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WO 2006/ 136305 PCT/ EP2006/ 005579 Descri ption
SUBSTI TUTED PYRROLI DI N- 2- ONES, Pl PERI DI N- 2- ONES AND
WO 30sHBAEIOLI DI NE- 1, 1- DI OXI DES, THEI R USE AS KVRCBEP2006/005579
POTASSI UM CHANNEL BLOCKERS AND PHARMACEUTI CAL
PREPARATI ONS COVPRI SI NG THEM 5 The invention rel ates
to conpounds of the formulal, R3 ORA R RILI R5
O=ANN R6 ~( )n R7 10 in which A, Rl, R2, R3, R4, R5,
R6, R7 and n have the neanings stated below, to their
Descﬂhﬁ@ﬁ” ation and their use, in particular in
armaceutical s. The conpounds of the invention of the

SUBSTE ! %\J‘ﬁjggﬂy& Qoi %I]E% S{l\y b&&@ scribed. They

ISOTH?& ar3B
LSOTHE % g FIE g gf_‘x 8’&%% %E& BROCKERS AND
utrarapl yactlvatlng aye rectifier |nthe

human atrium In addition, the conpounds al so act on
ot her aLr: um speci fic pot assi um channel s such as the
acetyl c 1N endent ' hannel KACh, and
The 'PH%"%‘ Eeg ﬁo osq?@%&ghgﬁw SK- 1. The conpounds
are therefore very particularly suitable as
antiarrhythmc active ingredients, in particular for
the treatnent and BBophylaxis of atrial 20
arrhythm as, for exanple atrial fibrillation (AF) or
atrial flutter. At®ialR4ibrillation (AF) and atri al
flutter are the co nest Rpstai ned cardi ac
arrhythm as. R:? e increases wth increasing
age and freque 1y|e to fatal |
N
O——A/

=

R6

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

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

Atrial fibrillation (AF) and atrial flutter are the commonest sustained cardiac
arrhythmias. The incidence increases with increasing age and frequently leads to fatal
sequelae such as, for example, stroke. AF affects for example about 3 million
Americans and leads to more than 80 000 strokes each year in the USA. Although
class | and I antiarrhythmics currently in use can reduce the rate of recurrence of AF,

their use is restricted owing to their potential proarrhythmic side effects. There is for
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sequel ae such as, for exanple, stroke. AF affects for

exanpl e about 3 mllion 25 Anericans and | eads to nore
wao b@ne/1830000 strokes each year in the USA Al t POTIEP2006/005579
class | and Il antiarrhythmcs currently in use can

reduce the rate of recurrence of AF, their use is
restricted owing to their pofential proarrhythmc side
effects. There is for WO 2006/ 136305 PCT/ EP2006/ 005579
2 this reason a great nedical need for better

this r@@éﬂrﬁé@?@étﬁné@kal head fdrbeMerindédisambyitsior aeatihg abtal arrhythmias
devel oped. It has been shown that so-called reentry

to bed@velomed_zatl on waves underlie nost 5 supraventricul ar
arrhythm as. Such reentries occur if the cardiac
ti ssue has a slow conductivity and, at the sane tine,

It hasVISéeh Shewh th&fJorcaidyree@itiyaipoldivationwaaseunderti@ enost
nyocardi al refractory period by prolonging the ac

suprqy@nérmulal arhythmiag CBNT@EeNHIRSHRGHYS hihB A DaRitaaNe ﬁ?@gna slow
condﬁ ¥ 0%? rﬁé; {s‘Wﬁé‘t\}é}g s‘wBﬁ'rEfrget ﬁg@@ﬂ@&@ a'll'l'r@ﬁ\crease in the

i on nti al f ant

myodéedler mfmtbrb)petnbd tﬂmblexittng)lhg trm)abimn potegutlalﬂsm accepted
currents whi ch flow out of the cel

mechagisn e t@ﬂmraﬁ'aﬁr?érwthmﬁ% and PH?‘W“BB bdbd %PM‘BQPF&%{H The length

S ascribe |on t

or e roab 25tel £ sLe ety e ef%ﬂ%?"? e Fpgena
curreﬁﬁ%m fr?.:ﬁq‘ %h%hfééftpkl&lﬁﬂ n,gﬂutrhg :?g‘g&@?ﬁﬁd@ézl?éﬂt'cﬂarly great
impoRhAcK |s]55cﬁlib@ddmtlmlamdnymeonoremthﬁsateiaﬂed Helayegirdttfier Ik which

activating potassium channel | Kr which has been
considtt efc? diffapentcampaments: i, Kagamdibifgy. ventricle and in

the atrium However, it has energed that these

corrpounds have an increased proarrhythmc risk when

Most\%ﬁ ﬂ%%sgﬁb%@ﬂaerﬂbgmn%s (8r Q%mp%%f&ﬁlﬁeaéf 85étolibm)ﬁﬂock

ervédrare in

predéfrRintip GriekcRisiviety hadepidly ahﬂvaittrgspotaesmdesharinei Illti,L which has
risk, which is fatal in sonme 20 cases, when the rate

beeni detécted Hdtle ire€éliscafcthedfunan vehtickeasd irathenateinnt. dioweves, it has
e 8 B L AT i 0 e Reart s
are 147 & A8RRAN@RE’HE -arrhythmias which have been observed are in particular
those referred to as torsades de pointes. Besides this high risk, which is fatal in some

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

under the conditions of tachycardia, which is just when the effect is required (“negative

use-dependence”).

The “particularly rapidly” activating and very slowly inactivating component of the

delayed rectifier IKyy (= ultra-rapidly activating delayed rectifier), which corresponds to
the Kv1.5 channel, is of particularly great importance for the duration of repolarization
in the human atrium. Inhibition of the IK, potassium outward current thus represents,
by comparison with inhibition of IK; or IKg, a particularly effective method for prolonging
the atrial action potential and thus for terminating or preventing atriul arrhythmias.
Mathematical models of the human action potential suggest that the positive effect of a

blockade of the IKy ought to be particularly pronounced precisely under the
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The "particularly rapidly" activating and very slowy
i nactivating conponent of the 25 del ayed rectifier

WO Rwe/186304l tra-rapi dly activating del ayed rectPET/BPI0)6/005579
whi ch corresponds to the Kvl.5 channel, is of
particularly great inportance for the duration of
repolarization in the human3dtrium |Inhibition of the
| Kur potassiumoutward current thus represents, by
conmparison with inhibition of IKr or IKs, a

path&é@kbpéﬁrﬁlildnseéff &arbhiceatiat fisiliation (N1, @&ﬂ@nﬁ‘&cH&R J Ramirez, S.
attial action potential and thus for term nating

Nattelr Caetiovasgular Regeaseh 999247 348 Wmioniadangets fqrnsta'eg ¢herapy and

atria(Feiefot el 6B kRl e WAL rblfe inmaiselmoden

particul arly pronounced precisely under the V\D
2006/ 136305 PCT/ EP2006/ 005579 3 pat hol ogi c
In coatsaaﬁ toj |l§n§néf|KshWB|ﬂhca|§@ ocayr m.tbe.htman B%nt('me IKyr plays a
Cour t emanche

signifigant P8 dge QP"F?é‘s%t&'PEh h by Gt ge \Erpicl oFos fisyfeason, if the 1K,y

cure AL A LSRR Mg e e pretoces o

the oﬁ[é%m iR dmﬂagmt biogkad@deIK Jor 1K (7. WaiHg ésdl, Cacl Kesangl 1993,
s, which also occur in the human ventricle, |Kur

1061|OJ ayrf]s aSuSﬂagmal‘ Deﬁﬁb‘arlsaiﬁm-ﬂmdudeel Quiveard @ urremt in Human tAtrial
in the ventricle r is reas
Myocstes s - 4. bl Gt dies 18 1SR B 2B olbidgGarios Two

Compintid Reravest BRbHisIIE orfdet i Hifitan VaRbigyi yd&fie:
G. J. @\rhés eRap-J. PRysibP 4B 1, 1906131 - 507 DiffeRiiided Bi@deen outward currents

Depol arlsatlon I nduced Qutward Current in Human Atri al
of hun@am@tn@yaeé subemcaFdlalL\rerétICtdar mgoextesRes. 78, 1996,
689 - 696: "Evidence for Two Conponents of Del ayed
Rectifier K+-Current in Human Ventricul ar Myocytes”

AntigFrhy$hmidgnehieh aat by dtrirhisellettiveidckalti®asT, thé 1Ky, B¥rrent or Kv1.5
'Dif ferences between outward currents of human atri al

chanasthaverpi, banevet, beemt availabbe omjtee ragket)to dee. Although a blocking
etech R K et B S Al BT PES Y S5dAeutca

i e

AR REEPIHBHIAR AU bR e 18 ockde
eachbﬁéhea&esaseﬁmpremntamw@lsgiea@ﬁfeaten pHditivadewthernain effects of

redients (for exanple quinidine, bupivacaine or
thesHB%ﬁ one) the Kvl.5 bl ockade in

A number of patent applications in recent years have described various substances as
Kv1.5 channel blockers. A compilation and detailed discussion of these substances
has recently been published (J. Brendel, S. Peukert; Curr. Med. Chem. —
Cardiovascular & Hematological Agents, 2003, I, 273-287, “Blockers of the Kv1.5
Channel for the Treatment of Atrial Arrhythmias”). However, all Kv1.5 blockers
disclosed to date and described therein have entirely different types of structures than
the compounds of the invention in this application. In addition, no clinical data on the
effect and tolerability in humans have been disclosed to date for any of the compounds
disclosed to date. Since experience has shown that only a small proportion of active
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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each of these cases represents only a side effect in
addition to other main effects of 20 the substances. A
wWonvbas630F pat ent applications in recent year sSPCEHER2006/005579

descri bed vari ous substances as Kvl1l.5 channel
bl ockers. A conpilation and detailed discussion of
t hese substances has recentldy been published (J.
Brendel, S. Peukert; Curr. Med. Chem 25
Car di ovascul ar & Hemat ol ogi cal Agents, 2003, I,
273-287; "Bl ockers of the Kvl.5 Channel for the
Treatnent of Atrial Arrhythm as"). However, all Kvl.

It hashhowibees found cswessingly, thatdhasempmendsisidhe investian mi\tlae formula

| andgqi"ﬁar eI g’h%&h@%ﬁ@éﬁ tgﬁ 8 ﬁél sh$ cgtgp 5@?}(@% oefthe human Kv1.5

chanfddition, no clinical data on the effect and
tol erabili ty in humans have been di sclosed to date for
any of the conmpounds 30 di scl osed to date. Since

BT 83 el BB or B B P ocspta

salts %'Islcﬂa@t&in ihier et cholne- Qétﬁlﬁdte@ potdssiugs ehanhel KAChhand on the
ment, there continues to be a need for

TASI@ﬂocmaﬁme@ WhiBB lIKAWESE. PrABOTIRRI RS0 THERg 2 @b@ﬁr@@wﬁv G,
| “
Gordg B AN ARICRMAPRE Ve BiiRflic B RapRidikyL. EIBdiBLE - “The G-

_proteﬁrf‘gé& dpéﬁiéme%l"\tahﬁé' i%?@ﬁ%@fér@nﬁﬁﬁ%ér @f ﬁ/d)ihwaly rectivying

ers of .the huma channel 5 In addition,

f /
o TRk g o i atn, oy
“Hetéﬁ@éﬁé&@ék%s@«%ﬁ'df‘%éﬁé’erﬁﬁﬁcﬁféfi{"uﬂhérﬁ‘r%l ReheKA¢AdaR@n@embryonic

K-1 channel, which |ikew se predom nantly
rat heart guantifiechiey sealitime pzilya'pﬁrasamylraeactmr, @in. Exp. Pharmacol.

Physiolgs 1 (AP Tty aer B AR, M i @MS@?%R

« iy t f
ol RO, L A GBS Y8 iy oo
Am. YWPhy&i0In283 RF02) H1&kH8BYeneous expr essi on of

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

arrhythmias, for example atrial fibrillation or atrial flutter.

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

only partially inhibited, for example by using a lower dosage.

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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rat heart quantified by real-tinme polynmerase chain

reaction", din. Exp. Pharmacol. Physiol. 31 (2004)
wWQIWweA¥B9s Jones S. A, Mdirton, MJ., Hunter M ,PGOERI006/005579

MR : 15 "Expression of TASK-1, a pHsensitive

tw n-pore domai n K+ channel, in rat nyocytes", Am J.

Physi ol . 283 (2002) H181-H18%). Because of this

conmbi ned effect on a plurality of atriumspecific

pot assi um channel s, the conpounds of the formrmula I

and/cﬁ'lﬂélf’ Phbhﬁaéelmb@mm@épﬂawé édlt@@érﬁﬂlrﬂ@r%e&%écﬁfdﬁ@ﬁle thtapy or
herefore be used as novel antiarrhythmcs wth

a
prOprm\axls; ofiraidigc aubuthmmige whiclk aprby ahayished by piglonging the action
poterﬁ Vpounds are suitable in particular for the treatnent
g supraventricular arrhythmas, for exanple atri al
fibrillation or atrial flutter. The conpounds of the
formula | and/ or pharnmaceutically acceptable salts

The qanepagidscefithedemayiad and/enpriRi@rmaceuticallyraceentatle salis can be
e B0 Al SRSy B S PRI s oy
(cardivvéfgion). ve addfisntheasgbstantes raiutedhe pusodptibititedo tHeor
R et 5 B Rl
has f hérsb&éﬁ‘f)gg?rvﬁg%&ytﬁg “fe @@bﬁ@é‘f?’d}tp?re%ﬁtﬁhgahfe—

ocC f ec t

+ channe ing e e therapy 30 and
threatrrmlpg]yéabucsIanfarnhythrhmr(abntr@dllaettfmnIdilma)wutareTaide to protect from

he f | 2006/,13630
suddBRTPRRIE ket Maveyel, SmUeBEPusK B iRing ebeuan unwanted

pro|oﬁ§§ﬁ&# abih% sathfedar ihtdryAier be used for the therapy
prophylaxis of cardiac arrhythm as which can be

abol i shed by prolonging the action potential. 5 The

The nﬁﬁﬁgc&sﬁﬂ@gt Ege}'ng @ m“az% tg%ﬂg:{l}%ém@ggh{)cally ar%:legtabde fsalts can be
emplb@sdiidiroadcify lﬁ@ﬂkaﬁﬁént%r fhelthetdpat (bromophylhbdst éfaeehtry

restore the sinus rhythm (cardioversion)
arrythygigist pbsupranentsighlar ardwihmiasy aliial ﬂbrl&a}m@mqﬂer piria) flugger.
t he devel opnent of new fibrillation events
(mai nt enance of sinus rhythm prophylaxis). It has
The dompddidsiefthedoseuladdaridiat theirephamvsicantiesllysaceeptable salts are

furthe?rfsfu?t%tbllevfeorfp%dl?éﬂ?g\;/ gnrgwleg%almlefnt for the therapy or prophylaxis of heart
failure, in particular of diastolic heart failure and for increasing atrial contractility.

