl RS g Retes. fumarates,

malatéishstibiie@okstinSHiteh o gbnmedimes uregantde dinke.fvigala | by
or three times, by identical or different radicals. If a phenyl radical js 20
conveiRfi R IEpPEfer I FFAYE ebarﬁwa??ﬁéﬁﬂc‘ﬂft&r%’i‘@?y%%ﬁEﬁ|¥€éﬁt§?

dispviamositkstibisdphen\dacicals Moy kemihstitateThin posijonrtisSdaintke formula |
df'su stituted in 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5- Eosiéi?n trisubstjtuted in( i i

may gisoheflghrotonated oy an acilis. P%Eﬁ%‘f%%?ti CATOFEBIMIGIAG alkall meta

salts Shagdsrabhyegpdiesraoalngiousivialsz e the A sentainiogheirsofsomadiaple as

systems such as pyridyl, quinolinyl, pyrimidinyl.or pyrazinyl, 25 the

saits hzc{%hﬂwmgai@a?ra%}{?ﬂéct%ﬁ%g}?ﬁaﬁi%ﬁ%9 8 ﬁﬁple for 2-pyridyl, 3-pyridyl,
4- pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-naphthyl, 2-quinolinyl,

Th CJ',’,-%lljinolin)fl, 4- .

e disclosure Turther relates 1o processes for preparing the compounds of the formula
|. The compounds of the formula | can be prepared by various chemical processes, for
example starting from Z-amine-1,2-diarylethanols of the formula Il as outiined in
scheme 1 or 2, where A, R1, R2, R3, R4, R5, R8, R7 and n have the meaning
indicated above, and Y is a leaving group such as, for example, Ci, Br, i, tosylate,
mesylate in the case of an aliphatic radical R3 or additionally also F in the case of an

aromatic radical R3.



quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-quinolinyl, 8-quinolinyl,
2-pyrimidinyl, 4- pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl or
4-pyridazinyl. 30 If a radical is di- or trisubstituted, the substituents may be
identical or different. 14 If the compounds of the formula | comprise one
or more basic groups or one or more basic heterocycles, the disclosure
also includes the corresponding physidfgically, pharmaceutically or
toxicologically acceptable salts, especially the pharmaceutically
acceptable salts, but also the trifluoroacetates, Thus, the compounds of
the formula | 5 which have one or more basic, i.e. protongggbleggroups or
comprise one or more basic heterocyclic rings, can also be\uged in ghe
forpmof gheir physiologically toﬁrz% d acid addition sal th i anic or
organjg acidgor exa@ple as nydrochipgdesBad®sphates, at N
anegUlfonates, aceta%gfg‘glrc;t espmaleates—fimarates, dg_a}g\ates, R6
glucargtes'gig. Salts can be obtai & from compounds of the forﬁgka byR7
10 conventiondl processes, for example by combining with an acid ina /f
solvent o dispersant or else by anr'gn exchange from other salts. The
compounds of the formula | may also be deprotonated on an acid*ggroup
and be used for example as alkali metal salts, preferably sodium or
potassium salts, or as ammonium salts, for example as salts with
ammonia or organic amines or amino acids. 15 The discl§sure further
HO reRfes to processes for preparing the compounds of the fogrmgdg 1. The

mp f¥és of the formula | can be prepared by various chepiical .R2
R1™  protesses, for example startipyy from Eaadno-l,z-dia@qa%nntz@f the
: R(ﬁmu/la,lfl as gytlined in sdheme 1 or 2-where A, R1, R2, R3s R4, ﬁS, RGR
R7¥and r?ﬁ/e he meaning 20 indicated above, and Y is a Ig,a_vm g 6
grexa

such\aS(, _ mple, Cl, Br, |, tosylate, mesylate in the case of '51”_( ) R7
aliphatic radical R3 or additie,nally also F inthe case ofan n

v !

Scheme 1

For the conversion shown in scheme 1, iniially 2 compound of the formuia |l is reacted
with a compound of the formula il in the presence of a base, for example sodium
hydroxide. The resulting compound of the formula iV is subsequently reacted with 2
compound of the formula V in the presence of a base, for example sodium hydride or

potassium hydroxide, to give the desired compound of the formula L.



aromatic radical R3. 15 HO R4 HO R4 R2 C=A CICIR6 Base R1'R5 N
R1R7R6 RSNHNO=\-(R72111l1lV R3. HOR41R2(3R4R2 R1 +

,Y Base R1 OA~ R6 R3 O=A N~R7 (~)nR7 ~(J}n V IV Scheme 1 For the
conversion shown in scheme 1, initially a compound of the formula Il is
WELNEE 35 ith a compound of the formula 111 in the presencBHTEPHREE0SST
for example sodium hydroxide. The resulting compound of the formula IV
is subsequently reacted with a compougnd of the formula V in the

presence of a base, for example sodium hydride or potassium hydroxide,
to give the desired compound of the formula I.

HO R4
HO R4 R2
R2 I R1
R1 + O=A Base RS “NH C}g,{ 5
RE  NH, o T O7A E/:sz
L In XV I
R3—0 R4
HO R4 R2
Rz R1
R*I)%< 1} Base RS N
R5 _NH C%zs e o=A" R6
O=A i 2)R3—Y ) R7
N
) v
Xt |
Scheme 2

5 Forthe conversion shown scheme 2, initially 2 compound of the formula Il is reacted
with a compound of the formuia I in the presence of a base, for example sodium
bicarbonate. The resulting compound of the formula XV is subsequently mixed with a
base, for example sodium hydroxide, and this mixture is reacted with a compound of
the formula V to give the desired compound of the formula |

10
A further method for preparing compounds of the formula | is in scheme 3 below,
where A, R1, R2, R3, R4, R5, R6, R7 and n have the meaning indicated above, and Y
is a leaving group such as, for example, Cl, Br, |, tosylate, mesylate in the case of an

aliphatic radical R3 or additionally also F in the case of an aromatic radical R3.

15
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WO 2006/136305 PCT/EP2006/005579 16 HO R4 Ho R4 CIRz R1 R2 +
O=A CR6 Base R1 R5 NH CI R5 NHZ nR7 O=AR6 11 R7 IIE XVI)n HO
R4R3-OR4 R2 //R2R1R5R1/~\1)Base'INR6 R5 NH Cl O=Ar R6

wo R BPph R7 /) n 7V XVI Scheme 2 5 For the conversigfshouiossro
scheme 2, initially a compound of the formula 1l is reacted with a
compound of the formula Il in the presence of a base, for example
sodium bicarbonate. The resulting cofir?pound of the formula XVI is
subsequently mixed with a base, for example sodium hydroxide, and this
mixture is reacted with a compound of the formula V tQ give the desired
campound of the formula I. 10 A further method for prem)aringé;ompounds

2

ofithe formula | is in sth&hieMs below,
RY . rR17T N
R1 > TEA hH Cl
Br /CE C{% O=A R6
O=A ] R7
+ R7 n
i Jn XVill
i
OH R3\o
R2 R2
NaBH R 1.8 Ri
a . ase
Xt — D N R6
] R7 Y }
4] 31
Xvi ;
Scheme 3

To prepare compounds of the formula | as shown in scheme 3, initially a bromo ketone

of the formula XV!I is mixed with NHE3 and subsequently reacted with a compound of
the formula 1l The resulting compound of the formula XVill is reduced with NaBHy to

give the compound of the formula XV1. The resulting compound of the formula XViis
subseduently mixed with a base, for example sodium hydroxide, and this mixture is
reacted with a compound of the formula V to give the desired compound of the

formuia |

The 2-amino-1,2-diarylethanols of the formula Il employed can either be purchased,
are known from the literature or can be prepared in analogy to synthetic methods
disclosed in the literature for preparing 1,2-amino aicohols. Exemplary methods for
synthesizing compounds of the formula |l and their subsequent conversion into the
compounds of the invention of the formula | are detailed hereinafter in the experimental
section. The compounds of the formula i, V and XVII can likewise either be
purchased, are disclosed in the literature or can be prepared by synthetic methods

known to the skilled worker.
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where A, R1, R2, R3, R4, R5, R6, R7 and n have the meaning indicated
above, and Y is a leaving group such as, for example, Cl, Br, I, tosylate,
mesylate in the case of an aliphatic radical R3 or additionally also F in the
case of an aromatic radical R3. 15 WO 2006/136305

VECPASPP8176/005579 17 0 10~ 1.NH3/DIM (I R2 R2 R1" RECDETRARISSTS
Cl _R6 Br/ICR6 0O=A0=AR7 +\R7n XVIInXVIIl 11 OHR3110
R2 R1 R1~R2 XVIII NaBH4 NH CI 1.fase ~N R6 0-A R6 2. R3-Y O-A™
R7YINnR7V 1n XVII

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

crystaliization and conventional drvings.

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

as medicament is claimed,

The compounds of the invention of the formula | and their pharmaceutically acceptable
salts can thus be used on animals, preferably on mammals, and in particular on
humans, as pharmaceuticals on their own, in mixtures with one another or in the form

of pharmaceutical preparations.

The present invention also relates to the compounds of the formula | and their
pharmaceutically accepiable salts for use in the therapy and prophyilaxis of the

abovementioned diseases and to their use for producing medicaments for the

abovementioned diseases and medicaments with a Kt channel-blocking action.

Also claimed is a pharmaceutical preparation comprising an effective amount of a
compound of the formuia | and/or of its pharmaceutically acceptable saits, together
with pharmaceutically acceptable carriers and additives, alone or in combination with
other pharmacological active ingredients or pharmaceuticals. The pharmaceutical
preparations normally com;ﬁrise from 0.1 to 80 percent by weight of the compouhds 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 fiquid 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,
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Scheme 3 To prepare compounds of the formula | as shown in scheme 3,
initially a bromo ketone 5 of the formula XVII is mixed with NHE3 and
subsequently reacted with a compound of the formula Ill. The resulting

c%rg(%%nd of the formula XVIII is reduced with NaBH4 to g'\é%mz 06

‘gompou?ﬁﬁ B the formula XVI. The resulting compound of the formula K7

iIs subsequently mixed with a base, for example sodium hydroxide, and
this mixture is reacted with a compoui@ of the formula V to give the
desired compound of the 10 formula 1. The 2-amino-1,2-diarylethanols of

the formula 11 employed can either be purchased, are known from the
panaieimite 6&@&@5@%@%@% BREFYERPLHNERIGABIRIRY Iaglaten ignd the

pr&@@r&?ﬁ@%iﬁ&i%ﬂb@ﬂﬁéjﬁ@ﬁsﬁo@a{ﬁﬂéqr?iﬁﬂ?@ﬁadﬁﬁé_mbffxmmii% particular
Sy thesizin ompou S the formula their s equent

RO R GO B e Sh e e e Toipver be used

alodetail eghbtimeivaftephatira cepirahextgliesdstionp Fttedentpdbno setbtirery and in

hur_t%)gmHJgtagﬁ&e%@%ﬁé’#%@dwﬂ?ﬁig}%@b&%t g@irageoﬁdiﬁ%%aﬁqmaf

in the literature or can be prepared by synthetic met nown to the
andfan reivehasmavertioal Bsssotbie $atle 2606y Er amamaunihwrimgrg 0.01 mg

to y@kgggdgﬁ;{@d, the purification of the products and/or intermediates
takes place by conventional methods such as extraction, chromatography
or crystallization and conventional dryings. 5 The use of the compounds

Thokitietbworiarl iafgntiizir phainedeeistichhis @cgeptdtrievdatigeasith which

excrlrﬂ)?dri% sa-%“r%r‘édﬁa%%%%%ﬁr '?:%s%?éﬂpg%%'}%sagéﬂ%%éﬁ‘ﬁ@%@%ﬁ%&%ﬁégﬁgg'-é lvents,
and their pharmacedutically acceptable salts can thus be used on animals,
geljosfeeshlpunpasiivmarsemdahipbereimignghand other active substance carriers it

is possible fo use for example antioxidants, dispersants, emulsifiers, antifoams,
masking flavors, preservatives, solubilizers, agents for achieving a depot effect, buffer .

substances or colorants.

For a form for oral use, the active compounds are mixed with the additives suitable for
this purpose, such as carriers, stabilizers or inert diluents, and converted by
conventional methods into suitable presentations such as tablets, coated tablets, two-
piece capsules, agueous, alcoholic or oily solutions. Examples of inert carriers which
can be used are gum arabic, magnesia, magnesium carbonate, potassium phosphate,
tactose, glucose or starch, especially comn starch. Preparation can take place both as
dry and as wet granules. Suitable as oily carriers or as solvents are, for example,
vegetable or animal oils such as sunflower oil or fish liver oil. Suitable solvents for
agueous 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 polypropyiene glycols.

For subcuténeous, 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 pharmacﬁeuticalty acceptable salts may

also be lyophilized and the resulting lyophiiizates be used, for exampie, for producing
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10 humans, as pharmaceuticals on their own, in mixtures with one another
or in the form of pharmaceutical preparations. 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 15

Vb sveinaiitdned diseases and to their use for producing mestiicansntaies 79
the abovementioned diseases and medicaments with a K+
channel-blocking action. Also claime%bs a pharmaceutical preparation
comprising an effective amount of a compound of the formula | and/or of
its pharmaceutically acceptable salts, together 20 with pharmaceutically

pm@ﬁ@@ﬁ&h}?&%iﬁ:@ %ﬁd@&@.i%& : a@@%@ammwt_ ' | i@rgh%hw%‘%f
rmacological acuve Ingredients or pnarmaceuticails. e

Py RIE T2l e oT PR I RO RFOHRGoL s sbras it as
sugaeightiaith e wongzoginds sy dhavioiitolsdlantdier, iedighanxaessuttally various

soi@e?ﬁg%@ﬁlt%ﬁ@ﬁs' The pharmaceutical preparations can be produced in a
manner known per se. For this purpose, the 25 compounds of the formula

I and/or their pharmaceutically acceptable salts are converted together

Suitble R ARMRIESRIL IGLHAUIdRPALP assMHral YRGS SRR SUIPIRRIS o

and, if desired, in combination with other pharmaceutical active _
SPIAg RGeS ATRI SRR BRSRPRIIPIRHRE R RAHSIARR SR agtive ingredient of
the pivaioracentioalrpiarmane otiedisine arptetesnans megisinemReutically

P aceuticals which comprise, a c ound of the formula.l and/or it
e O el S R B puch
solverdenp edriift IO OGE 136308<RGIYE POURSISHEERT Mtapaseatdicly,

exciPERLERUSYs Sala R AHRRSANRNL A RICAINA DY A 3lioR. A0 gaé, Such
preferred administration depends on the individual case, for example on
a pwﬁ'ﬁm&ﬂg@pmes the active ingredient normally in a concentration of about 0.1

to 10, in particular of about 0.3 to 3 percent by weight.

The dosage of the active ingredient to be administered or of the pharmaceutically
acceptable salts thereof depends on the individual case and shouid be adapted fo the
circumstances of the individual case as usual for an optimal effect. Thus, it naturally
depends on the frequency of administration and on the potency and duration of action
of the particutar compounds employed for therapy or prophylaxis, but also on the type
and severity of the disease io be treated, and on the gender, age, weight and individual
response of the human or animal to be treated, and on whether therapy is acute or

prophylactic.

The daily dose of a compound of the formula | and/or its pharmaceutically acceptable
salts for a patient weighing about 75 kg is normally at least 0.001 mgrkg to 100 mg/kg
of body weight, preferably 0.01 mg/kg to 20 mg/kg. Even higher dosages may aiso be
necessary for acute episodes of the disease, for example in an intensive care unit. Up
to 800 mg per day may be necessary, especially on i.v. use, for instance for an infarct
patient in an intensive care unit. The dose may be in the form of a single dose or be
divided into a plurality, for exampie two, three or four, single doses. Parenteral

administration by injection or infusion, for example a continuous intravenous infusion,
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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 5 human medicine. The
&E%m%%&j’cals comprise active ingredients of the formula %35%@5&?&35579
pharmaceutically acceptable salts generally in an amount of from 0.01 mg
to 1 g per dose unit. The skilled worker is familiar on the basis of his
expert knowledge with which 10 excipghts are suitable for the desired
pharmaceutical formulation. Besides solvents, gel formers, suppository
bases, tablet excipients and other active substance carriers it is paossible
mayAlRR 16 aNANBREHRo SRREREIY Eh Hre drRaTBRT SRFYIG ARRGSRE cardiac
arriyaakiag, flavesarapes &i\@ativeensplitiremingents for achieving a depot
effect, buffer substances or colorants. 15 For a form for oral use, the
active compounds are mixed with the additives suitable for this purpose,
Thesgompswarsiefdhstiifimdes! anigien Gikicpitsraatesimaliyaabbgptable salts can
ais§ U EHHBIAMEI UL IO S RS SRR AUFRAS 1B 0P

tablets, two- piece capsules, aqueous, alcoholic or oily solutions.
advapiaaprsdhriaradivisfterinithuso 2dyppagsedsreybinatings with substances

actiRG@Napia cIRANAS m”' aFalkena h@;@g@ﬁ!}!@i@'ﬂ@é@i&%ﬁaelﬂ%@?r@m:w

_or starch, especially com starch. Preparatipn can take place poth as dr
s 5o SN B AR AL RAE 670 BATRERE BPHC € AR SrBoRi for
cardkanxaielavdgetalels araoiina ailsaucyilasisanilowsdassllpcisk ver diss il

ifable solv f ohpli luti f I -
an O R S o P R D SR P el AP et or
addiidhanexscipeniscalabifdr sibecadnmistratisnrtgreseh aeAily ethidtors (for
glycols and polypropylene glycols. For subcutaneous, intramuscular or

exaRtPR SRBIRP Bh FRRGPA R TR H RS CLRBBLANE I e Bn e i fine! activators,
andlapired withibe subsiroceukes, focthispeyposathanimasic and adrenergic

compounds, and Na*/H* exchange inhibitors, calcium channel antagonists,
phosphodiesterase inhibitors and other substances with a positive inotropic effect, such
as, for example, digitalis glycosides, or diuretics. In pariicular, combinations with beta

blockers or IK; channel blockers are of particular interest.

i ist of abbreviations:

TMSCI Trimethylsilyl chioride
TFA Trifluorcacetic acid

£t Ethyi

DMF N,N-Dimethylformamide
TEA Triethylamine

DMSO Dimethy! sulfoxide

THF Tetrahydrofuran

The compounds of the formula | can be prepared by various processes. The
preparation methods used to prepare the examples are described below, where R1,
R2, R3, R4, R5, R6 and X have the same meaning as in compounds of the formula f.
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30 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 WO

QOB BEE355 PCTIEP2006/005579 20 products for injectioR(GrHRAJ8$HE3579
Examples of suitable solvents are: water, physiological saline or alcohols,
for example ethanol, propanol, glycerghk as well as sugar solutions such
as glucose or mannitol solutions, or else mixtures of the various solvents
mentioned. 5 Suitable as pharmaceutical formulation for administration in

Thetberfqr_mmiaaefﬁml&_mnmnaq@we,p‘wmadwbteya;:bd:uﬂ;qmcssspen‘ftms or
preg:g?r?é%ls%'r? ﬂ?a%éq% Y& 2%?{'&% e %ﬁf&uﬁé QLLBH g beiovgl gvhere A R1,

armaceutically accept S In a pharmaceutically accepta
R2, i3/ dit, RiciRBsRT gadicunavetmsrBevasaNi6e & miersppaneh aighe
formSQiyents. The formulation may if required also comprise other
pharmaceutical excipients such as surfactants, emulsifiers and
stabilizers, and a propellant gas. Such a preparation comprises the active
Prefigfeaidieal Dasmialy 1(Redtanyethtratipn of about 0.1 to 10, in particular of
about 0.3 to 3 percent by weight. 15 The dosage of the active ingredient to
be administered or of the pharmaceutically acceptable salts thereof
Thedefiewirg chaminmdiveiiandatimanis sioealaijeingd e teomeercial sources:
(1S PRERSIANGES Sldpnddidiialgase as usual for an optimal effect. Thus, it

naturally depends on the frequency of administration and on the potency

(1R &R dorRBR-O PR RIS B3P 8rticular compounds employed for therapy

(1REIFDLORRYIASS, Didishempaithmbipma0 and severity of the disease to be
treated, and gn_the gender, age, weight and individual response of the
(1sﬁgﬁég;55%%%1%%%%%5@&0&“ on whether therapy is acute or