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

TASK-1, and of diseases caused secondarily by the TASK-1-related damage.

Because of the effect of the substances on the TASK channel, the compounds of the
formula | and/or their pharmaceutically acceptable salts are also suitable for producing
a medicament for the therapy or prophylaxis of respiratory disorders, especially sleep
apnoeas, neurodegenerative disorders and cancers, for example sleep-related

respiratory disorders, central and obstructive sleep apnoeas, Cheyne-Stoke’s
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10 threatening ventricular arrhythmas (ventricul ar
fibrillation) and are able to protect from sudden
woemstidgent h wi t hout, however, sinultaneously BPCT/RBINE005579
about an unwanted prolongation of the so-called QT
interval. The conpounds of the forrmula | and/or their
phar maceutical |y acceptable $alts can be 15 enpl oyed
for producing a nmedi canent for the therapy or
prophylaxis of reentry arrythmas, of
breatﬁlhgf aM6Ahd, ifiPaedadenitog hedimtogtdrivel stiilden infant death,
and/or atrial flutter. The compounds of the formul a |
postopedative hyraxia preapgeeat Mmiscleyrekated seapiratonadisgrdars, respiratory

dlsor{jﬁ{gtrfggéwﬁ | I%ﬁ@-&%ﬂ{u gl)%pglagﬁ}fﬁgé%g eroggms%?{i@l%taJs%Elattg& with altitude

adapRaioh| adliteraredf cliionsd plhlmbrimylﬁisdrdedsumm hypbilarand hypercapnla
increasing atrial contractility. The con%bLg] E éa
neUf@dﬁ%ﬂeaatweafﬂiésbEﬂefﬁtﬁé@fﬁ%%t"?\léﬁ?'m}eféc@%%@ ArKiNsPs s Gisease,

Hunt%ﬁ?ﬁrﬁé’ se'agg %T{‘ ang@fr%%%eg{rl‘uﬁﬁ%'ﬁglﬁflcg{h fc q&zémirﬁj prostate

cancéubt ype TASK—l. Because of the TASK-inhibitory
properties, the conmpounds of the fornula I and/or
their pharmaceutically acceptable salts are suitable

[ ijseases caused

The B R B e B! 2 na "o
di seases caused sdgdndarily by the TASK-1-rel ated
damage. Because of the effect of the substances on
t he TASK channel , @he Rpnpounds of the fornula I
and/ or their pharm ut|cahby acceptable salts are
al so suitable for ng 30 a nedi canent for the
t herapy or proﬁﬁ&laxi f respiratory disorglers,
especially sl eep aRfoeasy neurodegenerative di sorders
and cancers, for exgqpl N Rél ated respiratory
di sorders, central and qbstr $§¥e sl eep apnoeas,
Cheyne- St oke' s WO 2006/ 1 3 / EP2006/ 005579 6
breat hing, snoring, inpaired central respiratory

in whibh the, meadihgs aref ant death, postoperative hypoxia and
ap oea, puscle-related respiratory disorders,

A Eb%$ ng » di sorders following | ong-term

n vemﬁqlg&kqp respiratory disorders associated with
altitude adaptation, acute and chronlc(fulnnnar

R1 di phedyk pyddlyihttigmdxnaphihyl, Ryneliowpryamidiny! or pyrazinyl,

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

alkoxy having 1, 2, 3 or 4 C atoms, OCF 3, methylsulfonyl, CF 3, 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, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, CI, Br, |, CN,
COOMe, CONHa, alkoxy having 1, 2, 3 or 4 C atoms, OCF3, OH,
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5 neurodegenerative disorders, denentia, Al zheimer's
di sease, Parkinson's disease, Huntington's disease,

W@ 2688605 br east cancer, |ung cancer, col on caPCEEPRANE005579

prostate cancer. The present invention relates to
conmpounds of the formulal R3 ORI R2Z RL RS O=ANN

R6 r)nR7 10 in which the nfanings are: A C, S or

S=O n 0, 1, 2 or 3; Rl phenyl, pyridyl, thienyl,

napht hyl, quinolinyl, pyrimdinyl or pyrazinyl, 15

wher e eaﬁ’ibtﬁ’%lsﬁl'ftﬁ%@ @Fg' alkchHahg 1i 8, Bmubtstat(bm‘sedmwthylammo
substituted of 3 substituents selected from

t he grousulttameylshceg'l afndFmeGiylsBfonylami@l;  al koxy
haV| n 2, 3 or 4 Catons, OCF3, nethylsulfonyl,

R3 cr&p ;k? having 1, 2, 3 or4 C atons, dinethyl anino,
sul farmyb ag\e/%;’y‘lgb g_nd nmet hyl sul f onyl am' no; 20 or Rl
cyBIoaIk} Prig®3> 4, 5, 6 or 7 C atons; R2 phenyl,
Py Rgdyl , %F ORIF h:sﬁ , cSitlioBKyi ﬁéN/lngIWW 5| dioty Cattoms,
pyra2|nyl each “of t eSe aryl radicals is
unsubst i UJJGM' @C&E’hgt hikgkgHabinglt, Z 3 64 & atoms, phenyl or pyridyl,
substituents selected fromthe group consisting of F,
a, Br, |, CNwhere phenyl and pyridy! are unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br,
I, CF3, OCF3, CN, COOMe, CONHp, COMe, OH, alkyl having
1, 2, 3 or 4 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
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 salts and trifluoroacetates thereof.

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

meanings are:

A
n
R1

C, S or S=0;
0,1,2o0r3;
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-
quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl,
3-pyridazinyl or 4-pyridazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, |, CN,
alkoxy having 1, 2, 3 or 4 C atoms, OCF 3, methylsulfonyl, CF3, alkyl

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

methylsulfonylamino;
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25 COOwve, CONH2, al koxy having 1, 2, 3 or4 C atons,
OCF3, OH, WD 2006/ 136305 PCT/ EP2006/ 005579 7

woreaobAtbesod f onyl , CF3, al kyl having 1, 2, 3 or BECIZEP2006/005579

or
R1
R2

R3

R4
R5

atons, dinmethylam no, sulfanmoyl, acetyl, and
nethylsulfonylan1no R3 CpH2p-R8; p 0, 1, 2, 3, 4 or

5. 5 R8 CH3, CH2F, CHF2, CF3.8 cycl oal kyl haV|ng 3, 4,
5 6 or 7 Catonms, C=CH, C=C-CH3, al koxy having 1, 2,
3 or 4 C atons, phenyl or pyridyl, where phenyl and
pyridyl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group conS|st|ng of F,
d cygehexyl; CF3, OCF3, CN, COOMe, CONH2, COMe, OH,

al lf%u plaz—;ggd&g -pyr%ddyl ?J&rlﬁglcz%%@blﬂr}f&yf Na%pRthyE 2-
ﬁemlxbli;\ﬂ}w f2quinoting, Bmmlydﬂmyllzf-qnmloanyll Bayuikdinyy, &-qgiaolinyl, 7-
or al kyl" havi ng

al ayInigvi, ﬁgqqnowy&ﬂ@ymg gl 4- PYIS“'EH‘Yér%Pﬁ%m'd'”Y' 2-pyrazinyl,

in ﬁﬁ"b%%ﬂyl f Zﬁ.gq)t her hydrogen, F or alkyl

ha\%’sng ,}Srg' @R@ and the pharmaceutically

accept abmhesaleashaidhese arylhmdiaaletiauesubst'éw@dfor substituted by 1, 2
Conmpounds qf th f or mu red in aone.

are thosé’r% Bf?flt%ée%fiﬁﬂﬁfsam §Ir9HR! CORS'éFn%Og#:mEP Br. 1, CN,
S=0 n Godm e2 CONPI5, Blk&ls}qwm 2-DY3 b@lxlc a%rﬁyroctyig,, OH,
4-pyridyl, 2- th| enyl “’3-thienyl,” 1-napht hyl, 2-

napht hyl ,m&hwsun@:hylnarg, afkwhmhg nyl, 34brchrmbmsyu|methylammo
5-quinolinyl, 6-quinolinyl, 7-

sulfamoyl acetyl, and methylsulfonylamino;

CpH2p-R8;

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

R8 CH3, CHoF, CHF 2, CF3, cycloalkyl having 3, 4, 5, 6 or 7 C atoms,
C=CH, C=C-CHsj, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2-
pyridyl,

where phenyl and 2-pyridyl are unsubstituted or substituted by

1, 2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl
having 1, 2, 3 or 4 C atoms, alkoxy having 1, 2, 3 or 4 C atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

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

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.

Particularly preferred compounds of the formula | are those in which

A

n

is C or S=0;
is0,1,2o0r3;
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25 qui nolinyl, 8-quinolinyl, 2-pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 2-pyrazinyl,
w@2@ynseesi nyl or 4-pyridazinyl, where each of PETTEB®06/005579

aryl radicals is unsubstituted or substituted by 1, 2

or 3 substituents selected fromthe group consisting
of F, d, Br, I, CN, alkoxy%aving 1, 2, 3 or 4 C

at ons, OCFS, nmet hyl sul fonyl, CF3, al kyl 30 having 1,

2, 3 or 4 C atons, dinethyl ani no, sulfanoyl, acetyl,

an L 4- 03- hyl, 2-
R1 a C% P2006/g)3h6g33 %mdryo W@,ﬁ?f}%ﬁ@%ﬁ Sthlenyl 1 napht yl,
2- paphtiyll, 2-guingiinly B-quinglifi, quingliny; émumolmy{ rﬁ awipplinyl, 7-
1- i hyl, 2- linyl, 3- linyl |
S@HE’EW" °rgq§n‘%m$ﬁ'o?/i nyl qgl 3& :ng|y| nyl , qgl "5 i

QUI nol i ny\lherée@uhmkhésé ary]Zfaw«:aImlsiunsahbstltuted or substituted by 1 or
4-pyrimdinyl, 5-pyr

3- pyr i daziHpstibients 59!.6%@&?4991 the\grea ceaas“as of Fe&b Br. I, CN,
aryl 1 Al Havint §153 bt ut@%tt&ﬁf@étg Métfsti¥oryl, @F3 and

or 3 subs ents sel ected fromt up consi sti’ng

of F. O alf haling @2, 30F Q% atohd2. al koxy havi ng 1.
2, 3 or 4 atons, OCF3, OH 10 msthylsulfonyl CF3,

or alkyl having 1, 2, 3 or 4 C atons, dinethylam no,
suI fa cetyl and net hyl sul fonyl am no; R3
R1 %é zil'o 1, 2, 3, 4 or 5 R8 CH3, CH2F, CHF2,

R2 &Fﬁyﬁylo%lggmhylhevmmwm 6yr|d3yl ﬁttﬂényl C-thle®iys . 1- néﬁhthyl 2-
G koxy havi n? or 4 Cato
phaaphtted, 2quipgfingy B quAml ;ﬂ@ﬁ@pllaﬂdmtwwmyﬁ quigolinyl, 7-
“”%ﬁﬁ%nhw&eé’-qﬁfnoﬂ?ﬁt ituted by

where each of these aryl radicals is unsubstituted or substituted by 1 or

2 substituents selected from the group consisting of ClI, Br, |, CN, CF3,

alkyl having 1, 2, 3 or 4 C atoms;
R3 is Cszp—RS;
p is0,1,2, 3o0r4;
R8 is CH3, CHaF, CHF2, CF3, cycloalkyl having 3, 4, 5 or 6 C atoms,
C=CH, C=C-CHas, alkoxy having 1, 2, 3 or 4 C atoms, phenyl or 2-
pyridyl,
where phenyl and 2-pyridyl are unsubstituted or substituted by 1
or 2 substituents selected from the group consisting of F, CI, Br,
I, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl having
1, 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms;
R4 is hydrogen or alkyl having 1, 2 or 3 C atoms;
R5 is hydrogen or alkyl having 1, 2 or 3 C atoms;
R6 and R7
are independently of one another hydrogen, F or alkyl having 1, 2, or 3 C
atoms;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.
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1, 2 or 3 substituents selected fromthe group

consisting of F, d, Br, I, CF3, OCF3, CN, COOw,
WwW@aNbi2363€0VE, OH, al kyl 20 having 1, 2, 3 or A4PQ/EPAE(05579

al koxy having 1, 2, 3 or 4 C atons, dinethylam no,

sul fanmoyl , met hyI sul fonyl and net hyI su | fonyl am i no;

R4 hydrogen or alkyl having 10 2 or 3 C atons; R5

hydrogen or al kyl having 1, 2 or 3 C atons; 25 R6 and

R7 i ndependently of one another hydrogen, F or alkyl

One &@bodindnt descibes confioumBls ofane fériveulahay whishuAiis defied as C or
acceptable salts and trifl uoroacetates thereof.

SO, fPapxea®aleds ¢ pref erred conpounds of the fornula | are
those in which 30 Ais Cor S=G nis 0, 1, 2 or 3;
WD 2006/ 136305 PCT/ EP2006/ 005579 9 R1 is phenyl,

A furthepembbdiment gysdrihds, cotnpoundlydf, the-foimelaylin whitthndsylor 2.
1- napht hyl, 2- naphthyl, 2-quinolinyl, 3-quinolinyl,
4-qui nolinyl, 5-quinolinyl, 6-quinolinyl, 7-

A furﬁﬁ\é’r @ﬂ*t?d?ﬂrlneﬂf dgscgfﬂegoédn'?%und@ﬁ tﬁeeféﬁ'ﬂulgfl if 'Wfﬁ@h p{r1y,g é)henyl, 2-

S 1s unsubstituted or substituted by 1
pyrldyslqujyrﬂybmt-pymhﬁl e&thaenylr 3+thiengl, gmetby)anmaph‘hgyloﬂ qalnolinyl, 3-

quinapis A-GiEAYT-RBIRATY P AL TghinelOyng-aingiiv 25
pynnﬁdlﬁylahgyrmlefng)l/ @pyﬁr,n?d{ﬁillOQﬁB(YYéZIn%IOS@é'EézWPW yrldazllnyl or
cyclolhenyslpptdigllablsephemﬂhz-lwrldylz3cpyrmkyl |4npyr|dy3 aﬁhlﬁoylb aythlenyl 1-
naphﬁwﬂ% Hgbht@{/l 2- qwﬁo'mﬁ 5%|mollny9lﬁ qumoﬂ¥yl, 5-qumoI|nyI, 6-quinolinyl, 7-
quinolinyl, 8-quinolinyl or cyclohexyl, for example phenyl, 3-pyridyl, 4-pyridyl, 1-
naphthyl, 8-quinolinyl or cyclohexyl, 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, OCF 3, methylsulfonyl,
CF3, alkyl having 1, 2, 3 or 4 C atoms, dimethylamino, sulfamoyl, acetyl, and

methylsulfonylamino, preferably F, CI, 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; R1 is defined for
example as phenyl, 3-pyridy!, 4-pyridyl, 1-naphthyl, 8-quinolinyl or cyclohexyl, where
phenyl is unsubstituted or substituted by 1 or 2 substituents selected from the group of

F, Cl, methoxy, OCF 3, methylsulfonyl or CF3.