All other 2-amino-1,2-diarylethanols were prepared by one of the following methods
A1, AZ or A3

General methods for synthesizing 2-amino-1,2-diarylethanots
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prophylactic. The daily dose of a compound of the formula | and/or its
pharmaceutically acceptable 25 salts for a patient weighing about 75 kg is
normally at least 0.001 mg/kg to 100 mg/kg of body weight, preferably
v%%&?%‘%%%o 20 mg/kg_. Even higher dosag_es may alsq be ﬂ@ﬁﬁ?ﬁﬁ%@:‘im
acute episodes of the disease, for example in an intensive care unit. Up

to 800 mg per day may be necessary, especially on i.v, use, for instance
for an infarct patient in an intensive c@ e unit. The dose may be in the

form of a single dose or be 30 divided into a plurality, for example two,
three or four, single doses. Parenteral administration by injection or

Methagssh, for example a continuous intravenous infusion, WO 2006/136305
PCTIEP2006/005579 21 may also be advantageous,
treatment of acute cases of cardiac arrhythmias, for
intensive care unit. The compounds of the formula |
pharmaceuticallygcceptable salts can 5 also be co ed with other
?ﬁugrrmaceutical ctive ingeetttients to achieve an advanfageous
Rr2 thetapeutic effleCt>Fhus, tage‘ﬁMS@bmbination@"ﬁ\ﬁt’ﬁ%ubstances

actingon t ardiovascular-system.are possible in the‘tteatment of
qgrdiovascufar “disorders. Suitable examples of such' combmagign
partners advantageous far” taliovascular disord r,slar other
antiarrhythmics, i.e. class I, fass Il or class 11l 10 ntiarrhythmics, such
as, for example, IKr channel blockers, for examptédofetiiide, or
additionally substances Whig”educe blood pressure, such as ACE
inhibitors (for example enalapril, captopril, ramipril), angiotensin
antagonists, K+ channel aetivators, and alpha- and beta-receptor
blockers, but also sympathomimetic and adrenergic compounds, and
Na+/H+ exchange inkilitorsgcalciug, changel antagonists, 15

phosphodiesteragg-inhibjtors and othe stances with a positive
wino&r_opic fect, such_/ 1. NaBH, Ri OH
.y o . HNT TRz %
2. HC!
NES, 0/g o] or TFA Rz~ NA,

Vil >l\ X lfa

1 mole equivaient of the particular aidehyde of the formula VI was added fo a solution
of 1.5 mole equivalents of tert-butyl carbamate and 1.5 mole equivalents of sodium p-
toluenesulfinate in acetonitrile under argon. While cooling at 0-10°C, 2 mcle
equivalents of chlorotrimethylsilane were added dropwise, and the mixture was left fo
stir at room femperature overnight. After addition of 400 mi of water, the precipitated
product of the formula Vil was filtered off with suction and dried in vacuo at 50°C.
0.9-1.0 mole equivalent of the aldehyde of the formula Vill was added to 1 mole
equivalent of the resulting compound of the formula VIl in the presence of 0.1 {o

0.3 mole equivalent of 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide and

15 mole equivalents of triethylamine in methylene chioride, and the mixture was heated
at 35°C until reaction was complete (2-8 h). The resulting reaction product of the
formula IX was reduced with 1 mole equivaient of sodium borohydride in methanol, and
the tert-butoxycarbonyt group was eliminated with hydrochloric acid or trifluorcacetic

acid. The 2-amino-1,2-diarylethanol was obtained as mixture or 2 diastereomers in



as, for example, digitalis glycosides, or diuretics. In particular,
combinations with beta blockers or IKr channel blockers are of particular
interest. List of abbreviations: 20 TMSCI Trimethylsilyl chloride TFA
Trifluoroacetic acid Et Ethyl DMF N,N-Dimethylformamide TEA
W&tHYithe 25 DMSO Dimethyl sulfoxide THE Tetrahydr8fth&R 2fPfeoss79
compounds of the formula | can be prepared by various processes. The
preparation methods used to prepare #de examples are described below,
where R1, 30 R2, R3, R4, R5, R6 and X have the same meaning as in
compounds of the formula I. WO 2006/136305 PCT/EP2006/005579 22
whithéheotigpitiad sliebtarerneim theaivmaulrd farsurnylyniedspioriess ogih a
propBRid 8PgREgy, methods used to prepare the examples are described
elow, where A, R1, R2, R3, R4, R5, R6, R7 and n have the same
meaning as in compounds of the formula I. 5 Preparation of
Mehedni(o-1,2-diarylethanois The following 2-amino-1,2-diarylethanols were
obtained from commercial sources: (1 S, ) -2-amino-l,2- dlpl&qnylethanol

16 (1 R,2S)-2-ggmino-1,2-dipheny] thanol
)QR) nglnﬂzwnyﬁﬁﬁh [
R1 R4 RE N THE R =

R5° k
X Xl Xila Xilb
R4, R4, R4,
R1— O>=S R{~— O>:o R1—=OH
R2 R2
SN TN R2=~NH,
R5 H R H R5
Xita Xitta lic
R1, R1, R1
RO, . Ra— O R4 “=OH
R2 ) =0
\\‘\ N Rz \..\\‘ N R2 ¢\l NH2
RS H R5 H RS
5 Xilb Xitib Hd

1 moele equivalent of an aldehyde or ketone of the formula X and 1.2 mole equivalents
of an iscthiocyanate of the formula Xl, dissolved fogether in THF, were added dropwise
to a scolution, cooled in an ice bath, of 1.2 mole equivalents of potassium teri-butoxide
in 50 mi of THF over a period of 15 minutes. After removal of the ice bath, stirring was
1C¢  continued for one hour and the reaction was sub.sequentiy stopped by adding dilute
hydrochioric acid. The oxazolidinethiones of the formula Xliz and Xlib obtained in this
way could be separated where appropriate info diasterecisomers, it being possibie to
achieve this first by chromatographic methods and by fractional crystaliization. The
diastereoisomers are produced in most cases in the ratio of about 50:50. The purified
15  oxazolidinones of the formula Xlla and Xiib (for example 7 mmol) were normally
dissolved in methanol and 2N sodium hydroxide solution and then treated with an
excess of 35% HoOp. The solution became very hot and was allowed to cool o room

temperature and stirred for a further 1-3 hours. After removal of most of the methanol,
the resulting oxazolidinone of the formula Xlila or Xillb resulted as crystals and could
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(1 S,2S)-2-amino-1,2-diphenylethanol. All other

2-amino-1,2-diarylethanols were prepared by one of the following methods
15 A1,A20rA3. General methods for synthesizing
wifdningsLg:diarylethanols WO 2006/136305 PCTIEP2006/@05343 005579
Method Al: O NH2 R2 H + O~0O + TMSCI O=S=0 Acetonitrile VI HN R2
NINaO O OHR10 BrN=JVIl+0 1. NaBH4 R1 OH R1'jt~ HHN R2 X
NE 2. HCI R2 NI-12 0 0 orTFA VIIl IXA& 1 mole equivalent of the
particular aldehyde of the formula VI was added to a solution 5 of 1.5

mole equjvalents of ter{-butyl carb e and 1.5 mole equivalents o
oo SHeTerh AL i SRR ERUBE, W RLR RSl o £ O I8 COTT R afne formula
lic 6r1RGpakpitecequizatbatiobbeiigrotmmititndsilame wegubddett dfopwisdidinone
of t%@%ﬂ%dg)ﬁﬂgg &f%f!ﬁaﬁ\ﬁgre dissoived in ethanol, and 9 mole eguivalents of KOH
dissoived in HpO were added. The mixture was boiled under reflux for 8 to 24 hours.

Method A3:
o o] OH OH
,i\v,az R2
RiJ\/’Qz“——"ﬂ" R1J'H]/R2mm-»- R YT 4 R1)Y
wo NH, NH,
XV XV Ha fib

A solution of 81 mole equivalent of sodium nitrite in water was added dropwise to a
solution of 1 mole equivalent of 2 1,2-diarylethanone of the formuia XIV in water/conc.. _
hydrochloric acid (8:1) at room temperature. After 2 h, the solution was neutralized with
sodium carbonate. The resulting oxime of the formula XV was dissolved in ethanoi and,
after addition of 3 mole percent of platinum oxide, hydrogenated under atmospheric
pressure until no further hydrogen was taken up. After filtration and concentration of
the solution, the 2-amino-1,2-diarylethanol was obtained as a mixture of two
diastereomers of the formula ita and llb. Depending on the aryl radicals R1 and R2, it
was possible to separate the diastereomers at this or one of the foliowing stages by

chromatography or recrystallization.

General methods for synthesizing 1-cycloamido-2-alkoxy-1,2-diarylethanes from 2-

amino-1,2-diarylethanols
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stir at room temperature overnight. After addition of 400 ml of water, the
precipitated product of the formula VII was filtered off with suction and
dried in vacuo at 50C. 10 0.9-1.0 mole equivalent of the aldehyde of the
formula VIl was added to | mole equivalent of the resulting compound of
8GRV in the presence of 0.1 to 0.3 mole equivalent©F/EP2006/0065579
3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide and 15 mole
equivalents of triethylamine in methylgge chloride, and the mixture was
heated at 35C until reaction was complete (2-8 h). The resulting reaction
product of the 15 formula 1X was reduced with 1 mole equivalent of
Metsodigh borohydride in methanol, and the tert-butoxycarbonyl group was

eliminated with hydrochloric acid or trifluoroacetic acidydh

Zﬁgin%-glz-diarylethanol was obtained as mixture or 2 di té’re@@ers in
WO /1186305 PCT/EP20e%6RI05 24mihich the+depl
;@I»’;afze&?fer of the fd’rm@lﬁ‘“ﬁg predominated, witg a pgoportion
of 70:80%: Method A2: R4 R 2 S’K-tert.Bu R S+ R40G=R1~-R4RE
RS~N THF RZN>R2 R5 HR5 H X Xl Xlla Xllb R4 R4 R4 R (1)+S RT

11 O~O”R 11 OH R2N R2N R2N|Iﬁ|2 R5 H R5 H R5 Xl la Xllla lig,

ﬁaz
HO R4
R2 Vs R2
R1 + Y Base R'E)g<
o= N __Re
Jm O*A\jﬁz?
v Vv [

2-3 mole equivalents of triethylamine and 1 mole equivalent of an o-haloalkylcarbonyl
or sulfonyt chioride of the formula Il (for example 5-chiorobutyryl chioride) were slowly
added dropwise to a solution of a 2-amino-1,2-diarylethanol of the formuia H in DMF.
After stirring for 20 min, 10 mole equivalents of sodium hydroxide peliets were ‘added at
0°C, and the mixture was stirred at room temperature for 3 h. The mixture was poured
into ice-water, and the precipitated product was filtered off with suction or isolated by
extraction with ethyl acetate. Subsequently the alcohol of the formula 1V was reacied
with 1 mole etjuivaieht of a compound of the formula V where Y is preferably chiorine,
bromine or iodine if R3 is an aliphatic radical, and may also be fluorine if R3 is an

aromatic radical, i.e. for example with an alkyl bromide or an aryl fluorine compound

- such as, for example, cyclopropylmethyl bromide or p-fiuorcbenzonitrite. The reactions

were carried out either in DMF with addition of at ieast 1 mole equivalent of sodium
hydride or in DMSO using potassium hydroxide as base. Depending on the progress of
the reaction, further amounts of the compound of the formula V and base were

subsequently added until complete reaction was achieved.
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R1 R1 R1 R2N>=S R2N R2NH R5H R5H R5 2 5 XlIb Xlllb lid 1 mole
equivalent of an aldehyde or ketone of the formula X and 1.2 mole
equivalents of an isothiocyanate of the formula XI, dissolved together in
wélEnWeigadded dropwise to a solution, cooled in an ice bahyebJodseassro
mole equivalents of potassium tert-butoxide in 50 ml of THF over a period
of 15 minutes. After removal of the ice bhath, stirring was 10 continued for
one hour and the reaction was subseq?j ntly stopped by adding dilute
hydrochloric acid. The oxazolidinethiones of the formula Xila and Xllb
Megwbtgtig d in this way could be separated where appropriate into
' 'oisomers, it being possible to achieve this first by

chromatographic methods and by fractional crystallizatid®. TRe&

riliast isomers are prodygced in most cases in the ratio 0f abouz0:50.
Thedurifiee 15 oxazolidingnes of %formula Xlla and Xllb (fokexample 7

Rmolytvere normally @is8olved thanoP&5 2N sodiuRPhydidiid Ci
soRfion didthen treated Wi r) cess 0F 35% H202. THe34iution
became very hot and was allpwed to cool to room temperﬁw s) ﬁd
for a further 1-3 hours. After removal of most of the methanol, the
resulting oxazolidinone of the formula Xllla or Xiilb resulted as crystals and
could WO 2006/136305 PCT/EP2006/0055¥9-Q5 Igstfiltered off with

under the foIIo Lrﬁ 59 ndltlonﬁ‘il mol
the formula_XIila gr Xillb were dﬁol\ﬁ@l in ethanol, and 9

mo%seqwbiéfe RgKOH di \yn H20 wereQ@dfed. T R%;ture was
boildd inder gy for 8 to 24 ours 5 )n

n
XVi i
A solution of an amine aicoho! of the formuta Il or its hydrochioride was dissolved in
methylene chioride, and the same volume of a saturated agueous solution of sodium
bicarbonate was introduced on top. 1.05 mole equivalents of an e-haloalkyicarbonyl or
sulfony! chloride of the formula ! was added to the vigorously stirred mixture, and the
mixture was stirred at room temperature for a further 60 minutes. The organic phase
was then separated off, and a compound of the formula XVI was isolated therefrom by
crystallization. The compounds of the formula XV were dissolved in DMSOC, and
10-100 mole equivalents of powdered NaOH were added. After stirring at room
temperature for 10-30 minutes, 3-5 mole equivalents of a compound of the formula V
were added, where Y may have the meanings described for method B1. The mixture
was stirred at room temperature for 1-10 hours, and further equivaients of the
compound of the formula V were added where appropriate, untit alkylation was

complete.

General method for synthesizing 1-cycloamido-2-alkoxy-1,2-diarylethanes from bromo

ketones



Method A3: O O OH OH R1 R2 R1 R2 R1 R2 + RIR2 HORN NH2 NH2
XIV XV lla lib A solution of 81 mole equivalent of sodium nitrite in water
was added dropwise to a solution of 1 mole equivalent of a
1,2-diarylethanone of the formula XIV in water/cones, 10 hydrochloric acid
W8: 20081 368M temperature. After 2 h, the solution was neutr@§ZEEPAifK/005579
sodium carbonate. The resulting oxime of the formula XV was dissolved in
ethanol and, after addition of 3 mole pgrcent of platinum oxide,
hydrogenated under atmospheric pressure until no further hydrogen was
taken up. After filtration and concentration of the solution, the
MetBerino-1,2-diarylethanol was obtained as a mixture of two 15
diastereomers of the formula lla and fib. Depending ora)the aryl radicals
Rd and R2, it was possible to separate the diastereomers at this or one of
following stages BW'éH'F’Mﬁatography or recrystallization. &eneral

R or synﬂ1m%—1=tydm|do=2*alkoxyﬁ1,2-diar '
20 apino-1,2-diarylethdibis VO 2096/136305 PCT/EP2006/0055%8; 26
Metfiod B1: HO R4 HQ,R4/Cl ~RZ-RO-Cl Base Ri R2 a7
XVt * ) I
Xl
il
OH R
R2 R2
NaBH R R
N MRS L Base N RS
O=—A 2.R3—Y o=A R7
R7
n n
l v |
Vi ]

A vigorous stream of NHz gas was passed through a vigorously sfirred solution in

dimethylformamide of a bromo ketone of the formula XVII substituted by R2 and R1 for

5 15 to 20 minuiss, followed by a vigorous stream of air for 30 minutes, in order fo

remove excess NH3 again from the solution. Subsequently, 1.1 mole equivalents of

triethylamine and 1.1 mole equivalents of an w-haloalkylcarbonyl or sulfonyi chionide of

the formula 1ll were added o the mixture. The compound of the formula XVill which

resulied in this case was isOiéted ina conventibnai way and subsequently reduced with

1G  sodium borohydride in methanol.

The amino alcohols of the formula XVI obtained in this way were dissoived in DMSO,

and 10-100 moie equivalents of powdered NaOH were added. After stirring at room

temperature for 10-30 minutes, 3-5 mole equivalents of the compound of the formula V

were added, where Y may have the meanings described for method B1. The mixture

15 was stirred at room temperature for 1-10 hours, and further equivalents of the
compound of the formula V were added where appropriate, until alkyiation was

complete.
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R5 R1R5NH2\ (JR7O_ARRG6 Il IVR3 HOR4A4OR4 R1R2+Y
Base R1 R2 O=A R6 R30=ANNR6 'R7IVV 1 2-3 mole equivalents of
triethylamine and 1 mole equivalent of an 0-haloalkylcarbony! or sulfonyl
chloride of the formula Ili (for example 5-chlorobutyryl chlori(%)%),F1 r
%%&ﬂ%%’&ed dropwise to a solution of a 2-amino-1,2-diarylet %%%%%Wﬁsew
formula Il in DMF. After stirring for 20 min, 10 mole equivalents of sodium
hydroxide pellets were added at OC, &l the mixture was stirred at room
temperature for 3 h. The mixture was poured into ice-water, and the

o Q\plﬁgig}ged product was filtered off with suction or isolated by extraction

Y FaERatas drssiRati dhe sieuhstisratheds auav asdas samagunds

of the mimdinple/cquivalerk ok xormaed DU/didhe berputensisetierecirise prepared
prefer?g% chiorine bromine or.jodine jf R3 is an aliphatic radical,,and, .
AL T S TR e e T
woekkyl bromide or an aryl fluorine compound such as, for example,
cyclopropylmethyl bromide or p-fluorobenzonitrile. The reactions were
carried out either in DMF with addition of at least 1 mole equivalent of

Thesmiina smpaddE Besiresivibe RTNGHIR SR RIRAUKIE @Y/ Prigermediates

takQ@e@&iﬁg S5rihenpIRRIase BbABe IRAGHIO B tieh anreLRlS 6dishy or
compound of the formyla era}r’]éjﬁ‘%%se were subsequently added until

crygatipRitr aacTYREYRER

Examples of the use of the general synthetic methods

Example 1: 1-[(1R’, 28")-2-Cyclopropyimethoxy-1-(4-flucrophenyl}-2-quinolin-8-yliethyl]-
piperidin-2-one (synthesis by general method: A1 + B1)

a) tert-Butyl [(4-fluorophenyl){toluene-4-sulfony)methyljcarbamate

15.0 g (121 mmol) of 4-fluorobenzaldehyde were added fo a solution of 21.3 g

{184 mmol) of tert-butyl carbamate and 32.3 g (181 mmol) of sodium p-toluenesulfinate
in 430 ml of acetonitrile under argon. While cooling to 0-10°C, 26.3 g (242 mmol) of
chlorotrimethylsilane were added dropwise, and the mixture was left to stir at room
temperature overnight. After addition of 400 mi of water, the precipitated product was
filtered off with suction and dried in vacuo at 50°C. 36.3 g of tert-butyi [(4-
fiuorophenvi){toluene-4-sulfonyl)methyljcarbamate were obtained.

b) tert-Butyl [1-(4-flucrophenyl}-Z-oxo-2-quinolin-8-ylethylicarbamate
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WO 2006/136305 PCT/EP2006/005579 27 Method B2: HO R4 HO R4
CIR2 R1R2/CIR1 + 0O=A R6 Base R5 NH CR R5NH2 nR7 O=Al

“R7 I XVI)Nn R3--OR4HO R4 R1 ~~R2 R2R1 u\l)Base RSN R6R
/ OA7NH CI O=A 6 2)R3-Y R7 7V 1n XVI I A solution of an amine
ez oeligédte formula li or its hydrochloride was dissolved irranetirpiansss7o
chloride, and the same volume of a saturated aqueous solution of sodium
S bicarbonate was introduced on top. 385 mole equivalents of an
o-haloalkylcarbonyl or sulfonyl chloride of the formula 11l was added to the

vigorously stirred mixture, and the
1.9 g (5.1 mmol) of tert-butyl [(4-fluorophenylj(toluene-4-sulfonyl)methyljcarbamate,

255 mg (1.0 mmol} of 3-ethyl-5-(2-hydroxyethyi)-4-methyithiazolium bromide, 10.5 mi
(76 mmol) of triethylamine and 0.72 g (4.55 mmol) of 8-quinolinecarbaldehvde were
mixed in 44 mi of methylene chloride at room temperature and then heated at 35°C for
3 h. After reaction of the aldehyde was complets, 25 mi of éaturated ammonium
chioride solution were added, and the reaction mixture was stirred for 15 minutes. After
removal of the agueous phase, the organic phase was washed with 0.5 M sodium
hydroxide sclution and saturated sodium chloride solution, and 1.7 g of tert-butyl [1-(4-
fluorophenyl)-2-oxo-2-quinolin-8-yiethyllcarbamate were obtained and were reacted

further without purification.

¢) 2-Amino-2-{4-fluorophenyl)-1-gquinolin-8-ylethanol

0.48 g (13 mmol) of sodium borohydride was added to a solution of 4.8 g (13 mmol) of
tert-butyl [1-(4-fluorophenyl)-2-oxo-2-quinolin-8-ylethyljcarbamate in 75 ml of methanol
at 0-5°C. After 1 h, the reaction mixture was concenirated and diluted with ethyl
acetate and water, and the organic phase was washed with saturated ammonium
chioride and sodium bicarbonate solutions. The residue after drying of the organic
phase and concentration was dissolved in 40 mi of methylene chioride, and 8 mi of
trifluoroacetic acid were added. After 2 h, ice-water was added and the product was
extracted into the aqueous phase. The aqueous phase was made alkaline, the product
was extracted with methylene chioride, and 1.5 g of 2-amino-2-(4-fluorophenyl)-1- -

quinclin-8-ylethano! were obtained.

d) 1-{(1R’, 28")-1-(4-Filuorophenyl)-2-hydroxy-2-quinolin-8-ylethylpiperidin-2-one

0.43 g (2.7 mmol) of 5-chiorovaleryl chioride was slowly added dropwise to a solution
of 0.75 g (2.7 mmol) of 2-amino-2-(4-fluorophenyl)-1-quinoclin-8-ylethanol and 0.41 g
(4.0 mmol} of friesthylamine in 17 mi of DMF. After stirring for 20 min, 1.3 g (33 mmol) of
sodium hydroxide peflets were added at 0°C, and the mixture was stirred at room
temperature for 3 h. The mixture was poured info the ice-water, and the precipitated
product was filtered off with suction and recrystallized from heptane/ethyi acetate.

600 mg of 1-{(1R’, 28’}-1-(4-fluorophenyl)-2-hydroxy-2-guinolin-8-yiethylpiperidin-2-

one were obiained as a single diastereomer.
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mixture was stirred at room temperature for a further 60 minutes. The
organic phase was then separated off, and a compound of the formula

XVI was isolated therefrom by crystallization. The compounds of the
formula XVI were dissolved in DMSO, and 10 10-100 mole equi yha#l %%
‘B’gwﬁoerétﬁgraOH were added. After stirring at room temperatur r&l% 7
minutes, 3-5 mole equivalents of a compound of the formula V were

added, where Y may have the meaning$ described for method B1. The
mixture was stirred at room temperature for 1-10 hours, and further
igﬁlvalents of the compound of the formula V were added w

Bprate; FCaRpRYERSHRR VS é‘&ﬁﬁ%?@@@ﬂé%ﬂ%@@iﬁh%ﬂethvﬂp'pendm-

oﬁ‘,éﬂth(%SlZlﬂQ 1- cycloamldo -2-alkoxy-1,2-diarylethanes from bromo

e RS HE R BB 2 Db mon
1—{()(5(!] xsmn H4-OlidRBheOYR 2 hydRRR 2-quinolin-8-ylethylpiperidin-2-one in 4 mi of
DMF at -10°C. After stirring for 1 h, 222 mg (1.8 munol) of cyciopropylmethy! bromide
were added. After stirring overnight, 26 mg of sodium hydride and 222 mg of
cyciopropylimethy! bromide we..re added on each of two further occasions until the
starting material had completely reacted. The residue after concentration in vacuo was
taken up in 20 ml of water and 20 mi of ethyl acetate, and the organic phase was
washed with saturated sodium bicarbonate solution. Drying and concentration in vacuo
resulted in 0.23 g of 1-{(1R’, 28")-2-cyclopropylmethoxy-1-(4-fiuorophenyl)-2-quinolin-8-
ylethyllpiperidin-2-one.

Example 2: 1J(1R’, 28')-1-(4-Fluorophenyl)-2-pyridin-3-yi-2-(4,4 4-trifluorobutoxy)-
ethyljpyrrolidin-2-one (synthesis by general method: A1 + B1)

a) tert-Butyl [1-(4-fluorophenyi)-2-oxo-2-pyridin-3-ylethyljcarbamate

10.0 g (26.4 mmol) of teri-butyl [{(4-fluorophenyl){toluene-4-sulfonyl)methyljcarbamate,
665 mg (2.6 mmol) of 3-ethyl-5-(2-hydroxyethyl}-4-methylthiazolium bromide, 55 ml
(395 mmol) of triethylamine and 5.6 g (26.4 mmol} of 3-pyridinecarboxaldehyde were
mixed in 230 m! of methylene chioride at room temperature and then heated at 35°C
for 3 h. After reaction of the aldehyde was complete, 100 mi of saturated ammonium
chloride solution were added, and the reaction mixiure was stirred for 10 minutes. After
removal of the aqueous phase, the organic phase was washed with 0.5 M sodium
hydroxide solution and saturated sodium chioride solution. 8.7 g of tert-butyl [1-(4-
fluorophenyl)-2-oxo-2-pyridin-3-ylethyljcarbamate were obtained and were reacted

further without purification.
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NaBH4 NH CI 1. Base N R6 XVIII R6 / O=A~ 2. R3-Y O=A\~R7 R7Vn
Jn XVI A vigorous stream of NH3 gas was passed through a vigorously
stirred solution in dimethylformamide of a bromo ketone of the formula
XVII substituted by R2 and R1 for 5 15 to 20 minutes, followed by a
Wiygisissiteam of air for 30 minutes, in order to remove exeE€IERIIB/005579
again from the solution. Subsequently, 1.1 mole equivalents of
triethylamine and 1.1 mole equivalentgpf an w-haloalkyicarbonyl or
sulfonyl chloride of the formula 11l were added to the mixture. The
compound of the formula XVIII which resulted in this case was isolated in
b} (asfoa%pﬂmlmay Mwbgﬁqu?mlvwddised—wttmaﬁbsodium

d e ami Ico the formula X bt
0. Sg%ﬁ@s)éwrg&] Wi |sso (% ?Hﬁé%) &g %g f{) r?"’iglep::-’['.luwal(:egn%sgg#~I g mmol) of
tertﬁmhdé‘n‘e@m@pph@miham Mriémrﬁrglawmrhemp@rmm@ furof oagthanol
at (THPOIOGe3-5 AR FabiYRIE ARl & S0 mRANAGRLIBS{PUREY aW@wasned with

added, where Y may have the meanings described for method B1. T

walgi iR rﬁ'%%@ﬁféﬁ%ﬂ%ﬁﬁh?eﬂiﬁéfﬁﬁﬁ@%? fﬁ‘b%\ﬁ%“féﬁfwmﬂﬁ‘érsuspe”ded
in secmive enitholie chmmpeumadof gshalfermulant svetesartiod whes in dioxane

ap lation was com 006 3 .
e B e P b B teed ARBST wae tfieae il svion. anct 179
of ($EntBElleraatting S -Gtifheiophe ndrboyride-oftedhamnm veid odtaifiel ki
hyd}%g{,\o}%g_and XVII can be purchased or can be prepared

c) 1-{(1R’, 28)-1-{4-Fluorophenyl}-2-hydroxy-2-pyridin-3-ylethyljpyrrolidin-2-one

0.87 g (6.1 mmol) of S-chiorobutyl chioride was slowly added dropwise to a solution of
1.7 g (6.1 mmol) of (18, 2R")-2-amino-2-(4-fiuorophenyl)-1-pyridin-3-ylethanoi
hydrochioride and 1.6 g (15.4 mmol) of triethylamine in 40 mi of DMF. After stirring for
30 min, 3.1 g (77 mmol} of sodium hydroxide peliets were added at 0°C, and the
mixture was stirred at room temperature for 3 h. The mixture was poured into 100 mi of
ice-water and extracted with ethy! acetate. After washing the organic phase with
saturated ammonium chioride and saline soiution, 1.57 g of 1-[(1R’, 28")-1-(4-
fiuorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrrolidin-2-one were obtained.

d) 1-{(1R’, 28')-1~(4-Fluorophenyl)-2-pyridin-3-yl-2-(4,4 ,4-triflucrobutoxy)ethyi]-
pyirolidin-2-one

0.26 g (6.6 mmol) of 60 percent sodium hydride and 1.26 g (6.6 mmol) of 4,4 ,4-
triflucrobuty! bromide were added to a solution of 1.98 g (6.6 mmol) of 1-{(1R’, 28')-1-
(4-fluorophenyl)-2-hydroxy-2-pyridin-3-ylethylipyrrolidin-2-one in 80 mi of DMF at 0°C.
The mixture was left to stand at room temperature for 5 days, during which 50% of the
original amount of sodium hydride and 4,4 4-triflucrobutyl bromide was again added
each day. The residue after aqueous working up was purified by chromatography, and
the resulting product was recrystallized from ethyl acetate and heptane. 710 mg of 1-
[(1R’, 28")-1-(4-fluorophenyl)-2-pyridin-3-yi-2-(4,4,4-trifluorobutoxy)ethyljpyrrolidin-2-

one were obfained.
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by or in analogy to processes described in the literature and known to the
skilled worker. 5 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 conventj '

Y3 ’@%?ﬁﬁ{éss of the use of the general synthetic methods Er}a%%{:}g@-%m
R', 2S')-2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-quinolin-8-ylethyl]-
piperidin-2-one (synthesis by general &thod: Al+ Bl) FF ee'0C,-Q _6
6 15 a) tert-Butyl [(4-fluorophenyl)(toluene-4-sulfonyl)methyl]carbamate
15.0 g (121 mmol) of 4-fluorobenzaldehyde were added to a solution of

Examp?&glhmmaé SRV DRRIPEIBG TG i 3PS gR R ARty B fin-8-yiethyl]-
pyrefidinm prielysnesstisaiegimddd meaiatetonitlizjunder argon. While
cooling to 0-10C, 26.3 g (242 mmal) of chlorotrimethylsilane were added
dropwise, and the mixture was left Yo stir at room 20 ;p_@grature

overnight. After aduit ifated product was
filtered off with suctign and dreed | vacuo )f tert-butyl [(4-
fluorophenyl)(toluene-4-sulfonyl)thethyl]carbamate; werd obtained. b)
tert-Butyl [1-(4-fluorophepyh-2-exe=2=quinolin=8-ylethyllearba
2006/136305 PCT/EP2006/005579! 30 1.9 (5'\}1/ mnijol) o]
[(4-fluorophenyl)(toluehie¥ssulforyT)methyljc atex~255 mg (1.0
mmol) of 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide, 10.5 ml
a) tert-Butyl [quinolin-8-yl(toluene-4-sulfonylymethyllcarbamate

5.0 g (32 mmol) of 8-gquinolinecarbaldehyde were added to a solution of 5.6 g
(48 mmol) of tert-butyl carbamate and 8.5 g (48 mmol} of sodium p-toluenesulfinate in
112 mi of acetonitrile under argen. While cooling to 0-10°C, 6.9 g {64 mmol) of

chlorofrimethylsilane were added dropwise, and the mixture was left to stir at room
temperature overnight. After addition of 130 ml of water, the precipitated product was
filtered off with suction and dried in vacuo at 50°C. 11.4 g of tert-butyl [quinolin-8-

yl{toluene-4-sulfonylimethyljcarbamate were obtained.

b) tert-Butyl [2-(4-fluorophenyl)-2-oxo-1-quinoiin-B-ylethyljcarbamate

5.5 g (13 mmol) of tert-buiy! [guinolin-8-yl(toluene-4-sulfonylymethylicarbamate,

336 mg (1.3 mmol) of 3-ethyi-5-(2-hydroxyethyl}-4-methylthiazolium bromide, 27 mi
(200 mmol) of triethylamine and 3.9 g (13 mmol) of 4-fluorobenzaldehyde were mixed

~in 115 mi of methylene chioride at room temperature and then heated at 35°C for 3 h.

After reaction of the aldehyde was complete, 50 mi of saturated ammonium chloride
solution were added, and the reaction mixture was sfirred for 10 minutes. After removal
of the aqueous phase, the organic phase was washed with 0.5 M sodium hydroxide
solution and saturated sodium chioride solution. Drying of the organic phase over
magnesium sulfate and concentration resulted in a semisolid residue which was stirred
with 50 mi of diethyl ether, Filtration of the solid residue by suction resulted in 3.2 g of

tert-butyl [2-(4-fluorophenyl}-2-oxo-1-guinolin-8-ylethyljcarbamate.

¢} (18, 2R’)-2-Amino-1-(4-fluorophenyl)-2-quinolin-8-ylethanol
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(76 mmol) of triethylamine and 0.72 g (4.55 mmol) of
8-quinolinecarbaidehyde were mixed in 44 ml of methylene chloride at
room temperature and then heated at 35C for 5 3 h. After reaction of the
aldehyde was complete, 25 ml of saturated ammonium chloride solution
WiEHOE#Se, and the reaction mixture was stirred for 15 mirREESEIAHS005579
removal of the aqueous phase, the organic phase was washed with 0.5 M
sodium hydroxide solution and saturaied sodium chloride solution, and
1.7 g of tert-butyl [1-(4- fluorophenyl)-2-oxo0-2-quinolin-8-ylethyljcarbamate
were obtained and were reacted 10 further without purification. c)

0. 3R A enghf-Bb ecailre ydychypinidel et vidthaiiol § A8udi¢hDHiiod GF.8 mmofl) of
odi tohydri e ' 10l

e Ao DR R I ASR AR o ctmgenc

at O Welfifiardl nLhe Eadionfrekduietvasslittion witkiatevhaceteisrndrarigr, and

the BRFL ARG W StV acsialRIREEMNMAIRH BRFHRQFDBRIS RRAS VAR um

washed with saturated ammonium chloride and sodium bicarbonate

bicaBRRRAIRSOTHIORSs R ERitus At SIReh G O BRASPRRG BRESARGRBITaton

wasssdisealieddinomhethyietayibnerichlosice 1 and dhelitiotdbiueteanstiovere
acid,were added. After 2 h, ice-water,was added, and the product was 20

o0 AN Mo T AU R L B e VLS R s e suecs

phaatkalifter the syodoas pase kinddegmitiadectiiadne, thiopitisl ushwasseytufcted

wsmés,?ézmév%%fmm?éwﬂm qF&’}PE@ﬁ#ﬂ‘?ﬁ*ﬁé_‘ﬂ?@ﬂﬁ%%@i—%gr&aHe':k@&)~2~

"R, 25')-1-(4-Fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyljpiperidin-2-one
quinpim 8y gthaommol) of 5-chlorovaleryl chloride was slowly added
dropwise to a solution of 0.75 g (2.7 mmol) of

) G T P OOTE AR S e S naE 5 ey e
G.Sfog @diumihyﬂﬁozx&tﬂm‘muwmetermaag@ﬁhchtmalseimiatupé Wag (4.6 mmol)
of (%rr%&‘?ﬁ %ﬁﬁﬁﬁﬂ%ﬁi?ﬁgﬁ%E%ﬁETeﬂﬁn@\ﬁt—%@l&ﬂgr&ﬁ 'érr?tﬁj IHQ Hﬁrietbylamine

Ice-water, a e
irt 40 ml of DMF at 0°C. After the mixiure had been left to stand overnight it was
subjected fo aqueous working up, and the reaction product was purified by
chromatography with heptane/ethyl acetate 50:50 to 25:75. 1.8 g of (1R, 2S8")-4-chioro-

N-[2-{4-fluorophenyl)-2-hydroxy-1-quinoiin-8-ylethyljbutyramide were obtained.

e) 1-[(1R’, 28")-2-Cyclopropylimethoxy-2-(4-fluorophenyl)- 1-quinalin-8-ylethyllpyrrolidin-
2-ong

A solution of 1.8 g of 4-chioro-N-[(1R’, 25')-2-(4-flucrophenyl}-2-hydroxy-1-quinolin-8-
ylethyllbutyramide, 560 mg of potassium hydroxide and 1.0 g of cyclopropyimethyt
bromide in 15 ml of DMSO was stirred at room temperature overnight. The crude
product obtained after aqueous working up was purified by chromatography on silica
gel with heptane/ethyl acetate 50:50 fo result in 0.45 g of 1-[(1R’, 25')-2-
cyclopropylmethoxy-2-(4-fluorophenyl)-1-quinolin-8-ylethyllpyrrolidin-2-one.