A further embodiment describes compounds of the formula | in which R2 is phenyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-naphthyl, 2-quinolinyl, 3-
quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-quinolinyl, 8-quinolinyl, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl or 4-pyridazinyl,
preferably phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-quinolinyl
or 8-quinolinyl, for example phenyl, 2-pyridyl, 3-pyridyl, 2-thienyl or 8-quinolinyl, where
each of these aryl radicals is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, I, CN, COOMe, CONH2, alkoxy having
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qui nol i nyl or 8-quinolinyl, where each of these aryl
radicals is unsubstituted or substituted by 1 or 2
WQapstisasoent s sel ected fromthe group consi stiPQI/BP20@/005579

Br, I, CN, CF3, 15 alkyl having 1, 2, 3 or 4 C atonms;
R3is CPH2p-R8; pis 0, 1, 2, 3 or 4, R8 is CH3, CH2F,
CHF2, CF3, cycloal kyl having18, 4, 5 or 6 C atonms,

C-CH, C=C-CH3, al koxy having 1, 2, 3 or 4 C atons,

phenyl or 2- 20 pyridyl, where phenyl and 2-pyridyl

1, 2, 8t 410atbAsl, DGPS OH, AemwyIsutsd OF3 lalk@rhaking 1, 2, 3 or 4 C atoms,
substituents selected fromthe group consisting of F,

dimeftBlylarBino, sulfargbgl, aCEHR, ard\neGy{ongEhip, p@derab@HF, Cl, Br, I, CN,
G Bk g 1.8 & o S R o B 1R RS BReR. 2-pyrio,
hayi 1, 2 3 C.atons: LS .h n .o .
s oyl by ordf oG CBere BReh A2 358, Bl liSibtgeo o
subsfute By ansit h refer b9 e RBUbEtiRENE 4Blbcteavidit the gloupbf B and
C atons; 30 and thée pharnaceutically acceptable salts
methythd trifl uoroacetates thereof. WO 2006/ 136305

PCT/ EP2006/ 005579 10 One enbodi ment descri bes
conmpounds of the formula | in which Ais defined as C

One émbodihehDdestrideBlconisoundsfoffthe foenulant dibienR3 is Cszp-RS,
descri bes conpounds of the formula | in which nis'1

whererp 2.0, 15 2A3farr4, lier exaarhpldi Greht2 de3candBS is @hppuidgFpEHF2, CF3,
the formula I in which RL is phenyl, 2-

cycloalkyl having 3, 4, 5 or 6 C atoms, C=CH, C=C-CH3, alkoxy having 1,2,30r4 C

atoms, phenyl or 2-pyridyl, for example CH3, CHaF, CF3, cyclopropyl, C=CH,

C=C-CHg3, 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 consisting
of F, 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, preferably F, Cl, Br, |, CF3, OCF3, CN, COOMe, CONH?y,

COMe, OH, alkyl having 1, 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms,
for example, Cl, CN, COMe and methoxy; R3 is for example defined as CH3, CH2F,

CF3, cyclopropyl, C=CH, C=C-CH3, phenyl or 2-pyridyl, where phenyl is unsubstituted

or substituted by 1 or 2, preferably 1, substituents selected from the group of Cl, CN,
COMe 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.



10

15

20

25

30

pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl,
1- napht hyl, 2-naphthyl, 2-quinolinyl, 3- quinolinyl,
wa@2@eisshi nyl , 5-qui nolinyl, 6-quinolinyl, PCT/EP2006/005579
7-quinolinyl, 8-quinolinyl, 2 pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 2-pyrazinyl,
3-pyridazinyl, 4-pyridazinyl1dr 10 cycl ohexyl,
preferably. phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-thienyl, 3-thienyl, 1- naphthyl, 2-naphthyl,
A fur@’:e@l@iﬁtfddlmyéht déscfﬂljdscddmp(d)und% efuthedbimyila, | in which one of the
qU|noI|nyI 6-qui nalinyl, 7 qujinolinyl, 8-quinolinyl
substifueptsciRé @gﬁ i giethy t@em{@%ﬂp hygir?@qrp dy|R4 and R5 are
ridyl, 1- naphthyl, 8-quinolinyl or cyclohexyl,
hyd“%ﬁ£¥e each of the aryl radicals, for exanple phenyl,
is unsubstituted or substituted by 1, 2 or 3
ubstltuents ted fromt 15 cansi st.i

A further gmbaqgliment gel T Wpcpllép qqafgt%gggrmgladrm yhich, nd R7 are
mdepgl:@égag%? QM %‘H\!gir%}yﬂydroégr?’o‘[ %&H , f?fi“é‘x%%de hﬁdro'@e‘?f A4further

I 'am™no acetyl
embatiitnieyt desdérdres carmpounqlx of tdmed‘brryulé | igiwhi&h pne,ofﬂhe substituents R6
koxy ,havi 1, .2, 3.0r 4 C at 3
and R gLl porins other & isag. sl agd B 3re bycpoanc
atorrB; Rl is defined for exanple as phenyl,
-pyridyl, 4-pyri dé 1-napht hyl, 8-quinoli nyI or
The mp@mmof thﬂfferreu J pay eylst insStereeisemieriafes The centers of

asymiiwhiEr e RoeSe il oy TP My A il ier 1V s

confi ﬁaﬂbhhﬁﬁh@ﬂb@&hﬂ%ﬁétl&esﬂ’fe} POENGSNRRIIES élf pbduible stereoisomers,
ornmula | in whi R2 is phenyl, 2- pyrid

for examyplei enantiomess or @lyaste@omﬁrénymd ngxﬁumseﬁg,?\luo or more stereocisomeric
Ydn
form% Jﬁﬁgﬁrﬂé‘e,er% e no'JIgi 1 ﬁ/gr @Hé%?%%rﬂ¥n yl|r$ ag??atlos The ||nvent|on thus
inclu&eﬂwrmbgrmé enéntioimeed In;@fﬂiantibpmlye fcm'rdlbmth as Ievorotatory and as
4-pyrimdinyl, pyrimdin az , ) ) )
dextrargigiory ggph%qiesorangy igyhe (g%er ﬁi,mlxtﬂgﬁ%@getpmggyvy efiepipmers in various
I y ,
ratlosic_)ﬁﬁgl pthgﬁ{)/rm% b c%égg% es. fnd‘i%&ta%ll ér%rel%ngc{%@%yéﬁﬂ %’%F%ﬁéh as desired
by fratbiti(pubhog ampixturg- bwcmmlenhgohal Brethadsodr foy Examptriby eteraySelectlve
8-qui nolinyl, for exanple phenyl, 2-pyridyl,
synth@sbsy” dyl, 2-thienyl or 8-quinolinyl, where 30 each of
t hese aryl radi cals is unsubstituted or substituted by

1, 2 or 3 substituents selected fromthe group
If mobiebydrogeg atons arelpresent, the prg¢segboventigod lnélUd@ﬁyB”

tautorrhae\fljcr%grrx\g o?ggr%/p%%ggg%f ? {oFrm%(P P/ 005579 11

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

metabolites of the compounds of the formula |. The invention likewise includes all

crystal modifications of the compounds of the formula I.

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

radicals may also be straight-chain or branched if they are substituted or are present in
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1, 2, 3 or 4 C atons, OCF3, OH, nethylsul fonyl, CF3,
al kyl having 1, 2, 3 or 4 C atons, dinethylam no,
wauobassys , acetyl, and net hyl sul fonyl am no, pPEF/BP2DE/Q0S579

F, d, Br, I, CN, CF3, alkyl having 1, 2, 3 or 4 C
atons; Rl is for exanple defined as phenyl, 2-pyridyl,
3-pyridyl, 2-thienyl or 8-quildolinyl, where phenyl and
2-thienyl are unsubstituted or 5 substituted by 1 or

2, preferably 1, substituents selected fromthe group

othera‘fadiizr?dm ?or Gizlirhple m@TEaIkUkrpdadmitordﬁacﬁudlmat@cbmumal
t or mu

Exan?vlei of glkybragicals af%m%hﬂnﬁﬂeﬂ ar- pnopyb '6?P@Pybrﬁ‘dblr‘i8f) '%osbutv' sec-

butyl?ﬂ@ teﬁ'—ﬁﬁyl. EHE@'V%E@ @%&I@ﬂ&bg@& ﬁab? ﬁ%‘é%qgg%aéérfors?gﬁénple
methatermmm ‘pbthyjéne)rl 2-efiyylensy;| 1, 1{poopdenepl 2-BdpyleGeR Z,2- propylene
1,3- p\ml%n%htﬁgqu?Q%aeQ%%th@ne el aég(phep%ﬂ%%f kylgaﬁégdlcals One
or mé)'r@zS fhrdxampied, Qr 3314b5t6 t?‘t@%r@’h)ﬂdrebeg a%’r%tu'l blk?f‘éﬁd alkylene

sel ected from'the’ group consisting
radlceﬁanaméaﬁpmedMMnmms @Wstltlmeu aﬂiwkyadlhalmm@y be
bé or_4 15 .C atons, al koxy having 1, 2, 3 or 4 C
Subs ft“g?‘gs'n ANRPHYPDS no, sul fanoyl, met hyl sul fonyl and

nmet hyl sul f onyl am no, preferably F, d, Br, I,
OCF3, CN, COOwve, CONH2, COwe, OH, aIkI hawngy
Cyclagligyl radicalst ey lisawise hxe)bpanmdngxammes of eyclaal Iaadwals having 3

07 &g BE R omE SRR SIS B 2 8 crciopropy!

cyclopeftyl, Latetkyidyclobetyy, |3-mietiRyloydiosivtyl, cvblepents}hwlohe&yl 2-

unsubstituted 20 or substituted by 1 or 2, re er ab

methylcyslghexylt denedyiariahea), frasfia/cighsy!, shclghepbietc. One or
moreC%Yl?eﬁa'r'r:rgPIg‘alt Iioéy4 b & UF ey 1%”9"?0“1%9%&% ygpc%en atoms in

s of thé fornmul’a’l 'in’ whic
cycloﬁﬁdyhsddlcélem@}(bemé;elabgd bqgmlné&témbusubsntummoybIMKyl radicals

may ﬂg%ﬁbl &afc’ecgm uaggltlgl];%:‘ v éﬂ%maava}%%@ya{l%e in Ib“?anched form
as allg;qg@éléé”lﬁﬁ% dgﬁgéﬁaﬁgﬂw anle methylcyclohexyl or cyclohexylmethyl.
Phenyl radicals may be unsubstituted or substituted one or more times, for example
once, twice or three times, by identical or different radicals. If a phenyl radical is
substituted, it preferably has one or two identical or different substituents.
Monosubstituted phenyl radicals may be substituted in position 2, 3 or 4, disubstituted
in2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5- position trisubstituted in 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6- or 3,4,5 position. A corresponding statement applies analogously also to the N-
containing heteroaromatic systems such as pyridyl, quinolinyl, pyrimidinyl or pyrazinyl,
the naphthyl radical and the thienyl radical, for example for 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-naphthyl, 2-quinolinyl, 3-quinolinyl, 4-
quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 3-pyridazinyl or 4-pyridazinyl.

If a radical is di- or trisubstituted, the substituents may be identical or different.
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12 A further enbodi nent describes conpounds of the
formula | in which one of the substituents R4 and R5
W0 2000884393 and the ot her is hydrogen, or R4 anRICRBEP2OE005579

hydrogen. 5 A further enbodi nent descri bes conmpounds
of the formula | in which R6 and R7 are independently
of one anot her hydrogen or nﬁﬂhyl, for exanple
hydrogen. A further enbodi nent descri bes conpounds of
the formula I in which one of the substituents R6 and

If the??ompomf&iéwﬂ therfdrmbia Iaidmprléesolh‘e/ dr agwe basic @@u@eobr@he or more
are hydrogen. 10 The conp thefor

basiheteoaysIa: i ebHen ASY Bedes the coEReapEdIa phySclogically,
pharﬁ%%@ﬂﬁéél% d’?‘}bflggl%gﬁza?gn :é Btdﬂ?é’ shlfdeR ?Béi%il:li ke BhafR&ceutically

anot ave t ration oOr
acceptmn‘le galtsytiub @lsorthe t'riﬂuenuaicetateacThujaemabbmpossdbIoé the formula |

ereoi soners, , far exanp|e rba|nt oner s
whlcla Ve &ngoqfépgre gﬁgcnlrg(t tqgwagq @V\%roblpsr%pgmpnse one or more basic
hete%{cZélﬁ?hr?&“‘déhCalsé BETedf iR thEXGHP bEtHRIAHYsRITB |§aﬁ5nﬂ:ﬂé’rrated acid

st ereoners In any rati os. The | nventl on hus
additiorcsaltsewiti morgaalnmr@rgaamamﬂm fer ¢xarapleras byxm)ehb@dms

RN UNCENE TR N S e

mala¥ey, 'g‘llbtibna'té’é &S Salts icAntBeob@inedfromasstipd@tds of the formula | by
I ndi'vi dual stereoisonmers can be prepared as desired

convpptienal reesrsesntprexamale by ambimgesmith anacidrin & salyest or

dlsp%g%n e&,a%‘g% ?)gtd%léﬁ ?&ﬁtgé:}gr :ﬁ%ﬁ;@tgﬁfgﬁﬁ elﬂescorﬁﬁ?ﬁlfmds of the formula |

may an;‘oewé déprwd)n‘:aledmﬁi arglasidid d;rodpaaﬁd)liéhsedff@rr egarnple as alkali metal
nmpounds of the fornmula I. The present invention

salts prfeiaPly s0dIuacr RRIAFSIHM Sals, OF a8 AYOEALLN elts.Her example as
saltsfvﬂf aI cocL o?&o%éfic %)ﬁﬂ L or afliNGLERis, SUch as hydrates

ers prodrugs and ot her
phyS|oIog|caIIy acceptable derivatives of the

The eP R Rt AT P SR e R BRSHAES B formul
I Thé %6 X g?Hﬁt%&@fﬁﬁﬁé | BRAIYd sraphRRFbPlafibies EREPRENBfocesses, for
example startlng from 2-amino-1,2-diarylethanols of the formula I as outlined in
scheme 1 or 2, 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.