Example 4: 4-[(1R’, 28')-1-(3,4-Difluorophenyi)-2-{4-fiuorophenyl)-2-(2-oxopyrrolidin-1-
yhethoxy]benzonitrile (synthesis by general method: A1 + B1)
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heptane/ethyl acetate. 600 mg of 1-[(IR’,
2S")-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyljpiperidin-2- one
were obtained as a single diastereomer. WO 2006/136305 P,

W a0EES79 31 e) 19[(1R' el pogmsss
2S')-2-Cyclopropy[methoxy-1-(4-fluorophenyl)-2-quinolin-8-ylethyl]piperidi
n- 2-one 26 mg (0.55 mmol) of sodiun$fydride were added to a solution of
0.2 g (0.55 mmol) of 1-[(1 R',
2S")-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]piperidin-2-one in 4
ml of 5 DMF at -10C. After stirg#g for 1 h, 222 mg (8 mmol) of
cyciopropyimethyl bromide were added. After stirring overnight, 26 mg of

ide were added on

| had completely

vacuo resulted in 0.28 g
2S")-2-cyclopropylmet
in-2-one. Example 2: 1-[(1 F9 2S")- I
-(4-Fluorophenyl)-2-pyridin-3-yl-2-(4,4,4-trifluorobutoxy)- 15
eth\é@ pyrrolidin-2-one (synthesis bg/f?eneral ‘method: Al+B1)F/F N\(
WE 8- iﬂNpmﬁhﬁnyl) -1-(4-fluorophenyl}-2-oxoethylicarbamate

30.0 g (79 mmol) of tert-butyl [(4-flucrophenyl)(toluene-4-sulfonylymethyllcarbamate,
5.9 g (23 mmol) of 3-ethyl-5-(2-hydroxyethyl}-4-methylthiazolium bromide, 164 mi

z ylethyl]piperid

(1.2 mol) of triethylamine and 11.2 g (79 mmol} of 3 4-difluorobenzaldehyde were
mixed in 700 mi of methylene chloride at room temperature and then heated at 35°C
for 6 h. After reaction of the aldehyde was complete, saturated ammonium chioride
solution was added, and the reaction mixture was stirred for 15 minutes. After removal
of the agueous phase, the organic phase was washed with 0.5 M sodium hydroxide
solution and saturated sodium chloride solution to result in 29.0 g of tert-butyl [2-(3,4-
difluorophenyl)-1-(4-fiuorophenyl)-2-oxoethyljcarbamate, which was reacted further

without purification.

b) tert-Butyl [{1R’, 28’)-2-(3, 4-difluorophenyl)- 1-(4-flucrophenyl)-2-
hydroxyethyljcarbamate

3.0 g {78 mmol) of sodium borohydride were ad&éd in portions to a solution of 28.0 g
(79 mmol) of tert-buty! {2-(3,4-difluorophenyl}-1-(4-fluorophenyl)-2-oxoethyllcarbamate
in 450 mi of methanol at 5°C. After 1 h, the precipitate which had separated out was
fittered off with suction to result in 23.3 g of tert-butyl [{1R’, 25")-2-(3,4-difluorophenyi)-
1-(4-flucrophenyl)-2-hydroxyethyllcarbamate.

c) (18", 2R")-2-Amino-1-(3,4-difluorophenyl)-2-{4-fluorophenyljethanol

20 mi of a saturated solution of HCI in dioxane were added to a solution of 23.3 g of
tert-butyl [(1R’, 28)-2-(3 4-difluorophenyl)-1-(4-fluocrophenyl}-2-hydroxyethyljcarbamate
in 400 mi of methylene chloride, and the mixture was left to stir at room temperature for
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\\ F O a) tert-Butyl [1-(4-fluorophenyl)-2-oxo-2-pyridin-3-ylethyl)carbamate
10.0 g (26.4 mmol) of tert-butyl
[(4-fluorophenyi)(toluene-4-suffonyl)methyl]carbamate, 665 mg (2.6
mmol) of 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide, 55 ml 20
W88 of triethylamine and 5.6 g (26.4 mmol) of PCT/EP2006/005579
3-pyridinecarboxaldehyde were mixed in 230 ml of methylene chloride at
room temperature and then heated at335C for 3 h. After reaction of the
aldehyde was complete, 100 ml of saturated ammonium chloride solution
were added, and the reaction mixture was stirred for 10 minutes. After

3 hraftervedalfrifpeoc0fi olis (ph asehshisydrgahicrins e (Was prRxsizegnwitb- 0.5 M-
.« sodiym ' luti ra odium chloride solution. 9.7
dEﬂugo%)g#é?@%ll%%E%%éﬁ(ﬁ@%@%%sfﬁ?ﬁﬁ%%'n-3-ylethyl)carbamate were

obtained and were reacted further without purification. WO 2006/136305

- £ [¢,571210)5% N (A = i O
o) RS DS R AR cHeer- 1-(4-foropheny)-2-hydroxyethyllpyrrolidin-2

ON€sodium borohydride was added to a solution of 3.2 g (9.6 mmol) of

0.9 et buidn(4ritenephenyd) sh@x032-gyicd wamietby dcarhaomis in 40i6dde were

f th | at 0-5C, Aft ,ther ti ixt diluted wyi thyl
A Ear e e e SRRV CAN s G G i TR L P
difiyshiagkemytl-CofdcBnaratibe tyistbasod hyldtbdhietda infifhethyfaridrcat dide After
1 0,208 §34810ER %%a&%&mycfsmiaéhiﬁ&i@@&ﬁ%@@ﬁm@ggﬁe@%ﬁ%ﬂmng

the precipitated product was filtered off with suction, and 1.7 g o )
wasmwlﬁﬁﬁ#ﬁ%ﬁé-&%J@%ﬁ@ﬁwelvmﬁiaﬁﬁi@dﬁ@mﬁ@ﬁwéré%m@wa@c phase
wad \WeEpeRlofiteadhonium chioride solution and sodium chioride solution. Drying

and concentratfion resulted in 0.89 g of 1-{(1R’, 23")-2-(3 4-difluorophenyl)-1-(4-
ﬂuorophenyi)—Z—hydroxyethyi]pyrrolidin#Zwone.

e} 4-f{(1R’, 28")-1-(3,4-Difluorophenyl)-2-(4-fluoropheny!}-2-(2-oxopyrrolidin-1-
yhethoxylbenzonitrile

0.13 g (2.9 mmol) of sodium hydride was added to a solution of 0.88 g (2.6 mmol) of 1-
[{1R’, 28")-2-(3 4-difiucrophenyl}-1 —(4—ﬂuorophenyl)-zwhydroxyethyl}pyrroiid'in—z-one in
40 mi of DMIF at 0°C. After 5 minutes, 0.32 g (2.6 mmol) of 4-fluorobenzonitrile was
added, and the mixture was stirred for 2 h. Purification of the crude product by
chromatography resulted in 0.69 g of 4-[(1R’, 28")-1-(3,4-difluorophenyl}-2-(4-
flucrophenyl)-2-(2-oxopyrrolidin-1-yl)ethoxylbenzonitrile.

Example 5: 1-{(1R’, 28"}-2-Cyclopropyimethoxy-2-phenyi-1-pyridin-2-ylethyilpyrrolidin-
2-one (synthesis by general method: A3 + B1)

a} 1-Phenyl-2-pyridin-2-ylethane-1,2-dione 2-oxime



10

15

20

25

30

c) 1-[(1 R, '
25")-1-(4-Fluorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrroliidin-2-one 0.87
g (6.1 mmol) of 5-chiorobutyl chloride was slowly added dropwise to a
solution of 1.7 g (6.1 mmol) of (1S',
%ﬂ”}gg@g?ﬁ?r{{%)-z-(4-ﬂuorophenyl)-l-pyridin-3-y|ethano| hydrogﬁ%ﬁgzémgr!le =7
1.6 g (15.4 mmol) of triethylamine in 40 ml of DMF. After stirring for 15 30
min, 3.1 g (77 mmol) of sodium hydroxde pellets were added at 0C, and
the mixture was stirred at room temperature for 3 h. The mixture was
poured into 100 ml of ice-water and extracted with ethyl acetate. After

A spbtion SR Brgdiid TR RRACILTI ALHEIR WEHRE M RIFRS AaRWMRRdC 2
solsabHien24.§ (1@ phin6l) Bf, REHehflz-pyridin-2-ylethanone in 250 mi of water/conc.

e Lo L R S s SR U ERRG e witr
sodBij bArbEhatzophery i istaied quiousiabtdn ceskistRA]3 g of 1-
ph&;%%l%%gl’r%%’%grge@',@—@m)ﬂﬁ%eercent sodium hydride and 1.26

g (6.6 mm

ol) of'4,4,4- trifluorobutyl bromide were added to a solution of
1.98 g (6.6 mmol) of 1-[(1R’', 25")-1- 25

b} HaliHprnnhemd)i2ebyaiany 2 midinoB-ylethyl]pyrrolidin-2-one in 60 ml of

DMF a3 OC. Th ixt ft to st t t t for5.d
25 B B, GRS BIEN S R TR JeE A i ves 1 500 mi o
ethéphﬂdﬁﬂmﬂeba@diﬁmmﬂﬁ &@_S}ﬁgmﬂddedideamamgeﬁh@rbsﬁﬁm_atteospheric
pre%%gé) Hﬁt‘ﬁv%l?ﬂtthé? mggr %ﬁ'%?iﬁn@%%ﬂﬁ%ﬁr{ﬁ% Mcg?x%éﬂﬁlélltim of the

product was recrysta om ethyl acet eptane. 710 mg of 1 30
soljior resulted in 21.6 g of 2-amino-1-phenyl-2-pyridin-2-ylethanol as mixture of 2

diadiabssfluorophenyl)-2-pyridin-3-yl-2-(4,4,4-trifluorobutoxy)ethyl]pyrrolidi

n-2- one were obtained. WO 2006/136305 PCT/EP2006/005574 33

Example 3: 1-[(1R%
c) 8yn)-aridymidpraqRytiyeihox-2Hdrilidropticing-HethipinSidietaytine
35 %rEBEQ'%%&?%f(EYé{Wﬁ%%aRX 454 %“’F‘.%“ﬂ%tt‘&?'i ﬁ\lrﬁko%%f 4-chiorobutyryl chloride
were successively added dropwise to a solution of 21.6 g {101 mmol) of 2-amino-1-
phenyl-2-pyridin-2-ylethanol in 50 mi of DMF at 50°C. After 1 h at room temperature,
48.4 g of sodium hydroxide were added, and the mixture was stirred at room
temperature for 1 h. The reaction mixture was poured into ice-water and extracted with
methylene chloride, and the organic phases were washed with water and sodium
bicarbonate solution. Chromatography on silica gel with ethyl acetate/ethanoi 20:1
resulted in isolation of 3.0 g each of the syn- and anti-diastereomer of 1-(2-hydroxy-2-
phenyi-1-pyridin-2-ylethyl)pyrrolidin-2-one in pure form. The relative stereochemistry

was assigned by X-ray spectiroscopy.

d) 1-[(1R’', 28")-2-Cyclopropylmethoxy-2-phenyl-1-pyridin-2-ylethyljpyrrolidin-2-one

A solution of 150 mg (0.53 mmol) of 1-[(1R’, 28’)-2-hydroxy-2-phenyl-1-pyridin-2-
yiethyllpyrrolidin-2-one, 86 mg (0.64 mmol} of cyclopropyl bromide and 0.69 mg of
KOH in 2 ml of DMSO were sfirred at room temperature for 4 h. Agueous working up
and purification by preparative HPLC resulted in 30 mg of 1-[(1R’, 28')-2-
cyciopropyimethoxy-2-phenyi-1-pyridin-2-ylethylpyrrolidin-2-one.
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FFIOONNI11CN'I\~O a) tent-Butyl
[quinolin-8-yl(toluene-4-suifonyi)methyllcarbamate 5 5.0 g (32 mmol) of
8-quinolinecarbaldehyde were added to a solution of 5.6 g (48 mmol) of
tert-butyl carbamate and 8.5 g (48 mmol) of sodium p-toluenesulfinate in
V@296 'Gf Weetonitrile under argon. While cooling to 0-10C, ROTEEM06/605579
mmol) of chlorotrimethylsilane were added dropwise, and the mixture was
left to stir at room temperature overnigft. After addition of 130 ml of

water, the precipitated product was 10 filtered off with suction and dried in
vacuo at 50C. 11.4 g of tert-butyl [quinolin-8-

Exayt(poduizna i s1#pry[ pr@tHSHjoesb heraiy- vpheaptaiedpb)jethiigirolidin-2-one
(s rl;?hg%fla 2 QRQ%'P{-Q'%&% ﬁ-i-qu|noI|n-8-ylethyl]carbamate 5.5 g (13 mmol) of
Yien ut%l# oin-%-y toJ

tert quin ene-4-sulfonyl)methyl]carbamate, 15 336 mg
(1.3 mmol) of 3-ethyl-5-(2-Hytgoxyethyl)-4-methylthiazdlidm bromide, 27
ml (200 mmol) of triethylargine and 3.9 g (13 mmol) of
4-fluorobenzaldehyde were mixed in 115 ml of methylene chloride at
room temperature and t
aldehyde was complete, §

were added, and Serni
eoUS p;haseothe orgea/ﬁL%?se Wés Waéhed with 0.5
m saturated sodium eflorigé Solution.

removal 20 of thg
M sodium hyur

Drying of the organic phase ovér magnesium sulfateland ¢oncentration
resulted in a semisolid residue which was stirred with 50 ml of diethyl

3) AeliRr R HRAM PN o iipreRRTTE B s0eabiR iiiien ff 398 gner (1 mmol) of 2-
brofSt- R ARG LRIPRE SN grak AU ROH A B XA CarRAI AR 8RS stream of

air was passed through for 20 minutes. Then 0.2 mli of triethylamine and 0.17 ml of

chicrobutyryl chioride were added, and the mixture was stirred at room temperature for
one hour. The solution was diluted with 80 m! of water and acidified to pH 1-2 with 2N
hydrochioric acid. The DMF was stripped off in vacuo, and the agueous residue was
extracted twice with ethyi acetate. The organic phase was washed with water until

neutral and dried with MgSO4. The residue after evaporation of the solvent in vacuo

was subjected to flash chromatography on silica gel. A heptane/ethy! acetate solvent
mixture was used to elute 230 mg of the acylated amino ketone 4-chioro-N-[2-(4-

chlorophenyl}-2-oxo-1-phenylethyl]butyramide.

b) The product from stage a) was dissoived in 4 mi of methanol, and 100 mg of NaBH4

were added. After stirring at room temperature for 2 hours, the solvent was removed
and the residue was treated with water to result in racemic (1R’, 28"}-4-chloro-N-{2-(4-
chiorophenyl}-2-hydroxy-1-phenylethyllbutyramide in pure form.

¢) 1 g of (1R, 25°)-4-chloro-N-[2-(4-chiorophenyl}-2-hydroxy-1-phenylethyllbutyramide
was dissolved in 20 ml of DMSO and stirred with 1 g of powdered NaOH at room
temperature for 1 hour. Then 0.5 g of propyl iodide was added, and a further 0.3 g of
propyl iodide was added every 45 minutes until the total amount of propyl iodide was
1.4 g. The reaction mixture was then acidified and extracted several times with ethyl

acetate. The residue after evaporation of the solvent was subjected to flash
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) (1S', 2R')-2-Amino-1-(4-fluorophenyl)-2-quinolin-8-ylethanol WO
2006/136305 PCTJEP2006/005579 34 0.30 g (7.9 mmol) of sodium
borohydride was added to a solution of 3.0 g (7.9 mmol) of tert-butyl
wa Gillorgrhenyt)-2-oxo-I-quinolin-8-ylethylcarbamate in 13#@ho06m05579
methanol at 0-5C. After 2 h, the reaction mixture was diluted with ethyl
acetate and water, and the organic phase was washed with saturated
ammonium chloride and sodium 5 bicafbonate solutions. The residue after
drying of the organic phase and concentration was dissolved in 30 ml of
methylene chloride, a 1 ml of trifluoroacetic acid wete., agdded. r
o AR R LS B e R S0 ML SRt b Bk, Gl of the
finap bastuditeRth2Si gt doHd phiwettmhpbchphade kemmpeusshyiinvilidgins2-one.
extracted with methylene chloride to result in 1.8 g of (1S,
2R")-2-amino-1-(4-fluorophenyl)-2- 10 quinolin-8-ylethanol. d) (1 R, .
ExarepjelTCHl§3R-R{u2HRRBBRER tPrompaisa Rz s et Simyideni
(Syaql@,eg e eheatssagrobutyryl chloride was added to a solution of
1.8 g (4.6 mmol) of (1S,
2R’")-2-amino-1-(4-fluorophenyt)-2-quinolin-8-ylethanol and 2 ml of
triethylamine 15 in 40 ml of DIM at OC. After the mixture had been left to
stand overnight it was subjectedaﬁzqueous working up, and the reaction
product was purified by chromatog 81y witfl-l_?ptane/ethyl acetate 50:50
to 25:75. 1.8 g of (1 R, 2S')-4-chloro-¥
N-[2-(4-fluorophenyl)-2-hydroxy-FguH
obtained. 20 e) 1-[(1R’, ‘
2S")-2-Cyclopropylmethoxy-2-(2f _ t?—l-quinolin-8-y|ethy|]pyrro|idi
n- 2-one A solution of 1.8 g of 4-chlord R’
2S')-2-(4-fluorophenyt)-2-hydroxy-1-quindlin-8- ylethyl]butyramide, 560 mg
of potassium hydroxide and 1.0 g of cyclopropylmethyl bromide in 15 ml

of DMSO was stirred at room temperature overnight. The crude ]
a) 213 mg (1 mmol) of (1R, 28)-(-)-2-amino-1,2-diphenylethanol were dissolved in 2 mi

of DMF, and 164 pl of triethylamine (1.18 mmol) and 137 pi (1.13 mmol) of
3-chloropropanesutfony! chioride were added. After stirring at room temperature for

yeethyilbutyramide were
1 0

one hour, the reaction mixture was poured info water and filtered with suction. 310 mg
(88%) of the desired intermediate 3-chloro-N-[(1S, 2R)-2-hydroxy-1,2-

diphenylethyljpropane-1-sulfonamide were obtained.

b) 300 mg of [(1S,2R)-2-hydroxy-1,2-diphenylethyljamide were suspended in 8 mi of
2N sodium hydroxide solution and stirred at 80°C for 2 hours, during which the
originally crystalline suspension was converted into an oily suspension. The mixture
was allowed to cool and was acidified with the minimum amount of concentrated
hydrochloric acid (pH 1-2). This resulted in a crystalline precipitate of (1R,25)-2-(1,1-
dioxoisothiazolidin-2-yi}-1,2-diphenylethanotl), which was filtered off with suction

(70 mg, 0.221 mmol).

¢) The product obtained from stage b) (70 mg, 0.221 mmol) was dissolved in 1 mi of
DMSO, and 110 mg of powdered NaOH and then 169 mg (0.995 mmol} of n-propyl
iodide were added. The reaction mixiure was stirred at room temperature for 1.5 hours

and then diluted with water. The crystalline precipitate obtained thereby was filtered off
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25 product obtained after aqueous working up was purified by
chromatography on silica gel with heptane/ethyl acetate 50:50 to result in
0.45 g of 1-[(1R, 2S')-2-
cyclopropylmethoxy-2-(4-fluorophenyt)-1-quinolin-8-ylethyl]pyrrolidin-2-on
WO Eai#ekesd: 4-[(1 R, PCT/EP2006/605579
2S")-1-(3,4-Difluorophenyl)-2-(4-fluorophenyt)-2-(2-oxopyrrolidin-1 30
yl)ethoxy]benzonitrile (synthesis by gepteral method: Al + B1) WO
2006/136305 PCTIEP2006/005579 35 NN FO (/O FN O a) tert-Butyl
[2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-oxoethyl]carbamate 30.0 g (79
withsuel o, tﬁﬂebdtyid&fﬁ@ombeawa@ww%ew:@mmewm@me,

148 DR B R @ 2 B R ARG D LY PECLA e were

obigjaedifluorobenzaldehyde were mixed in 700 ml of methylene chloride at
room temperature and then heated at 35C for 6 h. After reaction of the
aldehyde was complete, saturated ammonium chloride solution was

ExapiglaiS afrdies sirindimpthare/vad-dinienvisrany invuridinRene dsyptesis by

geﬂé}gf,ﬂge@@qe@usamase the organic phase was washed with 0.5 M
sodium hydroxide solution and saturated sodium chloride solution to

result in 29.0 g of tert-butyl [2-(3)
difIuorophenyl)-l-(4-f|uorophenyl) 2-ox@ethyllcarbamate, which was
reacted further without purificatior-@5 -Butyl [(1 R,

2S")-2-(3,4-difluorophenyl)-1-(4-fluorgphenyl)-2- hydroxyethyllcarbamate

a) 2.63 g of potassium tert-butoxide (24 mmol) were dissolved in 50 ml of THF and
cooled in an ice bath. A mixture of 3.818 g (24 mmol) of alpha-methylbenzyl
isothiocyanate and 2.123 g (20 mmol) of benzaldehyde was added dropwise to the
stirred solution over the course of 20 minutes. Aﬂer addition of the reagents, the ice
bath was removed and the mixture was stirred for one hour. The mixture was added to
ice-water, acidified with 2N HCIi and extracted 3 times with diethyl ether. The residue
was prepurified by chromatography on silica gel. 1.1 g of each of the crude _
diasterecisomeric oxazolidinethiones were obtained. The isomer which migrated faster
was isolated in pure form, 0.78 g, by trituration with diisopropy! ether. Only this isomer
was subjected to the subsequent reactions.

S

QO NH

QO

b) 0.74 g (2.75 mmol) of the oxazolidinethione obtained in stage a) was treated in
15 mi of methanol with 2N sodium hydroxide solution (7.5 ml) and 2.5 mi of 35%

strength H2O09. The mixture was added to ice-water, and the product was filtered off

with suction and immediately dissolved with KOH (1.1 g in 18.75 mi H20) in 37 mi of

methanol and boiled under reflux for 10 hours. The solvent was then evaporated off,
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3.0 g (79 mmol) of sodium borohydride were added in portions to a

solution of 29.0 g (79 mmol) of tert-butyl

[2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-oxoethyllcarbamate in 450 ml

at 5C. After 1 h, the precipitate which had sepa g&%

‘%%?32133 fW|th suction to result in 23.3 g of tert-butyl [(1 BHtffSsrs

2S')-2-(3,4-difluorophenyl)- 1-(4-fluorophenyl)-2-hydroxyethyl]carbamate.

c) (1S', 2R")-2-Amino-I-(3,4-difluorophehlyl)-2-(4-fluorophenyl)ethanol 20

ml of a saturated solution of HCI in dioxane were added to a solution of

23.3 g of 25 tert-but é&?
the 8 RSB Etera SRR AR R BRRR iR oheny
prapaARR-ol] 47 ineth)yherefitieleriteff aridh thectiirture was left to stir at room

temperature for WO 2006/136305 PCT/EP2006/005579 36 3 h. After

cooling to 0C, 17.0 g of the hydrochloride of (IS', 2R")-2-amino-I-(3,4-

mm@phéﬁglﬁmmiohﬁm@ﬁyﬂ)&mrw%méw we(e reylated in 3.5 miof
DMt 18Rl oMbt IRAEPEHeRH) &%@%W&%@%@ 2154 mg,

50ne09g mmol) of triethylamine and 0O,

1. 53%?1?8?83& o é%%?i‘d’é%é?e" esilida ﬁ?@dﬁﬁs@%’% 5’8&5‘&0‘?98@?@5‘{@%

chiBromheafdiSs. 2R')-2-amino-1-(3,4-
difluorophenyl)-2-(4-fluorophenyl)ethanoi hydrog¢hloride in 45 ml of THE at
OC. After 1 h, 1.8 g (45 mmol) of sodium hydrgxide and 10 ml of DMF
were added, and stirring 10 was continued#or 1 hour. The mixture was
added to ice-water, and the organic_ph&se | was washed with ammonium
chloride solution and sodium chlorig slutl o Drying and concentration
resulted in 0.89 g of 1-[(1R’, 2S")
fluorophenyl)-2-hydroxyethyl]p
2S")-1-(3,4-Difluorophenyl)-2-( opheify -2-(2-oxopyrrolidin-1-
yl)ethoxy]benzonitrile

d) 420 mg (1.266 mmol) of the chiorobutyramide obtained in stage c¢) were dissolved in

4 m! of DMSO, and 400 mg of powdered NaOH were added. Stirring for one hour was

followed by working up in the usual way, and the mixture was purified on silica gel

using the eluent ethyl acetate/n-heptane 1:2. The ring-closed compound was obtained

(350 mg, 94%).

e} 210 mg of the ring-closed product (0.711 mmol) obtained in stage d) were dissolved
in 2.5 mlt of DMSO and stirred with 227 mg of powdered NaOH and 238 mg |
(1.774 mmol) of bromomethyicyclopropane at room temperature for 4 hours. The usual
working up was foliowed by chromatography on silica gel. Using ethy| acetate/n-
heptane, the 1-(2-cyclopropylmethoxy-1,2-diphenylpropyl)pyrroiidin-2-one was
obtained in pure form (18 mg, 9%).

Exampie 9: 4-[(18",2R’)-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)-1 —quinoiin-a-_
yiethoxylbenzonitrile (synthesis by general method: A1 + B1)



0.13 g (2.9 mmol) of sodium hydride was added to a solution of 0.89 g
(2.6 mmol) of 1- [(1 R,
2S")-2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-hydroxyethyl]pyrrolidin-2-o
ne in 40 ml of DMF at OC. After 5 minutes, 0.32 g (2.6 mmol) of
WORE8eEBENZ onitrile was 20 added, and the mixture was stirREFfBP2206/005579
Purification of the crude product by chromatography resulted in 0.69 g of
4-[(1 R', 25')-1-(3,4-difluorophenyl)-2-&»
fluorophenyl)-2-(2-oxopyrrolidin-1-yl)ethoxy]benzonitrile. Example 5: 1-[(1
R', 25")-2-Cyclopropylmethoxy-2-phenyl-I-pyridin-2-ylethyl]pyrrolidin 25
2-one (synthesis by generalfmethod: A3 + BI) O (&N O a)
1-Phenyl-2-pyridin-2-yleth
PCT/EP2006/005579 37
in water was added gropwi a solution ¢
1-phenyl-2-pyridin- @ he in.250 ml .@'
acid (8:1) at room{femperaifire. Bftet2 hth

AnesoItton WES Weutralized with
sodium carbonatexThb pr;ﬁuct allized adt overni result in 25.3

g of 1 5 phenyl-2-pyridi ylefﬂane-l,z-dion xime. b) 2
.Amino-I-phenyl-2-pyri -ylethanol 25.3 g
1-phenyI-2-pyridinI’Qayfethane-1,2-dione me were dissolved in 300 mi

of ethanol and, after addition of 1.0 g of platinum oxide, hydrogenated
under atmospheric 10 pressure until no further hydrogen was taken up.

andriHiatieart equerRNERIN @HHNOlENYIIEBYRaskip YAl -yi)-1-quinolin-8-
yie RIS SRS F AN g, YIS HIanoL a5 DIKIUP Ohyq diastereomers.

er/cpnc. hydrochloric

a) tert-Buty! 4[1-(4-flucrophenyl}-2-hydroxy-2-guinolin-8-ylethyljcarbamate

0.314 g (8.3 mmol} of sodium borohydride was added in 4 portions to a solution of

3.16 g (8.3 mmol) of tert-butyl! [1-(4-fluorophenyi)-2-oxo-2-quinolin-8-yiethyilcarbamate
in 45 ml of methano! at 0-5°C. The reaction mixure was stirred at 0-5°C for 0.5 h and
then at room temperature for 0.5 h and subsequently poured into an aqueous sodium
dihydrogen phosphate solution (80 g/l). Extraction twice with ethyl acetate was foliowed
by drying on magnesium sulfate. Concentration resulted in 2.78 g of tert-butyl [1-(4-
fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyljcarbamate (diastereoisomer mixture:
80/20) as pale yellow powder (yield: 88%).

b} 2-Amino-2-(4-flucrophenyl)-1-quinolin-8-yiethanolhydrochioride
2.78 g (7.27 mmol) of teri-butyl [1-{4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethylljcarbamate were dissolved in 75 ml of methylene chioride and cooled to 0°C.
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¢) Syn- and anti- 1-(2-hydroxy-2-phenyl-1-pyridin-2-ylethyl)pyrrolidin-2-one
15 35 ml (252 mmol) of triethylamine and 11.3 ml (101 mmol) of
4-chlorobutyryl chloride were successively added dropwise to a solution

%&&Q&l mmol) of 2-amino-I- phenyl-2-pyridin-2-ylethapelin S dE 7o
F at 50C. After 1 h at room temperature, 48.4 g of sodium hydroxide

were added, and the mixture was stirred at room temperature for 1 h. The
reaction mixture was poured into ice-viter and extracted with 20
methylene chloride, and the organic phases were washed with water and

sodium ate tion. Ch t I ith eth
18 B FIeL AR A0% (RO PR MLR SHERS oo e LS S ki at
0°Gafdr- dtasnmmmmandfa]ze(@éWtbmgm room temperature cvermght The reaction
iR WL BYH %VASWDMP'% %hgresgaa@yRsafmai@ae\)mmusompy; ether.

stereochemistry was assigned by X-ray spectroscopy. 2

Filtpetproveseciofipwies rh}éma&bﬂzgpﬁ@hgwﬁowﬁ%eﬂ}ﬁém W@Wﬁ%ﬁ@"?ﬁ in
vatﬁﬁiuﬂ%f@c 0D MG 6-23mmebphdnkl-R quinolin-8-ylethano! were obtained as

)-2-hyd 2h|-d2 ligin-2-one, 86 mg (0.6
oIy B R P EIBIIAE SHiPo 53 Rttt AH FEAN BB eRe

powtigedatd! Oammmﬂwat[ﬂ&afeﬂdstad&qu.eamﬂmmgmﬁ f6thadpurification for the
Burlflcatlon by preparative HPLC resulted in 30 mg of 1-[(1 R, 2S")-2-
CyC c%ropylmethoxy 2-phenyl-1-pyridin-2-ylethyl]pyrrolidin-2-one. WO
2006/136305 PCT/EP2006/005579 38 Example 6: (1 R',

c) Q@)(ﬁfﬁiw@nmmaWWWQ%%&MWHWQMW%@%e
0.6y ANeis1BLRBE 8t ethadburfil 3iididic Jo Sl N4 SloWwly added dropwise to a

solution of 1.5 g (4.7 mmol) of 2-amino-2-(4-fluorophenyi}-1-quinolin-8-ylethanol
hydrochloride and 1.96 ml (14.1 mmol) of triethylamine in 15 ml of DMF cooled to -8°C.
After stirring at -8 to -10°C for 1 h, 2.25 g (56.3 mmol) of sodium hydroxide peliets and
156 mg (0.94 mmol) of potassium iodide were added, and the mixture was stirred at
room temperature for 3 h. The mixture was poured into an agueous sodium dihydrogen
phosphate solution (80 gft). Extraction twice with diisopropyl ether was foilowed by
drying over magnesium sulfate. The residue after concentration in vacuo was purified
by chromatography with petroleum benzine/ethyl acetate 50:50, then 30:70 1o 0:100.
845 mg of 1-[1-(4-fluorophenyl}-2-hydroxy-2-quinoiin-8-yiethyllpyrrolidin-2-one
(diastereoisomer A) (vield: 51%) and 127 mg of 1-{1-(4-fluorophenyl}-2-hydroxy-2-

quinolin-8-ylethyllpyrrolidin-2-one (diastereomer B) (vield: 8%) were obtained.

Diastereomer A: 1-{(1 S’,2R’)—1 -{(4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethyllpyrrolidin-2-one
Melting point: 156°C

Diastereomer B: 1-f{1R’,2R’)-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethyllpyrrolidin-2-one
Melting point: pale yellow oil

e) 4-[(1S’,2R")-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)-1-quinolin-§-
ylethoxy]benzonitrile (Example 8)
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a) A vigorous stream of NH3 was passed through a solution of 309 mg (1
mmol) of 2- 5 bromo-I-(4-chlorophenyl)-2-phenylethanone for 15 minutes,
and a vigorous stream of air was passed through for 20 minutes. Then
0.2 ml of triethylamine and 0.17 ml of chiorobutyryl chloride were added,

VPt 3Hure was stirred at room temperature for one hQRf AERZ006/005579

solution was diluted with 80 ml of water and acidified to pH 1-2 with 2N
hydrochloric acid. The DMF was strippi&d off in vacua, and the aqueous
residue was 10 extracted twice with ethyl acetate. The organic phase was
washed with water until neutral and dried with MgSO4. The residue after

41 gfibPetomentabsssiiemthidrisieu® Gfainsuibjusteiaddrsbte a solution of 200 mg

(0. SNIRMAIST AN Y LR SIIeRINSy A\ DPRRRSIRIIY ATSIALE SR %mm&mn@

was used to elute 230 mg of the acylated amino ketone 4 %2 4-
(SRR - B &?é%%mg}ﬁﬁw&ﬁﬂ.aéﬁ “[5 4fiFhS FBHIRS: Horh™e

(0.88apmel) vis-tlissolvesk-ondsirl weraeibdes), At Orntuad WaBkttraveseroom

ter era{%re 45& %atrc%@nt%m L%ature fooruzr dp;th% éhe solgent V\é)e@s
fefmoved and the Tesidue was treated with warer 10 FESLRIRTAER A 'R,

d:h%@mnmamar@wmmeﬂ»mmmmamwmmmem

%@@F%a%gé% 4rf ShfkBwas foaicwecf by ccncentrabon Purification of the
2S")-4-chloro-N-[2-(4-chlorophenyl)-2-hydroxy-I-phenylethy lf)ut ramldoe
fesx%\@ DRERRTORY DL S SiRIe D6 56 porHter.n RABMG of 4

[({1SMIROM- %mm;g@dzm%ﬁm@@ggﬁmwﬁm@ewmﬂ%ﬂ%mnme
. an rther O prop ide was added every 45 minutes until the

(y'e?éwt%go’r'?liou% %r% |33|§/ ‘A(ﬁgg %% vl g. The reaction mixture was then

Meﬁo@kﬁedtafhﬁﬂéﬁracted several times with ethyl acetate. The residue after

evaporation of the solvent was subjected to flash WO 2006/136305

PCT/EP2006/005579 39
) 4-[(1R’ 2R")-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1- -yh-1-guinolin-8-

ylethoxylbenzonitrile {Example 10}

47 mg (0.98 mmol} of sodium hydride (50% in oil} were added to a solution of 228 mg
(.65 mmol) of 1-[1-(4-fluorophenyl)-2-hydroxy-2-quinciin-8-ylethyllpyrrolidin-2-one
(diasterecisomer B} in 2 ml of DMF under argon at 0°C. After 5 minutes, 118 mg

(0.7 mmol) of 4-fluorohenzonitrile were added and stirred at room temperature for 2 h.
The reaction mixture was poured into an agueous sodium dihydrogen phosphate
solution (80 g/l) and extracted twice with diisopropy! ether. Drying over magnesium
sulfate was followed by concentration. Purification of the residue by chromatography
with heptane/ethyl acetate 30:70 resulted in 197 mg of 4-[{(1R’,2R"}-2-(4-flucrophenyl)-
2-(2-oxopyrrolidin-1-yl}-1-quinolin-8-ylethoxy]benzonitrile (diastereoisomer B)

{vield: 67%).

Melting point: 188°C

Example 11: 1-[(15',2R")-2-Cyclopropylmethoxy-1-(4-fiuorophenyl)-2-naphthalen-1-
ylethyllpyrrolidin-2-one (synthesis by general method: A1 + B1)
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chromatography on 50 g of silica gel. Heptane/ethyl acetate 7:1 eluted
670 mg of the final product (1R’,
2S")-1-[2-(4-chlorophenyl)-1-phenyl-2-propoxyethyl]pyrrolidin-2-one.

3R Bek0s PCT/EP2006/005579

1S,2R)-2- (1 2-Diphenyl-2-propoxyethyl)isothiazolidine-1,1-dioxide 5
(synthesis by general method B2) (r) \ NI I (r)o a) 213 mg (1 mmol) of
(1R, 2S)-(-)-2-amino-1,2- dlphenylethaﬁél were dissolved in 2 ml 10 of
DMF, and 164 pl of triethylamine (1.19 mmol) and 137 pl (1.13 mmol) of
3-chloropropanesuffonyl chloride were added. After stirring at room
temperature for one ¥, the reaction mix was poured into water and
filtered with suction g (88%) of the gesired intermediate

3-chloro-N-[(1 S, -hydroxy-l, dip thyl]propan 1-sulfonamide
i A IF 8

the originally crystallikg suspepsion was rtediintgan 0|Iy
suspension. The mixturé® was allowed to cool afid was aC|(§|f|ed with the

a..c{‘&”@lﬂ%a}%‘ jﬁ%lne %5 2(9" Wé ?Lg ?%%@Qp%@y! 5‘%4} hthalen-

resulted in & cr reC| 1R 2S
"Y@F@(ﬂF@dﬂﬁ‘itﬁBf%ﬂ@-wmt?ﬁ?iﬁmm%wmﬁ%ma“ﬁ%red off with
suction (70 mg, 0.221 mmol). ¢) The product obtained from stage b) (70
mg, 0.221 mmol) W sdissolved in 1 ml of 25 DMSO, and 110 mg of
powdered NaOH s i
added. The rea
hours and the

i ure was stlrred at smperature for 1 .5

a) tert-Buty! [1-(4-flucrophenyl)-2-hydroxy-2-naphthalen-1-ylethyljcarbamate

0.72 g (18.9 mmol) of sodium borohvydride was added in 4 portions to a solution of

7.2 g {(18.9 mmol) of tert-butyt [ 1-{4-fluorophenyl)-2-naphthalen-1-yl-2-
oxoethyijcarbamate in 75 mi of methanol at 0-5°C. The reaction mixture was stirred at
0-5°C for 1 h and then poured into an aqueous sodium dihydrogen phosphate solution
(80 g/}, Extraction twice with ethyl acetate was followed by drying on magnesium
sulfate. Concentration resulted in 7.4 g of tert-butyl [1-(4-fiuorophenyl)-2-hydroxy-2-
naphthalen-1-ylethyljcarbamate (diastereoisomer mixture: 85/15) as a paie yeliow ol
{vield: quantitative}. The substance was used without further purification for the next

stage.

b) 2-Amino-2-(4-fluorophenyl)-1-naphthalen-1-ylethanol hydrochioride

7.2 g {18.9 mmol) of teri-butyl [1-(4-fluorophenyl}-2-hydroxy-2-naphthalen-1-
ylethylicarbamate were dissoived in 185 mi of methylene chloride and cooled to 0°C.
47 ml of an HC! solution (4N) in dioxane were added, and the mixture was stirred at
0°C for 15 minutes and allowed to reach room temperature overnight. The reaction
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WO 2006/136305 PCT/EP2006/005579 40 with suction. After drying, the
material was stirred several times with n-heptane. 14.5 mg of
(1S,2R)-2-(1,2-diphenyl-2-propoxyethyl)isothiazolidine 1,1-dioxide were
obtained. 5 Example 8:
WQ20e4E618Fopylmethoxy-1,2-diphenylpropyl)pyrrolidin-2-onB{EFRHa& S5
by general method A2 + B2) T0 O a-16 a) 2.63 g of potassium
tert-butoxide (24 mmol) were dissolvedgn 50 ml of THE and cooled in an
ice bath. A mixture of 3.918 g (24 mmol) of alpha-methylbenzyl 10
isothiocyanate and 2.123 g (20 mmol) of benzaldehyde was added

mixirspwige tonbentsateddrsvhnisn avd thegeddise wio OealndtesthAltieopropy! ether.

FiRfRIHARRI IR FalhtlE it PURSUBRISMONRA BRY HRAINKIYE WURRng in

stirred for one hour. The mixture was addedto ice-water, acidified with

vagQ- 1 @98 TRmibRd-GHiineoRhR tHBhyIarhEhaleReirybRiliangiagere obtained as
hydiesppiistiiesl [@ashyiebiatigephivieresibeaashd d arrbarsh Bjdhesenie fdwder

TP s R o5 R TSI VT 6 TP O ERIPRVER (et stege.
diisopropyl ether. Only this isomer was subjected to the subsequent

c) f%%g%ﬁﬁjéo&l%g}ég%érg@i% |§;8R£Q%%ﬁiﬁgjﬁ%2§}i9§%% tained

In stage a) was tr 20715 ml of methan um hydroxide

2.1850miid 8 (7rarael ahd-oioRatsitedchdaddr iR Dvereravixtafsioshdropwise to a
solafigedits Lg-natermmsiibe Radu-was-filieregifhyl)-1-naphthalen-1-viethanol
hydrochloride and 7.2 mt (51.7 mmot} of triethylamine in 55 mi of DMF cooled to -10°C.
After stirring at room temperature for 2.5 h, 8.3 g (208 mmol) of sodium hydroxide
pellets and 862 mg (5.2 mmol) of potassium iodide were added, and the mixture was
stirred at room temperature overnight. The mixture was poured inio an agueous
sodium dihydrogen phosphate solution (80 g/l). Extraction twice with diisopropyl ether
was followed by drying over magnesium sulfate. The residue after concentration in
vacuo was purified by chrematography with petroleum benzine/ethyl acetate 50:50.
3.8 g of 1-[1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-ylethyllpyrrolidin-2-one
(diastereoisomer A) (vield: 63%,) and 728 mg of 1-[1-(4-fluorophenyl}-2-hydroxy-2-(1-
naphthylethyllpyrrolidin-Z-one {(diastereomer B) (yield: 12%) were obtained.