30 Al kyl radicals and al kyl ene radi cals may be
strai ght-chain or branched. This also applies to the
WQ@RWyl186365 r adi cal s of the fornula CpH2p. Al kyl PCHEP298$/805579
and al kylene radicals may al so be straight-chain or
branched if they are substituted or are present in WO
2006/ 136305 PCT/ EP2006/ 00557%5 13 other radicals, for
exanple in an al koxy radical or in a fluorinated al kyl
radical. Exanples of alkyl radicals are nethyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl and tert-butyl. The dival ent radicalzﬂgeréved
fromthese radicals, for exanple nethylen

HQ - R4yl ene, 1 2- ethybe , 1, 1-propyl ene, R2
ro )RZene, @ %fil RG 1 Baspr opbene
yl ene, - bdt'yt eneg c. -are gxanpl esRo6f _N
adi cals oﬁh)re for exanple H=A&T R6
28, or 9 hydrogen atons in al kyl and R7

alkylene radlcals may be replaced by fluorine atons.
Subst illt ut ed al kyl radical gymay be substituted in BAy
positions. 10 Cycloal kyl radicals may |ikew se be
branched. Exanpl es of cycloal kyl radicals having 3 to
7 C atons are cycl opropyl, cyclobutyl,
1- met hyl cycl opropyl, 2-nethyl cycl opropyl,
HQ@y®Rppentyl, 2-nethylcycl obutyl, 3- n1ethy|cy ﬁﬁ$yl
cl op®R yl, cycl ohexyl, 2 n1ethy|cyc|ohexy|
R1et cyclohexyl 4-m et ylcy ohexyl cycloh
more, fof e g177,

Ra&3 or ydrogen atghs in 15 eycf%hlkyl RG
als be replaced by fluorine atons. o= ﬁ%_i}xf
Subst ted cycloal kyl radicals may be substitutgd i/n R7

any positions. Cycloal kyl radicals may al so be in
branghed form as al I cycl oal kyl or cycl oal kyl al ky| ,
for exanpl e nethyl cycl ohexyl or cycl ohexyl net hyl .
Phenyl radicals may be unsubstituted or substituted
Schefifite1or nore tines, for exanple once, twice or three
times, by identical or different radicals. If a phenyl
radical is 20 substituted, it preferably has one or

For tlﬁ%ggg\‘fj%rgtol t ovxg"f eny?ﬁ?gglr@tﬁ?@é E&ﬁgbﬁn% k?é tthe ormélla Il is reacted
with ai)osn'tplo(md f tlﬁ?e ﬁfrmﬁula ol #uivet preseace of a bas8; forzxample sodium

6-, - or 3(? s tion trisu stltuted in )
hydroz(lq;,e A he @sglt@g compond o 81@ grmula IV is subsequently reacted with a
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 I.
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2,4,6- or 3,4,5 position. A correspondi ng statenent
appl i es anal ogously also to the N contai ni ng
whitendgpdmat i ¢ systens such as pyridyl, qui noPCHEP2006/005579
pyri mdinyl or pyrazinyl, 25 the naphthyl radical and
the thienyl radical, for exanple for 2-pyridyl,
3-pyridyl, 4 pyridyl, 2-thied§l, 3-thienyl,
1- napht hyl , 2-naphthyl, 2- qU|noI|nyI, 3-quino|iny|, 4-
qui nol i nyl, 5-quino|iny|, 6- qui nol i nyl, 7-quinolinyl,
8-quinolinyl, 2-pyrimdinyl, 4- pyrimdi (40, R4
H®- PRyl m di nyl, 2- pyrazinyl, 3-pyridazinyl o R2
yri Z|nyI 30 la ragli cal is di- ogq
ﬁ}gﬁgf |tuted subgAiR@ient s gagy be i depttc 9l
j f edﬁg 1363Q5RRACT/ EP2006/ 005579 14 MNH t nére
8 of the fo nl conprise one or TR basj R7
grqups or one or g baS|c het er ocycl es, RUF )n
i nvention also includds the correspondi ng
physi ol ogi cal ly, pharmaceutically or toxicologically
acceptabl e salts, especially thg _QQ? ‘%eutlcally

H@cclggt able salts, but also the tr ates
conpounds of the fornul$ [ have one
gro

aS|c i.e. pfqggggtabl or conprise

one nnr basi ¢ het’er ogyclic rlnd%5 caN_al s
u@éd i, NH h ,'{@rm of t _Rhysi ol ogi @&tAy t %aefed
a@eA add; |on salts With inorganic or or lcRZC|ds,
for eRds hydr ochl oyi des, phosphat es QI f at es,

I
nmet hane uJPonates acetates, |actates, nul eates,
f ungyat es, nalates, gluconates etc. Saltg can be
obt ai ned from conpounds of the formula I by 10
conventional processes, for exanple by conbining with
cidin a solvent or dispersant or el se by anion
ChQQ%E ange fromother salts. The compounds of the
formula | my al so be deprotonated on an acidic group

and be used for exanple as alkali netal salts,
For the ebaverision swwn m:mmpcﬁ aiiallyra sampoungrofAbe fommula dhis reacted

with & Fpinbio 58 of AR e e ehie AT AR, RinepRAble Sodium

bicarb8hafee TheGeBliIgA§ TDRFHIUND SFtREIbInMda DO i€ @UBDS&EsNtRT mixed with a
the formula 1. The conpounds of the forrmula I can be

basepfasgxaatple godiwim bydraxidariand thisr Bbdereds reagled with a compound of
the formula V to give the desired compound of the formula I.

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.
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exanpl e starting from 2-am no-1, 2-di aryl et hanol s of
the formula Il as outlined in schene 1 or 2, where A
WERL06ARH30R3, R4, R5, R6, R7 and n have the neaPCTHPR06/005579
i ndi cated above, and Y is a |l eaving group such as, for
exanple, O, Br, |, tosylate, nesylate in the case of
an aliphatic radical R3 or additionally also F in the
case of an aromatic radical R3. WD 2006/ 136305
PCT/ EP2006/ 005579 15 HOR4 HOR4 O R2 R2 + 0=A C
R6 Base RL RL X R7 1 R5 ~NR6 R5 NH2 )n @=AL R7 11
Ol IV R3 HOR R2 R2 Rl R5 + R34|Y Ba R1
ANIH;«S O AN Ré'AIN'&[WEyR? IV VI Sg R the
R17C rions—krovm—i—n—schEﬂ‘e—l,——i—nitialFWac

plpound of

thd fornula Il PsTkagted § with a conpound of t g,
folfula Il in the presenc K a base, fob=xanp
sodi um hydroxi deO=he refUlti ng conpound of \t ] R7
konmul a 1V is sidbseq ))nﬁéact ed with a n
XVl
]
OH R3,
R2 R2
NaBH R1 1.B RT
a .
XVl — e NHool R N R6
O0—A 2.R3—Y O0—A R7
R7
n n
| v ]
XVI [
Scheme 3

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

of the formula XVII is mixed with NHE3 and subsequently reacted with a compound of
the formula Ill. The resulting compound of the formula XVIII is reduced with NaBH4 to

give the compound of the formula XVI. The resulting compound 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 to give the desired compound of the

formula |.

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 alcohols. Exemplary methods for
synthesizing compounds of the formula Il 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 1ll, 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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conmpound of the forrmula V in the presence of a base,
for exanpl e sodi um hydride or potassi um hydroxide, to
WQ@Rape/184365 desi red conpound of the formula |I. VWET/EP2006/005579
2006/ 136305 PCT/ EP2006/ 005579 16 HOR4A HO R4 R2 C
Y,, RIRLR2 + OcA Cl Base RS NHCO R5 N-12 nR7 ~
O=A-R6 11/ R7TIII XV n BB-ORM HORM R R RL
Rl 1) Base RS 30 RS ~NH O O=A~- R6 O-A R6 2) R3-Y R7
R7 Vn ~n XVI I Schene 2 5 For the conversion shown
The wohdmg ug ,andniftdesired, thecpumifation aff thdprdduatsibad/or intermediates

reacted with a co und of the fornula | inth
takeq, P @oe RIS HMeAtIBASATBIILS Stigh A X RATOR CBiocRmtarah
[ the formula XVI is
Crys%“%%%‘gﬁgh? C)E}H}Inéxeg vmm)ﬁﬁél base, for exanple sodi um
hydr oxi de, and this m xture is reacted with a corrpound

The l‘?%; H{J{F‘% éoorrrlg%unds otI t%egflormu{ h\eandde t%lelr p armaceautl caIR/ 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 mammais, 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 acceptable salts for use in the therapy and prophylaxis of the

abovementioned diseases and to their use for producing medicaments for the

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

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

medicine or veterinary medicine.

Pharmaceuticals which comprise a compound of the formula | and/or its

pharmaceutically acceptable salts can moreover be administered for example orally,
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A further method for preparing conpounds of the
formula | is in schene 3 below, where A Rl, R2, R3,
W@RA)06RE630R6, R7 and n have the neani ng i ndi cat BCT/EPZE)05579

and Y is a |leaving group such as, for example, d,

Br, I, tosylate, nesylate in the case of an aliphatic

radical R3 or additionally al80 F in the case of an

aromatic radical R3. 15 WD 2006/ 136305

PCT/ EP2006/ 005579 17 0 0 1. NH3/DW R2 R2 Rl 30 R1
pareizterdlyAinttavenoSly, Rrctally, Perctan8ousiiR@oplcaly of bR inhalatiort, and the

XVI | | I 111  R2 . Rl NaBH4. NH Cl 1. B ,
prefeqed aqminigratien Jepapde Gy the indyidial S3o6.1a" RXUPIS oR h particular
mani?%é'tah%ﬂ”@f TedidOrdel ePRE BoirPBRRHE 8F tHY foriild PSR hibrbo@st be used

shown 1 n schene 3, Initrally a brono ketone
alone or together with pharmaceutical excipients, in particular both in veterinary and in
human medicine. The pharmaceuticals comprise active ingredients of the formula |
and/or their pharmaceutically acceptable salts generally in an amount of from 0.01 mg

to 1 g per dose unit.

The skilled worker is familiar on the basis of his expert knowledge with which
excipients are suitable for the desired pharmaceutical formulation. Besides -soIVents,
gel formers, suppository bases, tablet excipients and other active substance carriers it
is possible to 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, aqueous, alcoholic or oily solutions. Examples of inert carriers which
can be used are gum arabic, magnesia, magnesium carbonate, potassium phosphate,
lactose, glucose or starch, especially corn starch. Preparation can take place both as
dry and as wet granules. Suitable as oily carriers or as solvents are, for example,
vegetable or animal oils such as sunflower oil or fish liver oil. Suitable solvents for
aqueous or alcoholic solutions are, for example, water, ethanol or sugar solutions or
mixtures thereof. Examples of further excipients, also for other administration forms,

are polyethylene glycols and polypropylene glycols.

For subcutaneous, intramuscular or intravenous administration, the active compounds
are converted if desired with the substances usual for this purpose, such as
solubilizers, emulsifiers or further excipients, into a solution, suspension or emulsion.
The compounds of the formula | and/or their pharmaceutically acceptable salts may

also be lyophilized and the resulting lyophilizates be used, for example, for producing
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5 of the formula XVI1 is mxed with NHE3 and
subsequently reacted with a conpound of the fornula
WO R00s6/134365 r esul t i ng conpound of the formul a XWECT/EP206/005579
reduced with NaBH4 to give the conmpound of the
formula XVI. The resulting conpound of the fornula XV
is subsequently mxed with 40base, for exanpl e sodi um
hydroxi de, and this mxture is reacted with a
conmpound of the forrmula V to give the desired conmpound
prodadts tfdsrenj&tubnrdmuhfasion Exanmidiesrohsuifable doeptsaieanater, of

v RSk TR Gt BB, et
sugaf‘Q@lluﬂgﬁs "seclﬁiégtdl?édé‘e %Qﬁﬂgol IS B |s'é r’hh&ures cif the various

Iterature prepari ng am no al cohols.
solvemts hmeadiohed. 15 synt hesi zi ng conpounds of the fornula
Il and their subsequent conversion into the conpounds
of the invention of the fornula | are detailed

SuitabfS 8¢ B%Frﬁécéd‘udahﬁ)rﬁ%ﬂ’ﬂdrfmta@'mm%ﬁﬁhbﬁ"h the¥drm of aerosols or
conpounds of the formula Ill, V and XVII can |ikew se

spraysi aﬂeeforbﬂanmjecmgh@lns Auspensions osenuisiohe of the:aative imgredient of

an ared b t het t hod t
the &fnif P St ShaTsSisaIN s nAtRlR ar B brstcafl
acce%@léf\@d&l&éﬂ@ sUeh aBdn particifsr éthEnok drewater | dr & aliktare of such
roducts and/or intermedi ates takes pl ace b

SOWG@(iﬁwﬁlﬁ foomallatioatraundf reduifed alsceoraptise ather pharma%eutlcal

C C
excinfgH AR Y echino Ol e A1 < AR B B oo Sucr
a pre@acbttchﬂtdmpﬁ@és"mm&tiveahgr;edwﬁemm@m? irs aldomiceatation of about 0.1
nmedi canent is clainme he conppounds of the invention

to 100!‘” Ray&icHlgF gfipRoyt %ﬁdot%%ﬁfrﬂeﬁhﬁy Meightt i cal |y acceptabl e

salts can thus be used on aninmals, preferably on
manmal s, and in particular on 10 hunans, as
The qdsagesafdhe iactls irgredieai to beradministeret wores the phaomaceutically

acceBQag; h%{fg §eoft S ek mgh%f Iﬁa Egtaé %gldrs@o&{dege fgapted to the
cwcuﬁu@?arﬁ%%‘ﬂﬁ‘@%cﬁwdhgﬁcéég &Lgudl f@PQn tob8iial effect. Thus, it naturally
depends on the frequency of administration and on the potency and duration of action
of the particular compounds employed for therapy or prophylaxis, but also on the type
and severity of the disease to be 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 mg/kg to 100 mg/kg
of body weight, preferably 0.01 mg/kg to 20 mg/kg. Even higher dosages may also be
necessary for acute episodes of the disease, for example in an intensive care unit. Up
to 800 mg per day may be necessary, especially on 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 example two, three or four, single doses. Parenteral

administration by injection or infusion, for example a continuous intravenous infusion,
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pharmaceutically acceptable salts for use in the
t herapy and prophylaxis of the 15 abovenenti oned
wWele®eads8s and to their use for produci ng nmedi CREEREP206/005579
for the abovenenti oned di seases and nedi canents with a
K+ channel - bl ocking action. Also clained is a
phar maceuti cal preparation cgﬂfpri sing an effective
amount of a conpound of the formula | and/or of its
pharmaceutically acceptable salts, together 20 with
may alsarbmaewritagébws aspepiatiplire treatreaenentafdcatal casesest cardiac
| one ?r i n conbination with other pharnmacol ogi cal
arrh |39 foT 3B I8 R andriepslyensietiteal s. The
pharmmaceutical preparations normally conprise from
0.1 to 90 percent by weight of the conpounds of the
The o‘,cnnpmuraadsl obthe/ formutael anquammcmrhweuﬁcallwmpn@mwe salts can

alts armceutical pr rat.ions, c
also {8 satiniaed Wil i ehe sy BarAdhe ingRa e (3 aepisye an
advahﬁ%e%@s(m@ﬂé‘b@ﬂﬁé efiect. h@xufsoéHVérﬂabeéunQé:thHBiiorns with substances
phar maceuti cal |y acceptabie saltS are converted
acting @g!ethbemrd\}pvaSQLﬂ@r systamra;espﬂascblmn tHegiigatment of cardiovascular
o AL SRS R SRS B agddos for
cardid¢addfar mgélQ@r@aFéotHéﬁta(htlarrﬁWHnﬁ\Béel &Qﬁa’%el tRisal vhtiabs 11l
can then be used as pharmaceuti cal human nmedi ci ne

antlaUhYV’t'é‘t"éS,l sighyasydar exaraplesdkpelanngd @ank@éﬁ Jonmxample dofetilide, or
ise a co ndofthefrrrulala/
add'tma.lweeﬁﬁaineaﬁ '%e%t%tp eo ar%%sqsgnswg} 6\&55 pnibitors (for

m n| ed for . exa

exariiie FRAAGD BT ISPl Sng RISl SnARPP I oL Sngnnel activators,

and élﬁﬁéﬁéﬂud’ beREfdebistansskets, b@mg@lsymp@thdm.métttaéred h@fenergic
he preferred adm nistration depends on the

compd’lﬂhd%l, doalNaaHeE, exobanga animibitorsn chleunp ehhinnell arrtagonlsts
mani festati on_of the disorder. The cgonpounds of th
phospRedigsierase Hiibiare angrother a%ﬁan%%wgh@fp%@@ \netropiq sffect, such

t
as, f@?gmgr&bﬁ ?WEQQH@%H%% @QLF(EH ﬁ%leﬁlapoé&nblﬂatlons with beta
bloclqelrmonﬂé,emhammll blackemamofamarhmdar myerest.ent s of the

formula | and/or their pharnmaceutically acceptable

salts generally in an anount of from 0.01 ny
List of abbreviations:

TMSCI Trimethylsilyl chloride
TFA Trifluoroacetic acid

Et Ethyl

DMF N,N-Dimethylformamide
TEA Triethylamine

DMSO Dimethyl 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 |.



10

15

to 1 g per dose unit. The skilled worker is famliar
on the basis of his expert know edge with which 10
wWeeops@nt s are suitable for the desired phar neCEEPI00&D05579

formul ati on. Besides solvents, gel forners,
suppository bases, tablet excipients and other active
substance carriers it 1is poggible to use for exanple
anti oxi dants, dispersants, emnulsifiers, antifoans,
maski ng fl avors, preservatives, solubilizers, agents

The dampaghdsuf ﬁtr@ farrdataolt caf be prepdret fogrvariousylrstesssss The

col or ant Far ormfor oral use, cfive
PrepURBB aREOdF SSRIRBTERTR PR GRS GE ISTi IS BSIpy where A, R1,
R2, rté“ R4,/R5 PRE e@?%mahn RavEMé 58 mebAM g észi‘?lr&rﬁﬁouﬁh“sréf the

di’l uents) converted by conventidnal nethods into
formglailt abl e presentati ons such as tablets, coated

tabl ets, two- piece capsul es, aqueous, al coholic or

oily solutions. Exanples of inert carriers which 20
Prep8aitioRfUE8miI-¢, DHArAEARInels Mgnesi a, nmagnesi um

car bonat e, potassium phosphate, |actose, glucose or

starch, especially corn starch. Preparat|on can take

The R FE- 1 T o S B G Ao scurces:
(1S, 202k h6-102-disHdrlethahsl, such as sunflower oil or fish

li'ver oil. Sujtable solvents for aqueous or al coholic
(1R, 29r2enne-lad-diphesylethanel e, water, ethanol or sugar
t ] reof. Exanples of further
(R, %ﬁg}c?angﬂ 3102 @é‘&yg‘%ﬂ%ﬁéleér&gdm nistration forns, are
(1S,28)- 3-antindane-dipherglethanol. pol ypr opyl ene gl ycol s. For
subcut aneous, intranuscul ar or intravenous
adm ni stration, the active conpounds are converted if
r [
All otﬁ%i zﬁﬂln { rof Q@I ?ﬁg@é%%&%ﬂﬁép?legg gbgfoﬁpﬁ%:f&lﬂ%g methods
A1,AékorﬁBents, into a solution, suspension or enulsion.
The conpounds of the forrmula | and/or their
pharmaceutical |y acceptable salts may also be
Genér}épﬁ@md@sefér@Pﬁ*thbaﬁz.ﬂégeﬁxarmnem byfafidthaélgs be used,
for exanpl e, produci ng WO 2006/ 136305
PCT/ EP2006/ 005579 20



products for injection or infusion. Exanples of

sui tabl e solvents are: water, physiological saline or
wW@bwohad3sy for exanple ethanol, propanol, glyceCDEP2086005579

wel | as sugar sol utions such as glucose or mannit ol

solutions, or else mxtures of the various solvents

nmentioned. 5 Suitable as pha?%aceutical formul ati on

for adm nistration in the formof aerosols or sprays

are, for exanple, solutions, suspensions or emnulsions

Methotl Ahe active ingredient of the formula | or their

phar maceutically acceptable salts in a

pharmaceutically acceptable solvent, such as in

particul ar ethanol or water, or a m xturg~f such 10

solvents. The fornulation may if requirE

@onprise ot phar maceuti cal excipien ch as
urfactants, énulsijiers and stabilizers, Jand a
szzﬁqpel_i_an @JQS Su prﬁeg@'cff\ti on conpegses t he
active i ngredi®d Ily—kﬁ—&—-eoncentrgiison of about
0.1 to in partiul ar Asktamiiolet 0. 3, RBer cent by

wei ght. “15 The dosagg.of the active ingfedient Vib be
adm ni stered or ofOfnéCpharnaceuticaugyLb cceptabl e
salts thereof dependsaon the individupal case and
shoul d be adapted to the circunBtéBDEQ\of the

i ndi vi dual case as usual for an optiml effect. Thus,
it naturally depend®tbn the frequency of

adm ni stration and og the potency and duration of
action of the partfcul ar conpounds enpl oyed for

t herapy or prophylaxis, but also on the type 20 and
severity of th ysease tﬂafe tpeated, and on the

gender, age, ight_And i al response of the
B ‘5’2 treat eéfand therR’[faﬁy

human & ani nal

VIl i ¢ aculle or prophylactic. Jhe~gdail of a
conpalnd Hof The fornufa | apd/or i armaceutigal |y
acceptable 25 NBtts for i ent gﬁﬁfgi ng dRdut Wb,
kg is\ﬂlﬁ)rrmlly at least O 001 kg'to 100 ng/k of

9
body wei ght, preferably 8501 ng/kg to 20 ng/kg. Even
hi gher dosages may al so be necessary for acute
epi sodes of the disease, for exanple in an intensive

care unit. Up to 800 rr? per day may be necessary, _
1 molsspquivaleny obinei particulge aldebyyde ref the farniwa VAwasmdgest to 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 mole
equivalents of chlorotrimethylsilane were added dropwise, and the mixture was left to
stir at room temperature overnight. After addition of 400 ml 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 VIli was added to 1 mole
equivalent of the resulting compound of the formula VIl in the presence of 0.1 to

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

15 mole equivalents of triethylamine in methylene chloride, 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 equivalent of sodium borohydride in methanol, and
the tert-butoxycarbonyl group was eliminated with hydrochloric acid or trifluoroacetic

acid. The 2-amino-1,2-diarylethanol was obtained as mixture or 2 diastereomers in
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patient in an intensive care unit. The dose may be in
the formof a single dose or be 30 divided into a
WQRkwWwoabdddy, for exanple two, three or four, siPgl/BP2006/005579
doses. Parenteral admnistration by injection or
i nfusion, for exanple a continuous intravenous
i nfusi on, WD 2006/ 136305 PCTA£P2006/ 005579 21 may
al so be advant ageous, especially in the treatnent of
acute cases of cardiac arrhythmas, for exanple in an
which theedepictedcdiastenaomer dhthecfommaoilends nofmalhe pfextaominatdd, with a
and/ orgt hei I pharmaceutically acceptable salts can 5
propQiitio qf el O:8¥ i ned with ot her phar maceutical active
ingredients to achieve an advantageous therapeutic
effect. Thus, advantageous conbi nations with
MethedA2:ances acting on the cardi ovascul ar system are
possible in the treatnment of Caﬁg' ovascul ar
gi sorders. g3ui tabl e exanpl es of conblnatloﬂ

artners advant aggous Kfteft-Buc BUcarBﬁjvasc i sBAders
/Q‘KE ot*'hF{ /ij\L '(hythmﬁ e 2£L s/\'IE -Fasgz >:S
P 10 Mnti arr hyt Ccs, gn a{% for exappte,
Kr channel,, bl ockers, for exanpl dofetilide, or
Addi tional ™ substances which reduéka bl ood pr essufbb

such as ACE inhibitors (for exanple enalapril,
Racaptopril, rampril), |::@1ng| ot ensi n ant agoni st sR4K+

R1 (> neI actlvators ha- and bet a- recls OH
| o S, -butsal so synp hoEa:Er@ll c and—eadr ene | C
R2— ounds and Na+/ HR2;E ge inhibitors, cIaJZ

R5 chatinel ant agoni sts, RS phblsphodl esterase | nhazpl tors
and ot her substances wit | positive inotropic ef”f ect,
Kn as, for exanple, di'gitalis glycosides, or
diuretics. In particular, conbinations wth beta

R1b| ockers or |Kr channeRq bl ockers are of parti q;yi ar

R4 & est. List of abhreviatdons: 20 TMSC 4—=—=OH
n%{:hgl Sl—l—y-|_>Ch| ori TFA @fl uereaset i ¢ 4 E Et
R2—&wy DWF N- Di net m de R2 NH,

R5‘ H R5
Xilb Xlllb ld

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 THF, were added dropwise
to a solution, cooled in an ice bath, of 1.2 mole equivalents of potassium tert-butoxide
in 50 ml of THF over a period of 15 minutes. After removal of the ice bath, stirring was
continued for one hour and the reaction was subsequently stopped by adding dilute
hydrochloric acid. The oxazolidinethiones of the formula Xlla and XlIb obtained in this
way could be separated where appropriate into diastereoisomers, it being possible to
achieve this first by chromatographic methods and by fractional crystallization. The
diastereocisomers are produced in most cases in the ratio of about 50:50. The purified
oxazolidinones of the formula Xlla and Xilb (for example 7 mmol) were normally
dissolved in methanol and 2N sodium hydroxide solution and then treated with an

excess of 35% HoO2. The solution became very hot and was allowed to cool to room

temperature and stirred for a further 1-3 hours. After removal of most of the methanol,

the resulting oxazolidinone of the formula Xllla or XllIb resulted as crystals and could
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nmet hods used to prepare the exanples are descri bed

bel ow, where R1, 30 R2, R3, R4, R5, R6 and X have the

sane neaning as in corrpounds 23f the formula I. WD

2006/ 136305 PCT/ EP2006/ 005579 22 The compounds of the
formula | can be prepared by various processes. The

be filtere¢ affawitlo suctedrh csubseqadnt Iwydrob/pi'ﬂte thbamhoarqid:cﬁmlaoéthe formula
R3, R4, R5

lic orglﬁ:ﬁt kbhtgg%g gﬁaegg\gef%h@gmgr@nﬁthw édﬂﬁlﬁﬁ%v%’?nﬁ f60xazolld|none
of thérﬁo('i3 H*UOﬁdma ar RiIfPaefs dRRo d%n@mék%llaﬁd diAbI &jieNehss of KOH

OW ng 2-am no- 1, 2-di aryl et hanol s were obt ai ne
dissdlveminddg@eﬂeneaaddﬂdﬂd&mnxt(lm was boiled under reflux for 8 to 24 hours.
S, 2R) - 2- am no- 1, 2- di phenyl et hanol , 10 (1
R, 2S) - 2- am no- |, 2-di phenyl et hanol , (1
MethRdég%" 2-am no-1, 2-di phenyl et hanol and (1
g, - 2-am no- 1, 2-di phenyl et hanol . All ot her
-am no-1, 2-di aryl en)hanol S were prepar@d by one of tQté

ol | owi ng net hods , A2 or A3. %I met hods R2
r 21t—hes+—z—»n 1, 2-di agylpet-ha 52\/@ R1
R1” 2006/ 136305 PCT 200 005579 23  Met holsilHAl 0 NH2

2 NH,

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/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 ethanol 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 lla and Ilb. Depending on the aryl radicals R1 and R2, it
was possible to separate the diastereomers at this or one of the following 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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VIII IX1la 1 nole equivalent of the particul ar

al dehyde of the fornula Vi V\% added to a solution 5

of 1.5 nole equivalents of t€Yt-butyl carbamate and

1.5 nol e equival ents of sodium p- toluenesulfinate in

acetonitrile under argon. Wile cooling at 0-10C, 2
MethodlB: equi val ents of chlorotrinethylsilane were added

dropwi se, and the m xture was left to stifr at room

tenperature overnight. After addition of 80

eR4 the preci pitateg product of the for 3

was\/fi | tBRed of f, with/su anBase i edR1h vagfip at
RF0C. 0. 9 1.0 o ’}‘Sgw gnt -of—tshe al deRpde Nf thls6

f orregil a\\ was adde )n.L m)l e equival entOeA "t h

resultlng ?conpound of the fornula VI1 in the presehc®?
of 0.1 to 0.3 nole equival ent of

3-et hll - 5- (2- hydr oxyet hyll)i- 4- met hyl t hi azol i um br bfi de
and 15 nol e equivalents of triethylam ne in nethyl ene
chloride, and the m xture was heated at 35C until
reacti on was conplete (2-8 h). The resulti reaction
roduct of the 15 forrmula | X was reduced wj 1 nole
4/alent of sodium bor ohydri de in nmethan®, pend the

?oxycar bonyl group was elimnated wit R2
R1 h,%/ chloric acikd or tviflu@agacetic  R1
0=A" R6 RS N R6
O=A

\Y v ,
2-3 mole equivalents of triethylamine and 1 mole equivalent of an ®-haloalkylcarbonyl
or sulfonyl chloride of the formula Il (for example 5-chlorobutyryl chloride) were slowly
added dropwise to a solution of a 2-amino-1,2-diarylethanol of the formula Il in DMF.
After stirring for 20 min, 10 mole equivalents of sodium hydroxide pellets 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 IV was reacted
with 1 mole equivalent of a compound of the formula V where Y is preferably chlorine,
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-fluorobenzonitrile. The reactions
were carried out either in DMF with addition of at least 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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of the formula Ila normally predom nated, with a

proportion of 70-90% Method A2: RA RL OR2 K-tert.Bu

RLOS+ R 11 O-S + S R2 RZ’RlL R4 R5 N THE ~N>==

RE1I HRS1I H X XI XI laXlb RARIRARLOSRLOO

RLOH RR R R2 NNNHRSHR' HRS' 2 Xla Xllla
MethoddB2R1 RL Rl ::~ OOR4I OH RA . SRARR RR R2Z 1NN

NH2 R5 HR5~ HR5' 5 XIlb XlIllb lid

HO R4
HO R4 R2
R2 A L R1
R1 + O=A Base RS “NH C'|2 6
RS NH, )nR7 O=A R7
I I xvi — ) n
R3—0 R4
HO R4 R2
R2 R1
R1 1) Base R5 N
R5 NH CI — 0=A" R6
n
n v
XVI |

A solution of an amine alcohol of the formula Il or its hydrochloride was dissolved in
methylene chloride, and the same volume of a saturated aqueous solution of sodium
bicarbonate was introduced on top. 1.05 mole equivalents of an w-haloalkylcarbonyl or
sulfony! chloride of the formula Il 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 XVI were dissolved in DMSO, 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 equivalents of the
compound of the formula V were added where appropriate, until alkylation was

complete.