Diastereomer A: 1-[(13’,2R"}-1-(4-flucrophenyl}-2-hydroxy-2-naphthalen-1-
yiethyljpyrrolidin-2-one
Meiting point: 160°C

Diastereomer B: 1-[(1R’,2R’}-1-(4-fluorophenyl}-2-hydroxy-2-naphthalen-1-
yiethyljpyrrolidin-2-one
Melting point: 190°C

d) 1-[(18’,2R"}-2-Cyclopropylmethoxy-1-(4-flucrophenyl}-2-naphthalen-1-
ylethyljpyrrolidin-2-one (Example 11)

124 mg (2.58 mmol) of sodium hydride (50% in oil) were added to a solution of 800 mg
(2.28 mmol) of 1-[1-(4-flucrophenyl)-2-hydroxy-2-naphthalen-1-ylethyllpyrrolidin-2-one
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with suction and immediately dissolved with KOH (1.1 gin 18.75 ml H20)
in 37 ml of methanol and boiled under reflux for 10 hours. The solvent
was then evaporated off, WO 2006/136305 PCT1EP2006/005574 41 the

%%g@l\g@@diluted with water, and the resulting precipitate pepeploosnessro
(1-amino-1,2-diphenyl- propan-2-ol, 470 mg) was filtered off with suction.

¢) 330 mg (1.452 mmol) of 1-amino-1,2-diphenylpropan-2-ol were
acylated in 3.5 ml of 5 DMF with 215 r*ril-@ (1.525 mmol) of 4-chlorobutyryl
chlorlde and triethylamine (154 mg, 1.525 mmol) in the usual way to

| 99
S RS SRR SRR

(3. @mﬁg)s@imlwmymmw DrSwicaweEoitRioABETeksFEw A GEM
temyfér%mé% SHIHNG fRLRRe NaLHWardaiaes Rywerk %aamdn&mw%@@ln

way, and the mixture was purified on silica gel_using the eluent ethy
Ph%’ﬂé@éﬁ@/ﬁ%m@ﬁﬁ) TREARECA Sukee R Ry @Si‘%%’és(@@@"ﬁ& by
dn&-?é’/@z@kiﬁgue%ulrﬁ Mﬂﬁmmg&ﬁ@ammmwaduch @:¢43 W Phrited

tained in st issolved in d ed w ,
by Egrf’ma rﬁg wi d 8% &E%me e? er%amoﬁ}af"g) §§gmg oitq~{(18 2R
2- dympmpehwlt&;mtwrm&h@atnb@miie’f.’ﬁwatbaéd@Mw&imﬂWheEmmél—one were
551”9; hgﬁn)e}tography on silica gel. Using ethyl
acetate/n i %@W%i&

tane, the
Mei“(@-??@[@p?@%ﬁnethoxy 1,2-diphenylpropyl)pyrrolidin-2-one was 20

obtained in pure form (18 mg, 9%).
e) 1-[(1R’,2R’}-2-Cyclopropyimethoxy-1-(4-fluorophenyi}-2-naphthalen-1-
yiethyljpyrrolidin-2-one (Exampie 12)
149 mg (3.1 mmol) of sodium hydride (50% in oil) were added to a solution of 725 mg.
(2.07 mmol) of 1-[1-(4-fluorophenyl}-2-hydroxy-Z2-naphthalen-1-ylethyilpyrrolidin-2-one
(diastereoisomer B) in 7 mi of DMF at 0°C. After stirring for 5 minutes, 300 yl
(3.1 mmol) of cyclopropyimethyl bromide were added. After stirring at room
temperature for 2 h, the mixture was poured into an aqueous sodium dihydrogen
phosphate solution (80 g/l). Extraction twice with diisopropyl ether was foliowed by
drying over magnesium sulfate. The residue after concentration in vacuo was purifed
by chromatography with petroleum benzine/ethyl acetate 60:40. 715 mg of 1-[(1R' 2R}~
2-cyclopropylmethoxy-1-(4-fluorophenyl)-2-naphthalen-1-yiethyl}pyrrolidin-2-one were
obtained as a white powder (yield: 85%).
Melting point: 150°C

Exampie 32: 13,2R-1-(Cyclopropoxy-1,2-diphenylethylipyrrolidin-2-one
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Example 9:
4-[(1S',2R")-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)-1-quinolin-8-
ylethoxy]benzonitrile (synthesis by general method: Al + B1) WO
2006/136305 PCT/EP2006/005579 42FF ~11~IN NOOoO NN and
VEQ 2PPg 60 PCT/EP2606/005579
4-[(IR',2R'")-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)-1-quinolin-8-
ylethoxy]benzonitrile (synthesis by geagral method: Al + BI) FF N O N
0~,NO5NN a) tert-Butyl
4[1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl)carbamate 0.314 g (8.3
39 mgr{(6i)1 8F sotahdfdiRiAfthidd rakirdded dnvinplontieib by soligiiod -ofe

(Ex3rAd 1803 MO RIQLIRIPIHY mi of absolute methylene chioride under argon. A
[1- 4-f|uorophené2-2-oxo-2- uinolin-8- Iethi/l)carbamate 10 in 45 ml of

soiyeRi o Pl 40T mmeh&lch e Winherf dietyizing 0. tolvang and
thethtBBahO@ B tomperatiiadenibhdionids vhseosrsly thersrd THe Aixture was

._aqueous sodium dihydro hosphate solution (80 g/l). Extraction twice = .
St AR T AR By LA M R R 1o Ryt chior
acidCamtertratied rednletolireletdie dhiegdiuiiph]tidd over magnesium sulfate was

L

6:4 pipdfiisoed sflicuastb prenyl [t lih B AtetnysinpmpeMofide

diphenylethylpyrrolidin-2-one were obtained.

Exampile 120: 1S,2R-1-(1,2-Diphenyl-2-vinyloxyethyi)pyrrolidin-2-one

—_:f.———/\o
B .V R
O

84 mg (0.3 mmol} of 1S,2R-1-{2-hydroxy-1,2-diphenylethyljpyrrolidin-2-one pius 5 mg
(0.015 mmoil) of 4,7-diphenyl{1,8lphenanthroline and 5 mg (0.015 mmol) of paliadium

bistrifluoroacetate were dissolved in 1 mi of buty! vinyl ether and then, under argon,

¢ mg (0.09 mmol) of triethylamine were added. The mixture was sfirred under argon at
70°C for 3 hours. The mixture was'theh- poured into water and extracted several times
with ethyl acetate. The combined organic phases were washed with water uniii neutral
and dnied with magnesium suifate, and then the solvent was evaporated in vacuc. The
residue was chromatographed on 20 g of silica gel with n-heptane/ethy! actetate as
eluent. 18,2R-1-(1,2-Diphenyl-2-vinyloxyethyl)pyrrolidin-2-one was obtained, 25 mg
(27%).

The following examples were prepared in analogy to the synthetic methods described

above;



2.78 g (7.27 mmol) of tert-butyl [I-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethyl)carbamate were dissolved in 75 ml of methylene chloride and
cooled to 0C. WO 2006/136305 PCT/EP2006/005579 43 18 ml of an HCI

‘?8%5%’;156%3 in dioxane were added, and the mixture was sthFed-ploftanssro
or

m

inutes and allowed to reach room temperature overnight. The

reaction mixture was concentrated in vacuo, and the residue was treated
with diisopropyl ether. Filtration was f8fowed by washing with diisopropyl
ether and pentane and drying in 5 vacuo. 2.75 g of

2-ami

abtitauaand..aa

further

Ornfd-fliorophenyh-L-gutnolin-8-yethanel-were-obtat
hloride (diastereoisomer mixture: 85/15) as a pale yell
copic powder (yield: qudHf4f%e). The substance was

purification for the next.stage.-10.c)

TCU S

R

r@f‘g@sis by
sk iglou

1-[1-(4-FIuorophenyl)-ﬁ-hydroxy-Z-quinolin-8-yley_qyl)pyrrolidin-2-one 0.615
ml (5.18 mmol) of 4-chjorobutyryl chloride (95%) was slowly added
dropwise to a solutig 1.5 g (4.7 mmol) of
2-amino-2-(4-fi inoli ide and 1.96
ml (141 mmol , -8C. After
stirring| at - i T HrodideR 1
pelletsjand L5 186 mg, (0.94 mmnol) of potagsiu added, and
the mixture was stirfed at r e ixfure was
poured into an aqueous sodium dihydrogenﬁlosphate solution (80 g/l).
Extraction twice diisopropyl ether was fgllowed by drying over
magnesium sulfate. The residue after concentration in vacuojwas purified
by-chromatography-with-petroteunmbenzimefethylacetate 50: 50, them
30:70 to @208, 20 845 mg ofr = -
1-[I-(4-fiuprop enylb&%og%}z-q -noIi-8-yI8Min-2-one
(diastefeoiSomerA) (Vield:51%5 and 327 mg o L F
191-(4tflugrephenyl)-2:hydroxy-2- quinglin-&ylethylpyrrolidin-2-6ieB1
(diastereo@&%) (yield:| 8%) were O@Ed. O

F F

At1+B2

A1+B1




Diastereomer A: 1 -[(1 S',2R")-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8
25 ylethyl]pyrrolidin-2-one Melting point: 156C Diastereomer B:
1-[(1R',2R")-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8- ylethyl]pyrrol
idin-2-one 30 Melting point: pale yellow oil ) 4-[(1
VRO 2R354 luorophenyl)-2-(2-oxopyrrolidin-I-yl)- 1-quinolinB8=T/EP2006/005579
ylethoxy]benzonitrile (Example 9) WO 2006/136305 PCTIEP2006/005579
44 41 mg (0.86 mmol) of sodium hydrige (50% in oil) were added to a
solution of 200 mg (0.57 mmol) of
1-[1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]pyrrolidin-2-one

(diastereoisomer A

Exampif

\ﬁgs stirred at room 5 temperature for 4 h. The reaction mixture wasod:

) In 2 ml of DMF under argon at OC. After
(0.86 mmol) of 4-fluasglkenzenitrile were added, and

CYHIHEESR by
theyamttre

poured
and ex
was fo

chromatograph

(&

S'2R")
nzonitsy
112C f

R',2R")-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yi)-l-quinolin-8-

tracted twice with diis

-2-(4-fluoropheny (- 0X0pyr, l

ile 10 (yiel@&“%) ere btai@a hite powder.
/

4-[(1 o)

info an aqueoUs sodium dinydrogen phoSphate Solut
Dryi ver magn

pyl ether.
, entr ion. Pun ofthe residue by
\ L heptane/ethytacetate 30:70 resulted in

0

A3+B1
’)‘J -quinolin-EB-ert%oxy]be
Melting point

on (80 gN)
esium sulfate

239 mg of 44

rdathae
yICLI U
hydridé
1-[1-(4

2 (50% in oil) were,added to a solution of 2Z84mng (0.6
Hfluorophenyl)-2;hydroxy-2-quinolin-8-ylethyl]pyrrolidin

v enzanmitrHe—{—cample—1 N4 A-AZ-mmaL0- 09 mmal.af
Y IOCTIZO0TTt S (AATTTPTIC TU ) T 5T 1Ty (U JOTTHTTTOT) Ot

rodium
O OTTUTTT

5 mmol) of

-2-0ne

B C
7 B2
8 AZ+B2




(diastereoisomer B) in 2 ml of DMF under argon at OC. After 5 minutes,
118 mg (0.97 mmol) of 4-fluorobenzonitrile were added and stirred at

room temperature for 2 h. The reaction mixture was poured i

nto an

vASIuREHS,spdium dihydrogen phosphate 20 solution (80 g/l) ap¢exdsaniesks
twice with diisopropyl ether. Drying over magnesium sulfate was followed

ue by chromatograp

by concentration. Purification of the reé. 1(;
97 mg of 4-[(1

heptane/ethyl acetate 30:70 resulted i
R',2R")-2-(4- quorophenyI)

hy with

2 (2 C‘(Cp‘yuuludm 3= _yl} * L,IUIIIUIIII 8 _yICLIIUI\_yJUCIILUIIII.IIIU \L,u §CI uibuutI)CI
ExBinpiield: 67%). 25 Melting poipt: 188C Example 11: 1-[(1 yn ol y
Ho2R')-2- Cyclopropylmethoxygl%- u8rophenyl) 2-naphthalen-I- ge?:cr)d

pyrrolidin-2-one-{synthesis-by-general-method-Al-+B1)- 8
20061136305 PCT/E52006/005579 45 C 1§ N and Example 12: 1-[(I
R',2R"}-2-Cycloprop ery|)-2-naphthalen-
1y|ethyl)pyrroI|d|n- ethod: Al+B1) CNN O

/FaFb5a)te

[1-(4-fl jan-I-yleth carbamalte 0.72
(£8.9 1 Jed iR 4 portions to a‘%&ﬁ%ﬁn
of 7.2 p ~2-naphthalen-1-yl-2-
oxoeth { 0-5C. The reaction mixture
was st 5 ed into an aqueous sodium
dihydr )genrﬁ bsphate solution 1088 g/l). Extraction twice wjith ethyl

acetate was followed by drying on magnesium_sulfate. Conc

entration

resulted in 7.4 g of terf=butyl [1-(4-fluorophemyl)-2-hydroxy-2-

10

At1+B1

11

Al1+B1




naphthalen-1-ylethyl)carbamate (diastereoisomer mixture: 85/15) as a
pale yellow oil (yield: quantitative). The substance was used without

further

purification for the next stage. 15 b)

2-Amino-2-(4-fluorophenyl)-1-naphthafen-1-yethanol hydrochloride 7.2 g
WIB2EPAHESHP of tert-butyl [1-(4-fluorophenyl)-2-hydroxy-2-napgiRERf04/005579
ylethyl]carbamate were dissolved in 185 ml of methylene chloride and
cooled to OC. 47 ml of an HCI solutiogZ4N) in dioxane were added, and
the mixture was stirred at 20 OC for 15 minutes and allowed to reach room
temperature overnight. The reaction WO 2006/136305

E

PCTIH
X

W%'shing with diisopropyl ether and pentane and drying in v

2 was treated with diisdgrapydrether. Filtration was fo

P2006/005579 46 mixture was concentrated in vacugSynehtss by
llowedratal

cumeitimg of

2-amir
hydrog
hygros
further
1-[i- (4
445 nf
dropw
2-amir

After s

hvadlieas

se &
082-(4+t
and 7.2 5 m

0-2-(4-fluorophenyl)-1-naphthals -yI)ethanoi were @
_. ‘
oIz

Capte &
N
LIOED

(18.1 mmol) of 4-chlorobutyry

lervgf 5.5 g (17.3Mmugol
[)-1-nap hthalen-I-yl | 10 hyd
gethylamine 5 Vi coo
tirring at room temperature for 2.5 h, 8.3 g (208 mmol

mall.af notaccuum

wae-nellatc-and-QLe. me-L

btained as
ry

stibstance was used without

idin-2-one

lowlyta8ded

ed to -10C.
of sodium

|y na [fa¥all
IIyUIU AMTUIC PCIICLQ [CUNLY MW\ . llly \\J-L IIIIIIUI} UT PULMQQIUIII Ot

and the mih‘tﬁe was stirred at rwrun temperature overnight. The
d

mixture was poure t agueous sodiym gihydrogen phosphate
solution (80 g/l). Extrag i%with diisop?op@r 15 was followed b

added

FaWAV.VaY daY
A 'A'A 2 B\ Y

qré/ing over o@. “The e afte centration inC
ci O i

14 At+B1

15 B2




vacuo was purified by chromatography with petroleum benzine/ethyl
acetate 50:50. 3.8 g of
1-[1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-ylethyl]pyrrolidin-2-one
Sdiagleraoigomer A) (yield: 63%) and 728 mg of PCT/EP2006/005579
1-[1-(4-fluorophenyl)-2-hydroxy-2-(I- naphthyl)ethyl pyrrolidin-2-one
(diastereomer B) (yield: 12%) were obtained. 20 Diastereomer A: 1-[(1
S',2R")-1-(4-fluorophenyl)-2-hydroxy-29faphthalen-I- ylethyl]pyrrolid

in-2-one Melting point: 160C 25 Dlastereomer B: 1-[(AR’ 2R) -1
-(4-flugrophenyl)-2:-hydraxy-2-naphth

\gq point: 190C d) Synthesis by
(1S'|2R")-2-Cyclopropyimethé§t4 4-fluorophenyl)-2-naph ha@?ﬁraéo
ylethyl]pyrrolidin-2-one (Example 11) 124 mg (2 .58 mmal) of isoffi

hydrid¢.-(50% in oil) were added tq a solution of 800 mg (2 28 mmol) of
1-[1-(4-f| grophgnyl)-2-hydroxyx2-nap an-1-ylethyl]pyrolldin-2-one
WO 2006/ 0b PCT&,EPZO 055 / (dlastgrems A) in 8 ml of
DMF at OC. After s 33 {
cyglop opylmethyl b omide were added After s |rr|ng at room tefpeidture

for 2 h| the spotred into anAquesus sgditm dihytrogen
phosphate Iut| n (80 /I);Extractlon wice with e'u opyl ether was
followed by 5drying over'?‘nagnesmm sulfatevd’he rdidue afler

concentration in vacuo was purifed by chromatography with petroleum
benzmgefethytacetate-7Q:30- 835 Mg of I-[(1S"2ZR'):
2-cyclapropylmethoxy-1-¢4-fluorophenyl)-2-naphthatén-1-ylethyl)pyrrolidin
2-one \vere obtained &s a white powder (yield: 90%).

17 At+B1

18 B2

18 A2+B2




Meltin

g point: 126C 10 e) 1-[(1

R',2R")-2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-naphthalen-I-
ylethyl]pyrrolidin-2-one (Example 12) 149 mg (3.1 mmol) of sodium

hydrid

e (50% in oil) were added to a solution of 725 mg..