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

ketones
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1 nol e equival ent of an al dehyde or ketone of the
formula X and 1.2 nole equivalents of an
W0 swbh@eyanate of the fornmula Xl, dissolved tRPOEEPING6/005579

in THE, were added dropwise to a solution, cooled in

an ice bath, of 1.2 nole equjval ents of potassium

tert-butoxide in 50 ml of THE over a period of 15

m nutes. After renoval of the ice bath, stirring was

10 continued for one hour and the reaction was
Methedlzequent | y st opped by adding dilute hydrochloric

acid. The oxazoli di nethiones of the formula Xl |la and
|1 b obtained in this way could be separated where
ppropriate inta.NHAMRreoi soners, it beilhg porsi ble
0 ieve this first by chronmtographic ods and
ractional ceystgllization. The diaster®Bi SOMgYS
(produced in nost Eases din the ratio of_gbout
50: 50. The purifi@ggg% 0X 6 di nones of thé\for
Xlla and XlII b (for exanpl/e™gzmmol) were nor
&'sol ved i n net hanol 2N sodi um hydr oxi de sol'Uti on
and then treated with an excess of 35% H202XViithe
sol uti on becane very hot and was allowed to cool to
room tenperature and stirred for a further 1-3 hours.
After renoval of mjst of the nethanol, thesgesulting
oxazol i di none of tlhe forrmula Xllla or XlIlb r@sulted
as crystals and cquld WR22006/ 136305 PCT/ EP2006/ 005%79
25 be filtereak1off Wwkth suction. Subsequepy-fiy ysi s
%?'Ht h&aBfi no al cohol s \gf the formBase 11c or Iid jook

ce under the foll o ng it S:,1 nmole.__,7
equi val ent of oxa TN r7 Of %%{e‘;’ formila XTfa or R7
XI'11b were dissolved | r,hanol , a¥d 9 nole ]n
equi val ents of KOH dissolved in H20O were added. The
m xture was boil edxunder reflux for 8 to 24 hours. 5
Method A3 OOOHOH R RLR 3RILRR +RLR --1Y R1
A vigbiord stkeanlid? 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
15 to 20 minutes, followed by a vigorous stream of air for 30 minutes, in order to

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

triethylamine and 1.1 mole equivalents of an w-haloalkylcarbonyl or sulfonyl chloride of
the formula |ll were added to the mixture. The compound of the formula XVIll which
resulted in this case was isolated in a conventional way and subsequently reduced with
sodium borohydride in methanol.

The amino alcohols of the formula XVI obtained in this way were dissolved in DMSO,
and 10-100 mole 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
was stirred at room temperature for 1-10 hours, and further equivalents of the
compound of the formula V were added where appropriate, until alkylation was

complete.
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of the formula XIV in water/conc. 10 hydrochloric acid
(8:1) at roomtenperature. After 2 h, the solution was
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oxi me of the formula XV was di ssolved in ethanol and,
after addition of 3 nole percent of platinum oxide,
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astereonmers of the fornula Ila and 11
work%pendl ng on the aryl radicals RL and R2, it vvas
possi bl e to separate the diastereoners at this or one
of the follow ng stages by chromatography or
The \F\/Sﬁ(r @aldn'dz ﬁtdé%ﬂed%'éeﬁ@mdﬁbh‘?ﬂfﬁhé BFochichs ARGAOF 'wﬁ@rmedlates
1- cycl oam do- koxy-1, 2-di aryl et hanes from 2
takeaanﬁaﬁeby @rweatlgm@ltmaﬂm@ amhzqmwt&Mt@oschromatography or

CWStg@é&gﬁ%@Fg&gé’ég@eﬁgﬂ ot Eegd RE 1~NH(F\?6 e R5 l_KI\)IXRI4—|2 Cl( )Rﬁ

O=A R7 M ITVR3S HORA | RR OR4

Examples of the use of the general synthetic methods

Example 1: 1-[(1R’, 2S’)-2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-quinolin-8-ylethyl]-
piperidin-2-one (synthesis by general method: A1 + B1)

a) tert-Butyl [(4-fluorophenyl)(toluene-4-sulfonyl)methyllcarbamate

15.0 g (121 mmol) of 4-fluorobenzaldehyde were added to 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 ml of water, the precipitated product was
filtered off with suction and dried in vacuo at 50°C. 36.3 g of tert-butyl [(4-

fluorophenyl)(toluene-4-sulfonyl)methyllcarbamate were obtained.

b) tert-Butyl [1-(4-fluorophenyl)-2-oxo-2-quinolin-8-ylethyljcarbamate
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of the formula Il in DMF. After stirring for 20 mn,
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1.9 gaddt chmol) o &rt-boty! {(defludrephberylitalusné-drsadfoaylymediyl]carbamate,

255 g sp oh et b2y ey BResBittiEo T pEormige. 10.5 m
(76 @Hol)%ﬂtheﬁ??ﬁiﬁ@ é?fdl 0.3?:1@(@95 *?b{mfm)gcf%?ﬁlghf@ﬁhé’&a}rl@allaéhy&e were

~acetate. Subsequently the al coho ormul a
mixedds 4dgatelnethylenea ehiorigeat reemi tearipenatuse and dhep beatedoat 35°C for

3 . A8 (s3toEh Br el SRyl M FGIbBRY 24 oS afiferpa prffrm

chlorit®e §blutioh Reré faddddi andithe PEUTBhIrAixtdeiviad stire®forf 18 minutes. After
exanple with an al kyl bromi de or an aryl fluorine

remavghpoiifecrquaails rhases die erganit phass waspyashadiwith P15 M sodium
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ryer 30885166, ] HBEARA AR e R AR L 8 (16
fluorophenydgRHoxet Batinefin Badiethyitardurdatedee @ obtainedsnd sierg reacted

ot assi um hydr.oxi de as base. Depending on the progress
fu“hgTW'tFWétFPLE alieM, further anounts of the conpound of

the formula V and base were subsequently added until

conpl ete reaction was achi eved. WO 2006/ 136305
C) 2-RAINER2AEBId0pBEyI)-2-uindli8¢/&Banol

0.48 g (13 mmol) of sodium borohydride was added to a solution of 4.9 g (13 mmol) of
tert-butyl [1-(4-fluorophenyl)-2-oxo-2-quinolin-8-ylethyl]carbamate in 75 ml of methanol
at 0-5°C. After 1 h, the reaction mixture was concentrated and diluted with ethyl
acetate and water, and the organic phase was washed with saturated ammonium
chloride and sodium bicarbonate solutions. The residue after drying of the organic
phase and concentration was dissolved in 40 ml of methylene chloride, and 9 ml 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 chloride, and 1.5 g of 2-amino-2-(4-fluorophenyl)-1- -

quinolin-8-ylethanol were obtained.

d) 1-[(1R’, 2S’)-1-(4-Fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]piperidin-2-one

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

600 mg of 1-[(1R’, 25’)-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]piperidin-2-

one were obtained as a single diastereomer.
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O=A CGA~- R7 R7 V) n ~n XVl I A solution of an

am ne al cohol of the formula or its hydrochloride

was di ssolved in nethylene éﬁlorlde and the sane
vol une of a saturated aqueous solution of sodiumb5
bi car bonate was introduced on top. 1.05 nole
e) 1-gtRi, 28" )Gy cidprapylmeihbxy-0 a4 kiuarap emy)-2 guindin-8-ytethyl]piperidin-
chloride of the formula Il was added to the
2-0N&j gorously stirred mixture, and the mixture was

26 m?t(br%el‘ilm?dl bpgﬁauaﬁﬁmrﬁietwsré‘ Sdded fdJé fsBﬁItuoﬁQ)frD @@t(ﬁsss mmol) of

he or gani Cc p ase was then separ at ed of ,
1-[(1B 0 RSO hrd4-dluordrhefront)r2Hhad boxty- Zvaglnod;maav@tblmllwmeﬁfdwﬂrme in 4 ml of

owF Gt T A Bilise 1o 287 181 58 bl ot Gufufeudielffi Bromice

were Rijar AﬁeNamrlnw@rﬁ He6 r?afgt(ﬁfso’ii‘iurh HydeidatandoZ?R mg of

tenperature for 10-30 m nutes, 3-5 nole equival ents of
cyclogreyipethwl begmideswers 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 ml 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-fluorophenyl)-2-quinolin-8-
ylethyl]piperidin-2-one.

Example 2: 1-[(1R’, 2S’)-1-(4-Fluorophenyl)-2-pyridin-3-yl-2-(4,4,4-trifluorobutoxy)-
ethyl]pyrrolidin-2-one (synthesis by general method: A1 + B1)

a) tert-Buty! [1-(4-fluorophenyl)-2-oxo-2-pyridin-3-ylethyllcarbamate

10.0 g (26.4 mmol) of tert-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 ml of methylene chloride at room temperature and then heated at 35°C
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
removal of the aqueous phase, the organic phase was washed with 0.5 M sodium
hydroxide solution and saturated sodium chloride solution. 9.7 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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wer e added, where Y may have the neani ngs descri bed
for nmethod Bl. The m xture was stirred at room
wao esvpas@dure for 1-10 hours, and further equi vVECERPR0O@H05579

t he conpound of the formula V were added where
appropriate, until alkyl ati 03 was 15 conplete.
Ceneral nethod for synthesi zi ag
1- cycl oam do- 2- al koxy-1, 2-di aryl et hanes from brono
ket ones WD 2006/ 136305 PCT/ EP2006/ 005579 28 Met hod

b) (1€}, 2R’)-2-Aming-B/(DdfeoRphenyl)yRpydinR-y&thakal NH Cl  Br

0.36 849%@%&2) gggo@mogéoggd'ri%:\/\?qs %%c&;gilto;g Fs%ﬁé%h% &i I4;1[(9.6 mmol) of
tert-Rey1{ FA4-fldPophedyd-2 dXol2-Byridif My fethyl|cérbarkhle Y 40 R of methanol
at 0-5°C. After 3 h, the reaction mixture was diluted with ethyl acetate and washed with
water. The residue after drying of the organic phase and concentration was suspended
in 60 ml of methylene chloride, and 18 ml of a saturated solution of HCI in dioxane
were added. After 2 h, the precipitated product was filtered off with suction, and 1.7 g
of (1S, 2R’)-2-amino-2-(4-fluorophenyl)-1-pyridin-3-ylethanol were obtained as
hydrochloride.

¢) 1-[(1R’, 2S’)-1-(4-Fluorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrrolidin-2-one

0.87 g (6.1 mmol) of 5-chlorobutyl chloride was slowly added dropwise to a solution of
1.7 g (6.1 mmol) of (1S’, 2R’)-2-amino-2-(4-fluorophenyl)-1-pyridin-3-ylethanol
hydrochloride and 1.6 g (15.4 mmol) of triethylamine in 40 ml of DMF. After stirring for
30 min, 3.1 g (77 mmol) of sodium hydroxide pellets were added at 0°C, 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 washing the organic phase with
saturated ammonium chloride and saline solution, 1.57 g of 1-[(1R’, 2S’)-1-(4-

fluorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrrolidin-2-one were obtained.

d) 1-[(1R’, 2S’)-1-(4-Fluorophenyl)-2-pyridin-3-yl-2-(4,4,4-trifluorobutoxy)ethyl]-
pyrrolidin-2-one

0.26 g (6.6 mmol) of 60 percent sodium hydride and 1.26 g (6.6 mmol) of 4,4 4-
trifluorobutyl bromide were added to a solution of 1.98 g (6.6 mmol) of 1-[(1R’, 25’)-1-
(4-fluorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrrolidin-2-one in 60 ml 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-trifluorobutyl 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-yl-2-(4,4,4-trifluorobutoxy)ethyl]pyrrolidin-2-

one were obtained.
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conpl ete. WO 2006/ 136305 PCT/ EP2006/ 005579 29 The
5.0 gdBammel of Srpdinatinecasbaldebyde were inddede ivesolutionohd@sg

(83 ) oFrt S AR ] s AR5} Sl opepgsutnat
112 rar efgdetonitriky uptier BrgoraMIbYe toolNgORed65C d8.90g (Bxethnmal) of

the literature and known to the skilled worker. 5 The
chlorgisimethyisiignewere ardgd sirprwise; Ard the Mixigee was left te glir at room
C Of : ' t I :
B b A BP9 1 oS Brdbptated procuc was
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dryi :
yI(toIué%é—ﬂgssuIfonyl)methyl]carbamate were obtained.

b) tert-Butyl [2-(4-fluorophenyl)-2-oxo-1-quinolin-8-ylethyllcarbamate

5.5 g (13 mmol) of tert-butyl [quinolin-8-yl(toluene-4-sulfonyl)methylJcarbamate,

336 mg (1.3 mmol) of 3-ethyl-5-(2-hydroxyethyl)-4-methylthiazolium bromide, 27 ml
(200 mmol) of triethylamine and 3.9 g (13 mmol) of 4-fluorobenzaldehyde were mixed
in 115 ml of methylene chloride at room temperature and then heated at 35°C for 3 h.
After reaction of the aldehyde was complete, 50 ml of saturated ammonium chioride
solution were added, and the reaction mixture 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 chloride solution. Drying of the organic phase over
magnesium sulfate and concentration resulted in a semisolid residue which was stirred
with 50 ml of diethyl ether. Filtration of the solid residue by suction resulted in 3.2 g of

tert-butyl [2-(4-fluorophenyl)-2-oxo-1-quinolin-8-ylethyl]carbamate.

c) (18, 2R’)-2-Amino-1-(4-fluorophenyl)-2-quinolin-8-ylethanol
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10 Exanpl es of the use of the general synthetic
met hods Exanple 1. 1-[(1 R,
WQB0pAR3Cy cl opr opyl et hoxy-I - (4-f1 uor ophenyl ) - PET{BPI006/005579
n- 8-yl ethyl]- piperidin-2-one (synthesis by general
method: Al + 131) FF I N Np CNp 15 a) tert-Butyl
[ (4-fl uorophenyl) (toluene-4- 34 fonyl ) net hyl ] car bamat e
15.0 g (121 mmol) of 4-fluorobenzal dehyde were added
to a solution of 21.3 g (184 nmol ) of tert-butyl
0.30 g &7 [Qarmmericd) aﬁmb&@n%cgoh;t@ﬂdemmls)adﬂedstocﬁ soiution of 3.0 g (7.9 mmol) of

et b R e 2rg e nke SRSl TR 4 145h1 of methanl
at 0-5. ‘foétrrz Wﬁh@%ébﬂ.aﬂﬁ]mr@mgdﬁdté&wnw'eﬂwu aeBthté RAd water, and

mxture was left to stir at room 20 tenperature
the ocganm pgase wastveas bietbwith @atwfatema)nmomtﬁmmgnde aha sodium

t ed oduct, wa fi ter of f wi.th, sucti .
bicar W&atg 1ans. \%gdgslgye T 3% § ofganic BU?W a[@ foncentratlon
was Jlé%ﬂ/é’@hﬁﬁ(ﬁ |n)l(df¢hé'l¢ﬂ9ﬁm@ SHIbF @é‘yér)dTﬂ i IoF eafRbBE St/ 8@ were

obt ai ned. b) tert-Butyl

addefi 1A{tar 2 lhu eowatanwas added and dbe povdust svas extraated iite Ahw aqueos
phas%,ﬁ%fpor t 06@%{%@%3{%Pgr<£3 888,? /nQa%%sglﬁalir?’eo tHe %r&déé was extracted

with rfg%é’fﬁéﬂ@élﬂbh@é% }éémi inen8 -glofsUls!, @Rr)-Rrarhmo-1 gasflerspreanyl)-2-
of

quinodingg- ;i?ﬂth@wz hydroxyet hyl ) - 4- net hyl t hi azol i um br oni de,
10.5 mM (76 mmol ) of triethylam ne and 0.72 g (4.55
mmol ) of 8- qui nol i necar bal dehyde were mxed in 44 m

d) (1RT, 28t OHeoe- Nk[Qc(mfﬂmraphemdmZtmdmyanmumcﬂnmeB-tylﬂhyl]butyramide

heated at 35C for 5 3 Af ter on of
0.85 g|(@&mpal %%efﬁ%w' chigride was %ﬁ%d*&%aoka«ilﬁﬁmf Jr8 9 (4.6 mmol)
h t
of (1§ bRS)téﬁr%rnng) Yt 4%8\‘% ﬁﬁﬁggédwlﬁamw B:}gentgggﬁiér?d‘Z%P‘éf‘%ﬁSthylamme
in 4anllxa‘d1MF|cﬂ1d)§€ Aﬂlee the gixtuce phd beendsft wasterd ovwarhight 8 was

subjecfchfd saeiniping daend the Factiph FrSii oy hifed by
chrorhhtéRf SpHEWIth h‘e%t%et%yﬂébé@ié B@%OMbeZEhYﬂS lterdsm@ire, 2S’)-4-chloro-

wer & obt’ai ned and weré reacted
N-[2-(4-fluorophenyl)-2-hydroxy-1-quinolin-8-ylethyl]butyramide were obtained.

e) 1-[(1R’, 2S")-2-Cyclopropylmethoxy-2-(4-fluorophenyl)-1-quinolin-8-ylethyl]pyrrolidin-
2-one

A solution of 1.8 g of 4-chloro-N-[(1R’, 2S5’)-2-(4-fluorophenyl)-2-hydroxy-1-quinolin-8-
ylethyl]lbutyramide, 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
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-fluorophenyl)-1-quinolin-8-ylethyl]pyrrolidin-2-one.

Example 4: 4-[(1R’, 28’)-1-(3,4-Difluorophenyl)-2-(4-fluorophenyl)-2-(2-oxopyrrolidin-1-
yl)ethoxy]benzonitrile (synthesis by general method: A1 + B1)
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10 further without purification. c)

2- Am no- 2- (4-fl uorophenyl ) - 1- qui nol i n- 8-yl et hanol 0. 48
wW@2{0833630Hl ) of sodi um borohydri de was added tBCHEP2006/005579

solution of 4.9 g (13 mmol) of tert-butyl

[ 1- (4-fl uorophenyl) - 2- oxo 2 glnoIin-8-erthyI]carbana

te in 75 m of nethanol 0-5C. After 1 h, the

reacti on m xture was concentrated and diluted with

ethyl acetate and water, and the organi c phase was

washed with saturated apggbni um chloridgNand sodi um

bi car bonat e sol uti ons. he resi due aft drying of the

organi ¢ phase and copeegtrati on was digsol ved in 40

m of nethylene chl or and 9 m of i fl uoroacetic

acid were added % ' h, i nat er added and

t he product was ' gueous phase.

The aqueous phd ; t.Re product was
extracted with nethyl ne chl oride, ar d 1.5 g of

2-amno-2-(4-fluy Eny
wer e obt ai ned. [(1
2S')-1-(4- Fluorope 1) ydr oxy=

] pi peridin-2-one 25 439(27mml(§ of
5-chl oroval eryl chl or| de was sl owy added dropw se to
a solution of 0.75 (2.7 mmol) of

a) ter2-Bartylr{3-(3:A4- dlﬂﬂbmp’rwiyéﬂy(l)-ﬂmompmyl)ﬁ-exqetbyl]ﬂa’rbanm

30.0 78 oo il (BhiophehulAbiigas AgiscypReshificampamate,
5.9 gf(ngrrﬁpﬂog%f@é{r@t 5- (@ﬁ’&ﬁir@%ﬁp% ﬂ@thyamdazblnenﬂbrbwaé 164 ml

was stirred room ure The m xture
(1.2 mab oé(tmtbmlanmae andel 1.2@ '@an')a@lfoB ﬂrcbﬂmr@bepzaldebndewere

mico B T B RSB o s 557

for 6 l: [‘\(‘téR'reactlon of the aldehyde was complete, saturated ammonium chIorlde
)-1-(4-1fl uorophenyl - hydr oxy- 2- qU|noI|n 8-yleth

solutpﬁ,w agdﬂd andthe r@@pgor@ml u,ﬁ@ngtﬁreg feg1e minutes. A er removal
of théi@ﬁé&gaﬂge, QoG bRE3E W AAEEP AN Y B M Lodittn BYdroxide

solutidg' ancizsémczitep isodidnmehloide-soljtibrf touesaltie 2910 g 2f Gert-batyil [2-(3,4-

diflucggRh iy T R e oo Byt BTGNS feqgiedgurther
withoWFBLiifition.

b) tert-Butyl [(1R’, 25°)-2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-
hydroxyethyl]carbamate

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-oxoethyljcarbamate
in 450 ml of methanol at 5°C. After 1 h, the precipitate which had separated out was
filtered off with suction to result in 23.3 g of tert-butyl [(1R’, 2S’)-2-(3,4-difluorophenyl)-
1-(4-fluorophenyl)-2-hydroxyethyllcarbamate.

c) (1S, 2R’)-2-Amino-1-(3,4-diflucrophenyl)-2-(4-fluorophenyl)ethanol
20 ml of a saturated solution of HCI in dioxane were added to a solution of 23.3 g of
tert-butyl [(1R’, 25')-2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-hydroxyethyllcarbamate

in 400 ml of methylene chloride, and the mixture was left to stir at room temperature for
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-[(1 R, 2S)-I
-(4-fluorophenyl)-2-hydroxy-2-qui nolin-8-yl et hyl] pi per
WO giosAX3ehe in 4 mM of 5 DVF at -10C. After SPCT/EPI9g6/005579

for 1 h, 222 ng (1.6 mmol) of cycl opropyl net hyl
brom de were added. After stirring overnight, 26 ng of
sodi um hydri de and 222 ng of 36cycl opr opyl net hyl
brom de were added on each of two further occasions
until the starting nmaterial had conpletely reacted.

3 h. After a;cmti'ngute 08€Ct av. Osgmxf#r& hyidn'ochldride\afc(mS’,\m)—Ztammo-u-@A-

ter,an 0 acetate, and the
d""“%f’@é‘ﬁ"@ B%ﬁsfﬁja%%%hqw W?'Rttgét urat ed sodi um
bi car bonate sol ution. Drying and concentrati on in
vacuo resulted in 0.23 g of 1-[(1
d) 1-E8R), Zﬁk?ddethWrmembﬂ 14(flmof0plt§mybl=ﬂehyﬂr)axzetjml]py)nrohdm -2-
onen8 erthyI]plperldln -one. Exanple 2: -[(1 R,
2S') -

09g (©4+ Hm@ly ePhiRiYlamindhd . 5\1 §-(3l6 r%rﬁcﬂ)héf 4chldr6bu1qmwonde were

gta/ 15 ethll]grrolldln -one va esi s by general
addeggirapwisedo a-salgtipn pf .1 g((36 mmal) o @S’ R2R)-2taminee 3 @-

dlfluctcpgazgn)flfi—é%%% or&ﬁﬂ%&y@e}) noj hydrechloride {548 fy of TR, LC- After
1h, 198@(45 mn(cﬂﬁoﬂsdﬁmh)hyﬁrokldéta@w/ Il of DMF were added, and stirring

4-1| uoro henyl (tol.uene-4-sul fonyl) net hyl ] car bamat e,
was gyglrw@ or E %fmxture was added to ice-water, and the organic phase

| k]
X v
and conziehtrafio regutiedi in€r 89 haofal-[eR) &S’ We+(8,4vdifladrophedy()- 1+ 4-

ene ch]oride a oom tenperature and then
ﬂuormbb%ky@%ye ]pﬁ"ﬂ“é'ﬁa‘zt "8P€reaction of the al dehyde
was conplete, 100 mM of saturated ammoni um chloride
solution were added, and the reaction m xture was
e) 4-K 1R, 2&0)-1-¢38,41Difliorephenyl)A2-{4fluorophenyl)-2-(2-oxopyrrolidin-1-

yl)ethoxy]benzonitrile

0.13 g (2.9 mmol) of sodium hydride was added to a solution of 0.89 g (2.6 mmol) of 1-
[(1R’, 2S’)-2-(3,4-difluorophenyl)-1-(4-fluorophenyl)-2-hydroxyethyl]pyrrolidin-2-one in
40 ml of DMF 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’, 25’)-1-(3,4-difluorophenyl)-2-(4-
fluorophenyl)-2-(2-oxopyrrolidin-1-yl)ethoxy]benzonitrile.

Example 5: 1-[(1R’, 2S’)-2-Cyclopropylmethoxy-2-phenyl-1-pyridin-2-ylethyl]pyrrolidin-
2-one (synthesis by general method: A3 + B1)

a) 1-Phenyl-2-pyridin-2-ylethane-1,2-dione 2-oxime
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removal of the aqueous phase, the organi c phase was
washed with 0.5 M sodi um 25 hydroxi de sol uti on and
W@ 20061131331 sodi um chl oride solution. 9.7 g of PCI/EP2006/005579

tert-butyl [1-(4- fluoro
phenyl) - 2- oxo- 2- pyri di n- 3-yl E%hyl ] carbamat e were
obt ai ned and were reacted ther w t hout
purification. WD 2006/ 136305 PCT/ EP2006/ 005579 32 b)
(1S,

A solRRon -0 8ArD g§127 Mnbl)mﬁlsophmmylitbite]jnp/yatbd wasZaddest dlmpwjise toa

solut&ﬁgft&é%@)% gwgoé o?f o 1 )-gﬁr in Ilgﬁ'@un&a)fsa iR %%8 of water/conc
hydr&éﬁl&ﬁc B&HC(BOB@'?MJ)% t%h@ﬁ%?aﬁrr@)’)\ﬁé’f' i‘h3tﬁé %Ihﬁérl Qé%t}?ém?allzed with

of' met hanol
sodluma:arbmtm kine peoduent cwstalheeid wut hvemigﬁt ttamuit |e 2nd g of 1-

hed wi £h Th dye after d f th
phery 3 ORI ERG L2 kel VB vas Suspended i n 60

m of nmethylene chloride, and 18 ml of a saturated

solution of HO in dioxane were added. After 2 h, the
b) 2-Amine-Jiphenyd-2op\ridie2-yiathamol t ered of f with sucti on,

25333 e 2huida bl S 2R ZobAnd P BRREREE 00 mi o

ethari(Q and, &ftef adfRtion of 1.0 g of platinum oxide, hydro enated under atmospheric
)-1(4 FI uor ophenyl) - 2- h}f/drox- - i n-3-ylethyl]

PFGSW?rUcﬂt'i' e Aurtheyydrogen wasdakerypi § 'ltsa eﬂ@l @PBE@WW“OT‘ of the
solutﬁmﬁ%h?%c_i E@m: §%?_%ﬁj@%@1 PheRWL S By fifin2 S RtHEAA asFhixture of 2

diastéf€éomérsam no- 2- (4-f |1 uor ophenyl ) - 1- pyri di n- 3-yl et hanol
hydrochloride and 1.6 g (15.4 mmol) of triethyl am ne
in 40 m of DWF. After stirring for 15 30 mn, 3.1 ¢

c) s%w(?:}n%g{nlkgi h%ﬂpd L -'Bﬁ@hw“l anﬁlt r \rARAR9-cHe

was " st i o t enper at ure
35mi ()2523n1mol)|'b‘étr|etbgtlamme/\asd gaud Enii(1011 0MGIp ofid- cdiflorobutyryl chloride

werl SRS B Al L U L) B i
phengg?Q{y'il_@?f-%tﬁéhblﬂﬁ 5t0hibf DMIF &t 53°@ Aterlt h(@t r6om temperature,
48.4 glaf sodjsire ydyoxidewgre rgded pgrd therbtyreswag stigdradirpdim

temperatﬁpeefovﬁr K 'ﬂ?et iaéark?i%h r%f())dure 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/ethanol 20:1
resulted in isolation of 3.0 g each of the syn- and anti-diastereomer of 1-(2-hydroxy-2-
phenyl-1-pyridin-2-ylethyl)pyrrolidin-2-one in pure form. The relative stereochemistry

was assigned by X-ray spectroscopy.

d) 1-[(1R’, 2S’)-2-Cyclopropylmethoxy-2-phenyl-1-pyridin-2-ylethyl]pyrrolidin-2-one
A solution of 150 mg (0.53 mmol) of 1-[(1R’, 2S’)-2-hydroxy-2-phenyl-1-pyridin-2-
ylethyl]pyrrolidin-2-one, 86 mg (0.64 mmol) of cyclopropyl bromide and 0.69 mg of
KOH in 2 ml of DMSO were stirred at room temperature for 4 h. Aqueous working up
and purification by preparative HPLC resulted in 30 mg of 1-[(1R’, 2S’)-2-
cyclopropylmethoxy-2-phenyl-1-pyridin-2-ylethyl]pyrrolidin-2-one.
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d 1-[(1 R,
2S )-1-(4-Fluorophenyl)-2-pyridin-3-yl-2-(4,4,4-triflu
W@e@bnsssy) et hyl ] - pyrrolidin-2-one 0.26 g (6. BCTHEPRL0P6/005579
of 60 percent sodium hydride and 1.26 g (6.6 mml) of
4,4,4- trifluorobutyl brom de were added to a sol ution
of 1.98 g (6.6 mml) of 1-[(dR, 25)-1- 25
(4-fl uorophenyl)-2-hydroxy-2-pyridin-3-ylethyl]pyrroli
din-2-one in 60 mM of DWVF at 0OC. The mixture was |eft
Exampjeﬁ aﬁa’ aS’) b{izn(4-Ctperophenyl) fephénydypropduyethyl]pyiralidin-2-one
o,0f the el b anmount of sodi um hydri de and
(synt e'ﬁbLVQ‘?'?quU@PH%if{]g brom de was agai n added each
day. The residue aftgH aqueous wor ki ng upcwas purified
by chromat ography, afd® the resulting produét was
recrystallized fro thyl acetate and heptane. 710 ny
of 1 30 [(1 R,
2S5 )-1-(4-fl uorophgnyl)
o robutoxy)ethyl ] pyrrol
2006/ 136305 PCRLEP N
2S5 )-2-Cycl o

n-8-yleth roI on% m i @ner al
met hod: + B2) F[FIFII~ WNAT OONNN N 00
a) tert-Butyl
[qU|noI|n8yI t ol uene- 4- sul f onyl ) net h crb mate 5
a) A \yger%S(%Qeama Hg wes passer |tWé>é‘SPt?a§%i'éﬁ9%! of a0 ang, {hgamol) of 2-
bromga} g%ﬁﬁtogtl o y@f%— &epﬁ@%ﬁqsﬁﬂn%éog% gd'afrﬁjrﬁés t:):mdya vigorous stream of
air w@s bﬁké@ﬁﬁﬁébéh r&tm mhutéé.ZTmn of2 ﬁﬁ@f ﬁrétwlbhﬁwé@ﬂ@'t) 17 ml of
gon. Wiile cooling to 0-10C, 6.9 g (64 mol)

chlor@hmtarsdtchlormhyerg & \ﬁé\dethadde@rarvmﬁtyéed ahtpqnh éemperature for

one YELFEAHRRsh S bl PISBATRR Bp a1 12 vin 20

hydrdohéstidadial e DN weds sWippad offiihvacad, and thd é@uécm& fe@idue was
and dried in vacuo at 50C 11. 4@3 of tert-but
2

extrapigdi twige with-etyyl acstatentba csganie fﬁmﬁ/w?éfa@%watwter until
neutr4Fafid BHEQWfﬁdMgSO4. The residue after evaporation of the solvent in vacuo

pyri di n-3-yl - (4

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

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

b) The product from stage a) was dissolved in 4 ml of methanol, and 100 mg of NaBHg4

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’, 25’)-4-chloro-N-[2-(4-

chlorophenyl)-2-hydroxy-1-phenylethyi]lbutyramide in pure form.

c) 1 g of (1R’, 25")-4-chloro-N-[2-(4-chlorophenyl)-2-hydroxy-1-phenylethyl]butyramide
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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b) tert-Butyl
[ 2-(4-fl uorophenyl)-2-o0xo0-1-qui nolin-8-ylethyl]carbam
WO 2006/156305 (13 nmol ) of tert-butyl PCT/EP2006/005579

[ qui nolin-8-yl (tol uene-4-sul fonyl) et hyl]carbamate, 15

336 mg (1.3 nmol) of

3-et hyl - 5- (2- hydr oxyet hyl ) - 43%et hyl t hi azol i um br om de,

27 m (200 mol ) of triethylamne and 3.9 g (13 nmol)

of 4-fluorobenzal dehyde were mxed in 115 m of
chromatdgyaﬁmeon KEIOog bﬁsiliaa gebdieptenplettatl acetade d@: 1 bleed éétOohg of the

35C actl o t he al deh

final BB, 38 2L Bnomltsny 2 BN URE eRpR Y 1By roldin-2-one.

sol ution were added, and the react| on m xture was

stirred for 10 nminutes. After removal 20 of the
Exanadeéom@tsmﬁﬁs%m 2 Hipbegylrd-oropayethwlisothisaeliding+1h1-olicxide

odi ym hydr o tion and saturated sodi um
(syntﬁﬂq;lgﬁy r’s%?ﬁ??ﬁ]?ds%il ng of the organi c phase over

magnesi um sul fate and concentration resulted in a

sem solid residue which was stirred wth 50 m of

di ethyl ether. Filtrati of the solid residue by

suction resulted in 3. 208\&1‘ tert-butyl

[ 2-(4-fl uorophenyl)-2-o0x0-%- qui nol i n- 8-yl et hyl ] car bama

te. 25 ¢) (1S, o

2R )-2- Am no-1-(4-fl uorhe | ) ;M- qui nol i n- 8-yl et hanol

WD 2006/ 136305 PCT/ EPZP06) $4.0.30 g (7.9 mol)

of sodi um bor ohydri de Was Jadded tgy & solution of 3.0 g

(7.9 mmol) of tert-but

[ 2-(4-fluorophenyl)-2-o0xo0-1-Q ol i n- 8-yl et hyl ] car bama

tein 13 mM of nethanol at 0-5C. After 2 h, the

reaction mxture was diluted with ethyl acetate and

wat er, and the organic phase vvas washed wi th

I u

o) 23R SAORITIIRLISS ) by 1h SpAeH e i i Bived n 2 i
of D\MRaamd 464 (it ohtrithylamire (1. 48 snmibh swidvEsl ph(1303 mmaol) of

nmet hyl ene loride, and 11 of.trifl.uoroacetic ac
3-ohiQfirsdpSikaulfonir riiS Were 2edkar Al stimBi alaoddeivgrature for

one HYROiHe! red@Bo® Hiiktard sl piRed hﬁo@%{épénd mitaret with ts%tlon 310 mg
the' aqueous phase had been made al kali ne, the pro uct

(88°/qwa>§thescacbmtermemam-nmm HABo2R¥-hydrowsdl2- i n
dlphewfqﬂylfmoéaQ? tﬂﬁ#ﬂa%n &e' were]bbtélﬁegl uor ophenyl)-2 10

b) 300 mg of [(1S,2R)-2-hydroxy-1,2-diphenylethyllamide were suspended in 8 ml 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,2S)-2-(1,1-
dioxoisothiazolidin-2-yl)-1,2-diphenylethanol), which was filtered off with suction

(70 mg, 0.221 mmol).

c) The product obtained from stage b) (70 mg, 0.221 mmol) was dissolved in 1 ml of
DMSO, and 110 mg of powdered NaOH and then 169 mg (0.995 mmol) of n-propyl
iodide were added. The reaction mixture 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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d (1R,
2S5 )-4-Chl oro-N-[2-(4-fluorophenyl)-2-hydroxy-1-qui nol
WO p00gAgd3es hyl | butyramde. 0.85 g (6 nmmol) of PCT/EP2006/005579

4-chl orobutyryl chloride was added to a sol ution of
1.8 g (4.6 mol) of (15,
2R )-2-am no-1-(4-fl uorophenﬁ}p) 2- qui nol i n- 8-yl et hanol
and 2 m of triethylamne 15 in 40 mM of DW at OC
After the m xture had been left to stand overnight it

with swdiosu bjftecde;dng,ctheqnatmuial was lstimgdigevesal diniésewitbachéptane.

14.5 R pbils SRR R ek oVLa-mapon sy Hathiazgliing 1.4 ipxide were
obtaiﬁﬁj) - 4-chl or o-

2- (4-fluorophenyl)-2-hydroxy-1-qui nolin-8-ylethyl]b
utyram de were obtained. 20 e) 1-[ (1R,

crar g L B R RIS A SRS DR 4h s by

genef‘alcrﬁét‘hb@ -A FEH2)R |
)-2-(4- fluorophenyl) 2- hydr oxy- 1- qui nol i n- 8-

yI et hyl ] but yram de, 560 of potassi um hydroxi de and
1.0 g of cyclopropylnmethyl bromde in 15 nl of DWVSO
was stirred at room tenpegat u@erni ght. The crude
25 product obtained after dgueNds {sorki ng up was
purified by chromatograp pn{silita gel wth

exgult in 0.45 g of

hept ane/ et hyl acetate 50
1-[(1 R, 25)-2-
cycl opr opyl net hoxy-2- (4 4or ophenyl )-1-qui nolin-8-yle
t hyl ] pyrrolidin-2-one. anple 4. 4-[(1 R,

a) 2. @:ﬁg)of o(gss“l'urﬁ‘téhlﬂ%{t?gﬂﬁ'&h h%o@%&rb@fmﬂ 30 %MT@F and
|d|n- oxy] benzonitr (synthesis b

coolegbcnaraicerbfatho@ mlmure OBB)91\&1; 20 61meb b alpha- methylbenzyl

|soth@c¥ér[15a5tzoord£ qgg mmo 'c} benzaldehdeergs aNdeld cj\rorg\'wge':to the

stlrreh?soﬁlﬁ.ofh @krérltheb@grww 20 Aifdtek! AREPRBGIAYH bof PndretRfchyd, lthe ice

car bamat e
bath was removed and the mixture was stirred for one hour. The mixture was added to

ice-water, acidified with 2N HCI and extracted 3 times with diethyl ether. The residue
was prepurified by chromatography on silica gel. 1.1 g of each of the crude
diastereoisomeric oxazolidinethiones were obtained. The isomer which migrated faster
was isolated in pure form, 0.78 g, by trituration with diisopropyl! ether. Only this isomer
was subjected to the subsequent reactions.

S

A

Q NH

OO

b) 0.74 g (2.75 mmol) of the oxazolidinethione obtained in stage a) was treated in
15 ml of methanol with 2N sodium hydroxide solution (7.5 ml) and 2.5 ml of 35%
strength H2O2. 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 ml H20) in 37 ml of

methanol and boiled under reflux for 10 hours. The solvent was then evaporated off,
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30.0 g (79 mol ) of tert-butyl
[ (4-fl uorophenyl) (tol uene-4-sul fonyl)nethyl]carbamat e,
W®G2®6036¢¢03 23 Mol ) of PCT/EP2006/005579
3- et hyl -5-(2-hydroxyet hyl ) -4-net hyl t hi azol i um brom de,
164 mM (1.2 nol) of triethylamne and 11.2 g (79
mmol ) of 3, 4-difl uorobenzal déﬁyde were mxed in 700
m of methylene chloride at roomtenperature and then
heated at 35C for 6 h. After reaction of the al dehyde
the residue ovgs dituied swthuwates danrchtheniasuitingl precigétates (l-amiimo 1,2-diphenyl-

propHfblod? O rPnvar Bele ot WBreUeliMaquoous phase, the

organi ¢ phase was washed with 0.5 M sodi um hydr oxi de
solution and saturated sodiumchloride solution to
c) 330gvgI(f.452 mmad) of bamisetl, Bwlighenylpropan-2-ol were acylated in 3.5 ml of

i fl.u pheny )z - (A-f 1 ugrophen - 2-.0x0et.hvl ] car bam
OMF 2 RS (525 el i 4 MORREAY ShBie BTk YPSRIGRE (154 mo
1.5255{11’ﬂbl%ﬁr¢tﬁe Batiatiwdy( tb iBsult in 430 mg f(89%) of the corres;onding

2S')-2-(3,4-difluorophenyl)-1-(4-fl uorophenyl)-2-
chloreputysampedeny| ] carbam ate 3.0 g (79 nmmol ) of sodi um

bor ohydri de were added in portions a sol ution of

29.0 g (79 mmol) of tert-butyl [2°(3, 4-d

i fl uorophenyl)-1-(4-fluorophenyl )-2-oxoet hyl ] car bamat e

in 450 m of nethanol at 5C. @fter 1 h, the

preci pitate which had sep@Hktje ut was 20 filtered

off with suction to resultlif 23.@ g of tert-butyl [(1

R, 2S)-2-(3,4-difluoropleny

1- (4-f1 uorophenyl) - 2- hy OXY € ] carbamate. c) (1S,
2R ) - 2- Ami no- 1- ( 3, 4-di o )-2-(4-fluorophenyl)
ethanol 20 ml of a saturated solution of HCl in

d) 4 er?léa(g%ﬁ%ﬁ@ﬁ&tﬁe&%@o@gwéﬁﬁcﬂe ggta%'?éas ingstgée %?were dissolved in

4 ml of DMBOpPAetVIOD-rg (Of pblwderep NeIDH wete ldded. Stirring for one hour was
rox%et hyl ] carbamate in 400 m of nethylene chloride

follovedy by MeoTKINgrUR 1 theisual wayoasd the tixtuep was asdiedtan giica gel
uin e ILACOR AP TELERRD 0% ST1Rcl3Bed el fwas obtaince

(350 2My,)942%pm no-1-(3,4- d
i fl uorophenyl)-2-(4-fluorophenyl)ethanol precipitate.
d 1-[(1 R,
2S5 )-2-(3,4-Di fl uorophenyl )C_)I}I_ISJA'_H uor ophenyl ) - 2- hydr o

xyet hyl ] pyrrolid in-2- 0

e) 210 mg of the ring-closed product (0.711 mmol) obtained in stage d) were dissolved
in 2.5 ml of DMSO and stirred with 227 mg of powdered NaOH and 239 mg

(1.774 mmol) of bromomethylcyclopropane at room temperature for 4 hours. The usual

working up was followed by chromatography on silica gel. Using ethyl acetate/n-
heptane, the 1-(2-cyclopropylmethoxy-1,2-diphenylpropyl)pyrrolidin-2-one was
obtained in pure form (18 mg, 9%).

Example 9: 4-[(1S’,2R’)-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)- 1-quinolin-8-
ylethoxy]benzonitrile (synthesis by general method: A1 + B1)
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15

50ne 0.9 g (9.1 mol) of triethylamne and 0.51 g

(3.6 mmol ) of 4-chlorobutyryl chloride were added
waele@paseses to a solution of 1.1 g (3.6 mol) of PCI/BP2006/005579

2R ) -2-am no-1- (3, 4-

di f 1 uor ophenyl ) - 2- (4-fl uorophenyl ) et hano

hydrochloride in 45 m of THE2at 0C. After 1 h, 1.8 g

(45 mmol ) of sodi um hydroxi de and 10 nl of DWMF were

added, and stirring 10 was continued for 1 hour. The

m xture was added to kce-water, and theg organi c phase

was washed wi th ammonjum chl ori de sol utli on and sodi um

chloride solution. [ aty on resul ted

in 0.89 g of 1-

2S5 )-2-(3,4-dif

f1 uorophenyl) 15 e)
4-1 (1R,

2S5 )-1-(3,4-D )-2-(2-0x
opyrrolidin-1- vy g 0.@3 g (2.9

mmol ) of sodi um i de was added . sol ution of
0.89 g (2.6 anl of 1- [(1 R,.,297)72-(3,4-d
i f1 uor ophenyl ?1-(4-fluorophenﬂv - 2- hydr oxyet hyl ] pyrro
lidin-2-one in 40 m of DVMF at OC. After 5 m nutes,
0.32 g (2.6 mol ) of 4-fluorobenzonitrile was 20
and Bxislagle tOid4-[(HR’, 2RIt 24(4-Fiwsrophenylpa-Rosxopyirolidin-1-yl)-1-quinolin-8-
Purjfication of the crude produ$$ by . chr.omat ogr aphy
ylethpxyhepzgenitrile @s_;g‘gh%s%pylgqnﬁah:m?t od: A1 + B1)
2S')-1-(3, 4-difluorophenyl)-2-(4- F
fl uorophenyl)-2-(2-oxppyrrolidin-1-yl)ethoxy]benzonitr
ile. Exanple 5: 1-[
2S')-2-Cycl opropyl
]pyrrolidin 25
+