(2.07 mmol) of

vio 2e¢g/1fleasrophenyl)-2-hydroxy-2-naphthalen-1-ylethyl] pyrr s¥oiE22@nie0 539
(diastereoisomer B) in 7 ml of DMF at OC. After stirring for 5 minutes, 300
pl (3.1 mmol) of cyclopropylmethyl brgpide were added. After stirring at
room temperature for 2 h, the mixture was poured into an aqueous
sodium dihydrogen phosphate solution (80 g/l). Extraction twice with

USoP
Exagui
Meth p

OpYIemer was followed by arying over magnesium s

etroleum benzine/ethyl acetate 60:40. 715 mg of 1- [(1

POW _ A hes|
after concentration ingyagiQrivas purifed 20 by chromat, gﬁ@p y

R,

t}rod

2-cyct
2-one
25 Ex

oh1S.2

toluen
theret

.Jplupylme[n()xy t=(@-ftaorophenyt)-2-naphthaten-1-ytet
[ (yield: 85%). Meltin

2 -diphenylethyl)p
’ g (

were dlssolve Mo ab plute m Yo
solutign of 0.6 0.69tmmgJ) of a I lar s@ of diethylzinc in
le and then 169 mg (0.63 mmol) of m@thylerie iodide v

D. The mixture was 5 stirred at room temperature for 3

g point: 150C

D.127 mmol)
xanaplesk20)

ere added

yitpyrrotidin

rrolidin-2-onk

argon. A

hours. The

mixtur

21

hydrochloric

e was diluted Wl%a

A2+B2

22

23

24

A1+B1




acid and extracted with ethyl acetate. The solution dried over magnesium
sulfate was evaporated in vacuo, and the residue was chromatographed
with heptaneiethyl acetate 6:4 on 20 g of silica gel. 34 mg (83%) of 1
S,2R-1-(cyclopropoxy-1,2 diphenylethyl)pyrrolidin-2-one were obtained.
W BNEARES120: 1 S,2R-1-(1,2-Diphenyi-2-vinyloxyethyl)pyfroldinz2-one-
QN O 84 mg (0.3 mmol) of
IS,2R-1-(2-hydroxy-1,2-diphenylethyl)@$rrolidin-2-one plus 5 mg (0.015
mmol) of 4,7-diphenyl[1,9]phenanthroline and 5 mg (0.015 mmol) of
palladium 15 bistrifluoroacetate were dissolved in 1 .ml of butyl vinyl ether
and }h bn, under argon, 9 mg (0.09 mmol) of triethylamine wei@yathdesds by
EXW% xture was stirred undeBtirgdurat 70C for 3 hours. Theg mg@meralas
m%'n poured into water and extracted several times_with ethyl agtied:
The cgmbined organic phases were washed with water until heutral and

dried with nesium s ,and t he solvent was evagorated in
vacuo. The 20 esidgyzngromat%e :8 f silica gel with
n-heptane/ethy tate eluent. Q

£5,2R11-(1,2-Dj henyl-2-vinyloxyethypyreHdin-2-one was cbta(?h%*cﬁng
mg (2 7%).;@llowing ples wg repared mmogy to the
synthetic descrided_75 alssver Vo 2006/136305

PCT/EP2006/005579 49 Example Synthesis by No. Structure general
I method.

lk c
26
N O
! F

A1+ B1

O
27 A2+B2
28 A2+B2




FFoON_NO/IIOAH+BL1 \NOFF N\IO" "~ FNO vv,F w""™~\
"F 2 A+B1 ((//"N" " /spy OF FF\IN\\(op(~\3Al+B2 CN'NZ0 N
N F\(/F\I/4FOF.0oA1+131 NOF C~N 0 F WO 2006/136305
PCT/EP2006/005579 50 Example Synthesis by No Structure general

VH{EIHeE 36305 PCT/EP2006/005579
56
Synthesis by
Ex:ﬁrgpie Structure general
’ method:
28 A2+B2
30 A1+B1
31 AZ+B2
as describad
32 above




5NA3+B1 OOf/IICH3CH3C1NoCzN0o7N'SQB2 800A2+B2 0
WO 2006/136305 PCT/EP2006/005579 51 Example Synthesis by No
Structure general method: FFAI+B1 N_O (N~iNO (N~r _\/\/ N_N_

‘E?l;:“’ra}%é\%g&%‘u N 46 R1+61 NN 11 Al+B1 NNOFOF WOP%?‘?E%%B%Q%{%%%

/005579 52
57
Synthesis by

Example Structure general

°. method:

33 A2+B2
34 A1+B1
35 A1+B1
36 A1+B1




Example Synthesis by No. Structure general method: 0i o 12 Al+B1 I~
&<~-N/FpF00OO0013lelv,,NC CllaFF O 14FFAI+BlaoF|
O/F O15B2 0 WO 2006/136305 PCTIEP2006/005579 53 Example
Synthesis by No Structure general method: FF 1oV 16 Al+B1 NN

WO 2006/136305 PCT/EP2Z006/005579
58
Synthesis by
Ex;mpie Structure general
0.
method:
37 A1+B1
38 At+B1
39 A1+B1
40 C




0O0CO017F..NFNqAI+B1 SpS0J~ 018B2 0 0fOf1911A2+B2
C~0O WO 2006/136305 PCT/EP20061005579 54 Example Synthesis by
No. Structure general method: FF 20 Al+B1 14-107 7 ,21\1 A2+B2 F

IOFCrFFFFFF

WO 2006/136305 PCT/EP2006/005579
59
Synthesis by
Ex;mple Structure ageneral
°. method:
41 A1+B1
42 A1+B1
43 A2+B2
44 A1+B1




O0022(\I\gC H3G-~230C H3COFIF F~~"wlt' p24FF
Al+B1 O F F WO 2006/136305 PCTIEP2006/005579 55 Synthesis by
Example No Structure general method: O ONO N 25 A2+B2 FFI~I\F
N~\F O,,0F 26 FAI+BiNN

WO 2006/136305 PCT/ER2006/005579
60
Synthesis by
Engr;tp%e Structure general
: method:
45 G
456 C
47 C
48 AT+B1




O(/FO/FF7F O027A2+B2 FcrOF/~OCH3 CH3 0O O 28\\1
A2+B2 (/N O CIN O ClI WO 2006/136305 PCT/EP2006/005579 56
Example Synthesis by No. Structure general method: OaN OaN O O
29 A2+B2\/30 FFAI+B1 F%OFF,OaN™IIOF OaNOOaN310

VK9 2806/136305 PCT/EP2006/005579
61
Synthesis by
Eximp!e Structure general
0. method;
analogous to
49 Example 32
50 A1+B1
51 A1+B1
52 B2




O QN O as described 32 p above WO 2006/136305 PCT/EP2006/005579
57 Example Synthesis by NO Structure general method: O FF 33\ \ (\\
A2+B2 F(NCOF/r~\OF\FFF F/OFF"OF 34 NF A1+131 \~INO
FOF FF O, 1035FAI+Bl WN O0F O F INI 36 Al+BI

WO 2006/136305 PCT/EP2006/005579
62
Synthesis by
Eximple Structure general
o. i
method:
53 A2+RB2
54 B2
85 A1+B1
56 C




IN%,:~5 N F F o0 WO 2006/136305 PCT/EP2006/005579 58 Example
Synthesis by No. Structure general method: FF 37 FF Al+B1 N* N F
OOFF\F/O38FA+B1INN\OFO/F FF fooL3 \N_OL6 ON(5

WO 2006/136303 PCT/EP2006/005579
63
Synthesis by
Example Structure general
No. method:
Ci (iii
57 C
58 A1+B1
58 c




CINCII\401\O O (\.C 0o WO 2006/136305 PCT/EP2006/005579 59
Example Synthesis by No Structure general method: INI N 41 Al+B1 N
N(c)OaF FO~FO1-~42A+B1 N OI/FFFFF FF F/F 43 A2+B2

FC3OFcoFF O (O~
WO 2006/136305

PCT/EP2006/005579
64
Synthesis by
Ex;r;apie Structure general
' method:
7 o7
60 C
681 A1+B1
62 A1+B1
63 A3+B1




44 Al+B1 WO 2006/136305 PCT/EP2006/005579 60 Example Synthesis
by No. Structure general method: 000Y 45NN3C CEI/(Cl461=1
)YC CI~~OCIN~OE O100UO471\ryJ1_.C C\ICII FIF/ 48

FOAI+BLF %1~11F"~F
WO 2006/136305

PCT/EP2006/005579
85
Synthesis by
Example Structure general
No. method:
64 A3+B1
65 At1+B1
=N =N
B r
N2 O N 0
66 ' o At+B1
B )
= | =
67 C




0 WO 2006/136305 PCT/EP2006/005579 61 Example Synthesis by No.
Structure general method: o040 F 0 C) F analogous to 49 F F Example
32 FF FFFF\/ O50AI+B1 CN",0FNOFFFFF OW~FF 51N,.,
FA+B100 0B2 520S0

WO 2006/136305 PCT/EP2006/005579
86
Synthesis by
Ex:irgpie Structure general
' method:
68 c
69 A1+B1
70 B1
71 A3+B1




WO 2006/136305 PCT/EP2006/005579 62 Example Synthesis by No.
Structure general method: 53 1q00 N ON A2+B2 O 54 S: B2110 iN-N

FF/i550NONAI+B1 NNNOO OOONO7 56 Nom/C CICII//
WO 2006/136305 PCT/EP2006/005579 63 S

ynthesis by Example Noossze
rﬁ“c('f;lﬂff:éﬁ‘,éﬂé:’neral method:
67
Synthesis by

Example Structure general

No. method:

72 C

73 ©

74 B2

75 At1+B1




CICIIN\OOO570NC 58A1+131 NF 12"IF00 580"0G FFWO
2006/136305 PCT/EP2006/005579 64 Example Synthesis by No
Structure general method: OOY 00 11-1060C N%N CICI0O OO
~sisl %Czl~ 61 Al+B1

WO 20606/136305 PCT/EP2006/005579
68
Synthesis by

Ex;@p#e Structure general

: method:
76 A3+B1
77 A1+B1
78 A1+B1
79 A1+B1




OF F"OCH3CH3 FF~ OO 62FFA1+B1 "OF p (/F Oi\N/\ ON/
63 (\i\=A3+B1 N O~ N o--~ WO 2006/136305 PCT/EP2006/005579
65 Example Synthesis by No. Structure general method: O”N/ 64

‘@gg-iz-&o%]’llsé\igg) ININ F/(FFFwWWW\TFE5ARBL Oy mprnesnnssto

68
Synthesis by
Ex:mme Structure general
0. method:
80 A1+B1
|
o
81 A1+B1
82 B2
83 A1+B1




O NN66NoON/0OAI+B16.1, N 11\N!\N1i3 C%0 ht3C.a_67 Cl |,
&~.a of (/ ~N,,,,,0 c WO 2006/136305 PCTIEP2006/005579 66 Example
Synthesis by No. Structure general method: CH3 CH3 ,NN? 6811 C jil
NITI"IT6O9F\oF\I A1+B1 N"N o \Cc oo0o0

WO 2006/136305 PCT/EP2006/005579
70
Synthesis by
Exzmpie Structure general
.
method:
84 A1+B1
85 B2
86 A1+B1
87 A1+B1




N? N? 70 1/ c:;JTIEi:i 71 A3+B1 WO 2006/136305 PCTIEP2006/005579
67 Synthesis by Example Structure general No. method: 72 O O N/ O "A
CY107300C FF O74B2ckJIJ CfFF 7505-103yY30N_O

@) 6305 PCT/EP2006/005579 68 Example Synthq,%ﬁ.' ¥ (;}19905579
rac %’?gééigneral method: 76 A3+B1 iN ~N CiN ZN (r) IQ 2

71
Synthesis by
Example Structure general
No. method:

o= |
c_.OO‘(Nj HC~o~ N
1 : D

88 A1+B1
a0 At1+B1
91 A3+B1




FF OMCHCH3377NA1+Bl1 CH3O\CH378AI+B1 IC0aFCTFO F
FIOCH\O,CH379 Al+B1 OF C~ 111~ F 0 WO 2006/136305
PCT/EP2006/005579 69 Example Synthesis by No. Structure general
method: FFFFFOF80AI+B1 N'NFF

WO 20606/136305 PCT/EP2006/003579
72
— Synthesis by
r;x;mpie Structure general
0. .
method:
N N
Z Z

g2 A1+B1

93 A1+B1

94 A2+B2




00 FF8LFOFOAI+BI CcNoNN~ ON~O (0082B2 83 Al+B1
~~ F 00 F WO 2006/136305 PCT/EP2006/005579 70 Example
Synthesis by No. Structure general method: N O N 84 F (r) Al+B1 F %\N

v’s\r|()\ 2/0(}|\6]/18?23%SB 2 PCT/EP2006/005579
73
Synthesis by

Example Structure general
No. method:
85 AZ+B2
96 A3+B1
g7 A3+B1




OCiOF{3\Cf{8 NON~0O86A+B1 OFccFF F/(r) CH3F CH3"~ |
87 NNAI+B101/F~~0 F WO 2006/136305 PCT/EP2006/005579 71
Synthesis by Example No Structure general method: H3C-O(r) N
H3C-00 N" 88 A2+B2 FF 89NAI+B1 NN NF/F 900, O Al+BlI FF

WO 2006/136303 PCT/EP2006/005579
74
Synthesis by

Ex;mpie Structure general

0. method:
o8 A1+B1
a9 At+B1
100 A1+B1
101 A1+B1




N'N OOF Oyo/91(\1A3+B1 NJN O N N 0 WO 2006/136305
PCT/EP2006/005579 72 cxampie Synthesis by N(r) Structure general
method: N\\ F-/F92aOAI+B1 N“"NFOFNNTrz930AI+S1 aN N

\9 Olzzt%ﬁsﬁ?os-CHs O_CH3 PCT/EP2006/005579
75
Synthesis by
Exampie Structure general
o method:
102 A2+B2
103 B2
104 A3+B1
105 At1+B1




94 0FO0FA2+132 F ~"-0 Fic WO 20061136305 PCTIEP20061005579
73 Synthesis by Example Na. Structure general method: OCH3 O CH3
95 00A2+tB2 F~-OFOCNCN 0 960" ,0A3+B1 NN %0 O 97
A3+B1 N'/NON/N WO 2006/136305 PCT/EP2006/005579 74 Example
vBymibresiedsy No. Structure general method: CH3 CH O / ®CT/EP2006/005579

76
Synthesis by
Ex;mple Structure general
0. method:
N N
Z Z
106 A1+B1
107 A1+B1
108 A1+B1
109 A1+B1




CION~0oNA1+B1 NO FFmoo... |lH3CH3CaF 99AI+B1 NI\NO/
FCVO~~\F CICI 100F\o F:OA1+B1 NIl/~NNN OO ciciFF\
101 F\ F\(:OAI+B1 N"NOF NO F WO 2006/136305
PCT/EP2006/005579 75 Example Synthesis by No. Structure general

WO 2006/136305 PCT/EP2006/005579
77
Synthesis by
Exi!mpie Structure general
°. method:

110 C

111 Af+B1

112 A1+B1

113  A1+B1




method: NN10o0 102A2+B2 F\IF'N FF FF0 1030B2o(a/104
C,A3+B1 NNFF105INAI+B1 O/t O N/ WO 2006/136305
PCTIEP2006/005579 76 Example Synthesis by Na Structure general
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: method:
118 /SJQ A1+B1
|
N
118 A1+B1
as described
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121 Example
120

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

diastereomers.
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Pharmacological investigations
Determination of the activity on the Kv1.5 channel

Human Kv1.5 channels were expressed in xenopus oocytes. For this purpose, firstly
cocytes were isolated from Xenopus laevis and defoliiculated. Kv1.5-encoding RNA
synthesized in vitro was then injected into these oocytes. After Kv1.5 protein
expression for 1-7 days, Kv1.5 currents were measured on the oocytes using the two-
microelectrode voltage clamp technique. The Kv1.5 channels were in this case usually
activated with voltage jumps lasting 500 ms fo 0 mV and 40 mV. A solution of the

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

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

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

were then extrapolated using the Hill equation in order to determine the inhibitory

concemtrations ICsg for the respective substances.

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 cocytes 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

foliowing composition flowed through the bath: NaCl 86 mM, KCI 2 mM, CaCliz 1.8 mM,

MgCip 1 mM, HEPES 5 mM (fitrated to pH 7.4 with NaOH). These experiments were
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carried out at room temperature. The following were employed for data acquisition and
analysis: Geneclamp ampilifier (Axon instruments, Foster City, USA) and MaclLab D/A
converter and sofiware {ADInstruments, Castie Hill, Australia). The substances of the
invention were tested by adding them in various concentrations to the bath solution.
The effects of the substances were calculated as percent inhibition of the TASK-1
control current which was obtained when no substance was added to the solution. The

data were then extrapolated using the Hill equation in order to determine the half-

maximum inhibitory concentrations (ICsp) for the respective substances.

Determination of the activity on the KACh channel

The effect of the substances on the acetylcholine-activated potassium channei was
investigated using the micropunction technique on isolated guinea pig atria. Following
sacrifice by cervical dislocation and severance of the spinal column, the heart was
removed, and the left atrium was detached with fine scissors and fastened in a
measuring chamber. A modified Krebs-Henseleit solution (in mmol/t: 136 NaCl,

1.0 KCI, 1.2 KHoPOy4, 1.1 MgSOy4, 1.0 CaCly, 5 glucose, 10 HEPES, pH = 7.4} flowed

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

3 milliseconds with a frequency of 1 Hz. The action potential was recorded using a
glass microelectrode which was filled with 3 mol/l of KCL. The electrical signal was
picked up by an amplifier (model 309 microelectrode amplifier, Hugo Sachs, March-
Hugstetten, Germany) and stored and analyzed in a computer. Experimentat outiine:
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% repofarization {APDgp) of about

150 ms (without carbachol) to 50 ms after addition of carbachol (Gertjegerdes W.,
Ravens U., Zeigier A. (1979) Time course of carbachol-induced responses in guinea
pig atria under the influence of oubain, calicium, and rate of stimulation. J. Cardiovasc.
Pharmaco!. 1: 235-243). Carbachol was present in the bath solution in all further

measurements. After 30 min, 3 pmolfl of the substance to be measured were added
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Compounds with stated absolute stereochemistry were obtained as pure
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form of two enantiomers were obtained as racemic mixture of the two
depicted enantiomers. Structures Wheég the

and, after a further 30 min, the action potential was recorded. Blocking of Kach
channels leads io a prolongation of the APDgq. After a further 30 min, the substance

concentration was raised to 10 umol/l, and the measurement was carried out after an

exposure time of 30 min. The percentage prolongation of the shortening of the APDgg

brought about by carbachof was calculated as the effect of the substance, the
shortening by carbachol being set equai 1o 100%. A curve fitling was carried out with

the calculated measurements using the logistic function:

F(X) = yo + axP¥{(ch + x), where c is the ICgg and n is the Hill coefficient.

The following ICsp values were determined for the following compounds of the

formula I

Exampie Kv1.5 1C-50 mTask-1 IC-50 KACH IC-50

No. [uM] {uM] [uM]

1 1.4 5.4

2 &

3 0.5

4 3.9 2.3

5 1.3

3] 0.92
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Pharmacological investigations Determination of the activity on the Kv1.5
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defolliculated. Kv1.5-encoding RNA synthesized in vitro was then injected
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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
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20 3 milliseconds with a frequency of 1 Hz. The action potential was
recorded using a glass microelectrode which was filled with 3 mol/I of
KCI. The electrical signal was picked up by an amplifier (model 309
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No. [PM) [pMJ[PM] 11454 2630543.92.3 51.360.92WO
2006/136305 PCT/EP2006/005579 83 Example Kv1.5 IC-50 mTask-1
IC-50 KACh IC-50 No. [NM] [ISM][NM] 70.681.25.8 94.20.47.8 10
44110.2 120.5130.21-10 14 0.33150.16 16 0.8 WO 2006/136305
WEIHBEFIE06/005579 84 Example Kv1.5 IC-50 mTask-1 | CBERAGIHSST9
IC-50 No. [PM] [NM] [PM]

86
Example | Kv1.51C-50 | mTask-11C-50 KACh IC-50
No. [ui] (] [HM]
37 0.7
38 0.7
39 1.4 7.4
40 0.8
41 1.0
42 0.6 4.4
43 1.4
44 0.5
45 1.0
46 1.5 5.4




17 0.3180.44.2 190.3200.3 21 0.8 22 0.5 23 0.65 24 0.65 25 0.45
26 1.0 WO 20061136305 PCTIEP20061005579 85 Example Kv1.5 IC-50
mTask-1 1C-50 KACh IC-50 No. [pM] [pM] [pM] 27 0.6 -10 28 0.0 -10 29

‘%g%%éi%&%l 1.4 320.6 330.9 341.0 350.5 36 0.6 WO ZOPPLLA0300

/005579
87
Example Kv1.51C-50 mTask-1 1C-50 KACH IC-50
No. ] [M] [}
47 1.0
48 2.1
49 0.5
50 0.8
51 0.9
52 2.0
83 1.8
54 1.7
55 1.1
56 0.8




86 Example Kv1.5 IC-50 mTask-1 IC-50 KACh IC-50 No. [PM1 [NM1
[NM1 370.7380.7391.17.4 400.8411.0420.64.4 431.4440.5 45
1.0 46 1.5 5.4 WO 2006/136305 PCTIEP2006/005579 87 Example Kv1.5
IC-50 mTask-1 IC-50 KACh IC-50 No. [NMI [pM1 [NM1 47 1.048 2.1 49
W5R208¢1369051 0.9 52 2.0 531.8 54 1.7

PCT/EP2606/005579

88

Example | Kv151C-50 | mTask-11C-50 KACh IC-50

No. [uM] [uM] [uM]

57 1.0

58 1.0 7.7

59 1.9 6.7

60 1.3

61 1.8

62 2.4

63 1.7 5.6

64 1.83

65 15

66 2.3




551.1 56 0.8 WO 2006/136305 PCTIEP2006/005579 88 Example Kv1.5
IC-50 mTask-1 IC-50 KACh IC-50 No. [NM] [NM] [QOM] 57 1.0 58 1.0
7.7 591.96.7 601.3611.8 622.4631.75.6 641.83651.5 662.3

&%?8%89194%@305 PCT/EP2006/005579 89 Example Kv1.5 i,(é-
mTask-1 IC-

0066/605579

50 KACh IC-50 No. [PM] [ISM] [pM] 67 1.2 68 0.5 69 1.6 70

237116
89
Example Kv1.5 IC-50 mTask-1 1C-50 KACh IC-50
No. fM] ] {uM]
67 1.2
88 0.5
69 1.6
70 2.3
71 1.6
72 21
73 1.0
74 1.4
75 1.4 10.0
76 2.7




7221 731.0 741.4751.410.0 76 2.7 WO 2006/136305
PCT/EP2006/005574 90 Example Kv1.5 IC-50 mTask-1 IC-50 KACh
IC-50 No.[PM1 [pM1[pM] 772.7783.3 793.4 801.4813.25.3 82
3.7831.8842.4-10 85 3.6 86 2.9 WO 2006/136305

VRCIMERPREO6/005579 91 Example Kv1.5 IC-50 mTask-1 ICPSG/EF@a/663379
IC-50 No. [pM] [N 1[PM] 87 4.2 88 4.0

90
Example Kv1.51C-50 mTask-1 1C-50 KACH IC-50

No. [uM] fuM] [uM]
77 2.7

78 3.3

79 3.4

80 1.4

81 3.2 5.3
82 3.7

83 1.8

84 24 ~10
85 3.6

86 2.9




8935 904.1 914.0 923.8 934.1 945.3 955.2 96 5.1 WO
2006/136305 PCT/EP2006/005579 92 Example Kv1.5 IC-50 mTask-1
IC-50 KACh IC-50 No. [pM] [NM] [NM] 97 5.498 5.5 996.3 1005.4

101 5.? 102 5.4 103 6.6 104 6.7 105 4.6 106 8.3 WO 20(}%{.%2%%@905579
B REpYo5/005579 93 Example Kv1.5 IC-50 mTask-1 IC-

IC-50

91
Example Kv1.5 IC-50 mTask-1 IC-50 KACH IC-50
Ne. [uM] (M} [M]
87 4.2
88 4.0
88 | 3.5
80 4.1
g1 4.0
g2 3.8
93 4.1
84 5.3
95 52
96 5.1




No. [pM] [pM] [pM] 107 9.6 108 9.0 109 9.6 1109.7 111 8.8 112-10
113-10 114 -10 115-10 116 -10 WO 2006/136305

PCT/EP2006/005579 94 Example Kv1.5 IC-50 mTask-1 IC-50 KACh
IC-50 No. [pMI [NM] [NM} 117 0.3 118 0.8 1190.8 120 0.8 121 0.9 WO
WOReEI¥BE3B5 PCTIEP2006/005579 95 Claims 1. A compo@fd/epxiis/ 065579
formulal, R3

92
Exampie Kv1.51C-50 miask-1 1C-50 KACHh IC-50
No. [LM] (uM] {HM]
97 5.4
o8 55
98 6.3
100 5.4
101 5.6
102 54
103 6.6
104 6.7
105 4.8
108 8.3




O R4 R2 R1R5N R6 O=A~\-(R7 5 in which the meanings are: AC, S
or S=0; n 0, 1, 2 or 3; RI phenyl, pyridyl, thienyl, naphthyl, quinolinyl,
pyrimidinyl or pyrazinyl, where each of these aryl radicals is unsubstituted

or subst

Y3nsist

13
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it

ed by 1, 2 10 or 3 substituents selected from the
6%%6% F, Cl, Br, I, CN, alkoxy having 1, 2, 3 or 4 C atfa’?:n%i,ﬂ

B

methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atoms, dimethylamino,
sulfamoyl, acetyl, and methylsulfonylé ino; or 15 R1 cycloalkyl having
3,4, 5,6 or7 C atoms; R2 phenyl, pyridyl, thienyl, naphthyl, quinolinyl,

pyrimidinyl or pyrazinyl, where each of these.aryl radicals is unsubstituted

or su stﬂtut?{l é r3 su%stit [ %ectedf Qup donsisting
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F3, QH, 20 etpwylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atems,

dimethylamino, sulfamoyl, acetyl, and methyisulfonylamino; R3

CPH2p-R8;

107 P 9.6

108 9.0

109 96

110 9.7

111 8.8

112 ~10

113 ~10

114 ~10

115 ~10

116 ~i0




po0, 1,2 3,40r5; R8 CH3, CH2F, CHF2, CF3, cycloalkyl having 3, 4, 5,
6 or 7 C atoms, 25 C=CH, C=C-CH3, alkoxy having 1, 2, 3 or 4 C atoms,
phenyl or pyridyl, WO 2006/136305 PCT/EP2006/005579 96 where
phenyl and pyridyl are unsubstituted or substituted by 1, 2 or 3
wobstieuases selected from the group consisting of F, Cl, Br, HCCEB006/005579
OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having 1, 2,3 0r4 C

atoms, alkoxy having 1, 2, 3 or 4 C at

s, 5 dimethylamino, sulfamoyl,
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or 3 C atoms; R5 hydrogen or aIkyI havmg 1 2 or 3 C atoms R6 and R7
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25

‘g- ridél, 2-thienyl, 3-thienyl, 1-naphthyl, 2- naphthyl, 2-quinglin
dg%- é'l??

alkoxy having 1, 2, 3 or 4 C atoms, OCF3, methylsulfonyl, CF3, alkyl
having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino; 25 or RI cyclohexyl; R2 phenyl, 2-pyridyl, 3-pyridyl,

I
ﬁ’?;"/?fﬁ-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7- quinoli%(f/ ’>§:P2096/905579
8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 30
3-pyridazinyl or 4-pyridazinyl, where eg&h of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3 substituents selected from the
group consisting of F, CI, Br, I, CN, WO 2006)136305

ClaGTIEP2006/005579 97 COOMe, CONH2, alkoxy having 1, 2, 3 0or4 C

atoms, OCF3, OH, methylsulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atoms,
dimethylamino, sulfamoyl, acetyl, and methylsulfonylamino; R3

. CRIoping gighe formule by 5: R8 CH3, CH2F, CHF2, CF3, cycloalkyl

having 3, 4, 5, 6 or 7 C gtgms, C=CH, C=C-CH3, alkoxy having 1, 2, 3
or4 C atoms, phenyl or 2} pyridyl, where phenyl and 2-pyridyl are
unsubstituted or substituted B84 10 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Bf, I, CER20CF3, CN, COOMe, CONH2,
COMe, OH, alkyl hagyj
atoms, RS

in which the meanings are:

A
n
R1

or

R1

R2

R3

C, Sor 8§=0;

0,.1,20r3;

phenyl, pyridy!, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents seiected from the group consisting of £, Cl, Br, |, CN,
alkoxy having 1, 2, 3 or 4 C atoms, OCF 3, methylsulfonyl, CF3, alkyl
having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and

methylisuffonylamino,

cycloalkyl having 3, 4, 5, 6 or 7 C atoms;

phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstifuted 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 C atoms, OCF3, OH,
methytsulfonyl, CF3, alkyl having 1, 2, 3 or4 C atoms, dimethylamino,

sulfamoyt, acetyl, and methylsulfonylamino;

p 0,1,2, 3, 4or5;

R8 CHg, CHoF, CHF 2, CF3, cycloalkyi having 3, 4, 5, 6 or 7 C atoms,
C=CH, C=C-CHg, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or pyridyl,



dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino; 15 R4
hydrogen or alkyl having 1, 2 or 3 C atoms; R5 hydrogen or alkyl having
1, 2 or 3 C atoms; R6 and R7 independently of one another hydrogen, F
or alkyl having 1, 2, or 3 C atoms; and the pharmaceutically acceptable
salraoanidbsifiluoroacetates thereof. 20 3. A compound of theoTERlatk &83579
claimed in claims 1 or 2, in which: AisCorS=0;nis0,1,2o0r3;R1is
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, ééhienyl, 3-thienyl, 1-naphthyl, 2- 25
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl,
7- quinolinyl or 8-quinolinyl, where each of these aryl radicals is

unsubstituted or sueiuierehy bal gysiiyPiiuaHs RgciRG BPRLHSIuted by 1, 2
group consisting of F, CI, Br, I, CN, alko 1, 2,3 or4 C atoms

Xy havin
OCF3, methylsulfcRlys RIBSHHEN® SHSFRAVRTLNS G eimeensising G Cl. Br.
WO 20061136305!PCA4EL2606/085 578008 RGOS EHyclomagl, R4, islky! having
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolifyF 3 §uifishiAP RSy GO IasRRIhotiny LB uiABIFS,

7- quinolinyl or 8-gtiimedimylamino, sulfamoy!, methyisulfonyl and
methylsulfonviamino,
R4 hydrogen or alkyl having 1, 2 or 3 C atoms;
RS hydrogen or alkyl having 1, 2 or 3 C atoms;
R6 and R7
independently of one another hydrogen, F or alkyl having 1, 2, or 3 C atoms;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

2. A compound of the formula | as claimed in claim 1, in which the meanings are:
C, Sor5=0,;

n 0,1,20r3;

R1 phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyi, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyt, 4-quinolinyl, S5-quinclinyl, 8-quinolinyl, 7-
quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl,
3-pyridazinyl or 4-pyridazinyt,

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selecied from the group consisting of F, Cl, Br, |, CN,
alkoxy having 1, 2, 3 or 4 C atoms, OCFg, methylsulfonyl, CF3, alkyi

having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and
methylsulfonylamino;

or

R1 cyclohexyl;

R2 phenyl, 2-pyridyi, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthvi, 2-
naphthyi, 2-guinolinyl, 3-guinclinyl, 4-guinolinyl, 5-quinolinyl, 8-quinolinyi, 7-
quinolinyl, 8-quinolinyl, 2Z-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl,
3-pyridazinyl or 4-pyridazinyi,

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, CI, Br, 1, CN,
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5 where each of these aryl radicals is unsubstituted or substituted by 1 or

2 substituents selected from the group consisting of Cl, Br, 1, CN, CF3,
alkyl having 1, 2, 3 or4 C atoms; R3 is CPH2p-R8; pis 0,1,2,30r 4; 10 R8

is CH3, CH2F, CHF2, CF3, cycloalkyl having 3, 4, 5 orb C atoms, C-CH
WO 4 fcoxy having 1, 2, 3 or4 C atoms, phenyl or2- pyﬁgg{}i&@gﬁr@(ﬁsw
phenyl and 2-pyridyl are unsubstituted or substituted by 1 or 2

substituents selected from the group &@nsisting of F, Cl, Br, 15 1, CF3,
OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having 1, 2,3 0r4 C

atoms and alkoxy having 1, 2, 3 or 4 C atoms; R4 is hydrogen or alkyl

having 1, 2 GG@/ecERNRS ielkguvomRying &Ik havihé Biomps EF 3. OH,
e AR e o, SR SR Hore R adther EURREn Ahyiamino,

alkyl having T the phdrmaceutically acceptable salt
and trifluorogegtaiesthasenf, 4nd eempauitbefidmifarmula | and/or its

phar %c_:lieut' Ily acceptable salts as 25 claimed in one or more of claims
3p5E'%s medicament. 5. A pharmaceutical preparation comprising
an effective gmpuntppiaideast one compound of the formula | as claimed

in one or more of claj tQ.3 /or of harmaceutgjcall ce |
salt tRéreof %%t%gg%zé@%e%’tﬁgjéeﬁygﬁv%%w&nﬁn%’a%’e%‘taiagﬁy Dlfoms,
acceptable caugans apd. additivagnfy ARMEMageytisad oyepsialighenyl or 2-

comprising an effective amount of at least one
pyridyl,
where phenyl and 2-pyridyl are unsubsﬁtuted or substituted by
1, 2 or 3 substituents selected from the group consisting of F, Cl,

Br, I, CF3, OCF3, CN, COOMe, CONHp, COMe, OH, alkyl
having 1, 2, 3 or 4 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,

dimethylamino, sulfamoyl, methylsulfonyl and

methylsuifonyiamingc;

R4 hydrogen or alkyl having 1, 2 or 3 C atoms;

15 hydrogen or alkyl having 1, 2 or 3 C atoms;
R8 and R7

independently of one another hydrogen, F or alkyl having 1, 2, or 3 C atoms;

and the pharmaceutically acceptable salts and triflucroacetates thereof.

3.
A

N

A compound of the formula | as claimed in claims 1 or 2, in which:
is C or S=0;
is0,1,20r3

R1 is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyi, 1-naphthyl, 2-

or

naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinclinyl, S-guinolinyl, B-quinolinyl, 7-
quinoliny! or 8-quinolinyt,
where each of these aryl radicals is unsubstituted or substituted by 1 or
2 substituents selected from the group consisting of F, Ci, Br, [, CN,
alkoxy having 1, 2, 3 or 4 C atoms, OCF 3, methylsulfonyl, CF3 and

alkyl having 1, 2, 3 or 4 C atoms;
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99 compound of the formula | as claimed in one or more of claims 1 to 3
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
%bo 29{]6,1:(’96113%cals 5 7. The use of a compound of the formula | as claimed

in one or more of claims 1 to 3 and/or of a pharmaceutically BcEEDEREoss™
salt thereof for producing a medicament for the therapy or prophylaxis of
cardiac arrhythmias which can be abol&&ed by prolonging the action
potential. 10 8. The use of a compound of the formula | as claimed in one

or more of claims 1 to 3 and/or of a pharmaceutically acceptable salt

Rthereds fyeisierioding a medicament for the therapy or prophylaxis of

Ryeentry BHMP'ELB%Q!?{ %.Epﬁdw%ﬁﬁgm@%%ﬁf henfeppuRdhthy!, 2-

claimed in one or more of claims 1 to 3 and/or of a pharmaceutlca
accetaBMWAZrRABGIT proMiRAlg. el Seuine! Mr&p?%‘?“imyi -
prophgm;@jlwmﬁmm[ar arrhythmlas 10. The use of a compound of

the formula | a clalme eorm fc aims 1 to

pharmaceutlca y aec%g%ta%le 14 t%'greo Y& %r’cs) L?&H%Sigﬁg ﬁ%@gﬁak%?d by 1or

the therapy o Wm&mmmmm grmmmmgmf Thé3ude ©N, CF3,

a compound ;'F{ﬁ formul 5a§ cl {&gd in one or more of claims 1to 3

and/or of a p 'f%al’ly accep I% Wt thereof for producing a
RinedidarBghty 2 fir the therapy or prophylaxis of respiratory disorders,

neurodegeneraﬂvq d:;_s%rdeﬁs, and cancers. 100

D 0,1, 2, 30r4;

R8 is CH3z, CHaF, CHF9, CF g, cycloalkyl having 3, 4, 5 or 6 C atoms,
C=CH, C=C-CHs;, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2-
pyridyl, |
where phenyl and 2-pyridy! are unsubstituted or substituted by 1
or 2 substifuents selecied from the group consisting of F, Cl, Br,
[, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alky! having
_ 1. 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms;
F’{4 is hydrogen or aikyl having 1, 2 or 3 C atoms;
RS is hydrogen or atkyl having 1, 2 or 3 C atoms;
R6 and R7
are independently of one another hydrogen, + or alkyl having 1,2,0r 3 C-

atoms;

and the pharmaceutically acceptable salts and trifiuoroacetates thereof.

4. A compound of the Tormuta | and/or its pharmaceutically acceptable salis as

claimed in one or more of claims 1 fo 3 for use as medicament.

5. A phamaceutical preparation compﬁsing an effective amount of at least one
compound of the formuia | as claimed in one or more of claims 1 to 3 and/orof a
phamnaceutically acceptable salt thereof as active ingredient, together with
pharmaceutically acceptable carriers and addiiives.

6. A pharmaceutical preparation comprising an effective amount of at least one
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12. The use of a compound of the formula | as claimed in one or more of
claims 1 to 3 and/or of a pharmaceutically acceptable salt thereof for
producing a medicament 5 for the therapy or prophylaxis of sleep-related
respiratory disorders, central and 8Bstructive sleep apnoeas,
Cheyne-Stoke's breathing, snoring, impaired central respiratory drive,
sudden infant death, postoperative hypoxia and apnoea, muscle- related

compeERiEaLe i diRptAalS IrsSRiFaIRRadiserae s iRllgwine Jangidermy veatilation,: -

respiratory disorders associated with altitude adaptation, acute an

phargrieidizaliy asrariapiassli dhewoith ayokivcang egientaingather with
pharARIHOGRAaNEsRHLS iSRIdersie AemrNiigy RS I BES BReARS HRRUIROBSmore

disease, Huntington's disease, cancers, breast cancer, lung cancer, colon
othetRheaMasalpaisthrcENRdBaredienis ophaIrEesRpHaI8. of the formula |

as claimed in one or more of claims 1 to 15 3 and/or of a

harmaceutically acceptable salt thereof for producing a medicament for

7. tRe e &by SOTERMIESE BeroaR wR RS FiarReURPaR SRR At claims 1 to
3 anfpipET APHaifidesiansng atiaheeniEaciithl Ao BPBIRGEHER medicament

aration comprising an effective amount of at least one 20"compound

pre . . .
for ths therrmeiL A WERRefisRiEsaToE s s mbiscaabe/eboished by
proldPRANEB6E YieRIlY Aaeppigible salt thereof, and of a beta blocker as active
ingredients, together with pharmaceutically acceptable carriers and
additives. 15. A pharmaceutical preparation comprising an effective

8. e ef atdsasianey 35 wRMpeHNE PLibheifrmadad asCIaimRAdHeREREs 1 to

more of claims 1 to 3 and/or of a pharmaceutica ﬁg/ acceptable salt thereof,

I
3 andiqy of 2 @ tRaRREGRIMkersaPizhiR sHytearerid dogARFIRaR medicament

- for tHEMERAER WIGHBLAGISRLABIG SaRHS 8 RRgtRGititves.

9. The use of a compound of the formula | as claimed in one or more of claims 1 to
3 and/or of a pharmaceutically acceptable salt thereof for producing a medicament

for the therapy or prophylaxis of supraventricular arrhythmias.

10. The use of a compound of the formula | as claimed in one or more of claims 1 to
3 and/or of a pharmaceutically acceptable salt thereof for producing a medicament

for the therapy or prophyiaxis of atrial fibriliation or atrial flutter.

11. The use of a compound of the formula | as claimed in one or more of claims 1 to
3 and/or of a pharmaceutically acceptable salt thereof for producing a medicament
for the therapy or prophylaxis of respiratory disorders, neurodegenerative disorders

and cancers.
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12. The use of a compound of the formula | as claimed in one or more of claims 1 to
3 and/or of a pharmaceutically acceptable sait 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-
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.

-13. The use of a.compound of the formula | as claimed in one or more of claims 1 to

3 and/or of a pharmaceutically acceptable salt thereof for producing a medicament
for the therapy or prophyiaxis of heart faiiure, in particular diastolic heart failure, and

for increasing atrial contractility.

14. 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 3 and/or of a
pharmaceutically acceptabie-salt thereof, and of a beta blocker as active

ingredients, together with pharmaceutically acceptable carriers and additives.

15. 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 3 and/or of a
pharmaceutically acceptable salf thereof, and of a IKs channel blocker as active

ingredients, fogether with pharmaceutically acceptable carriers and additives.



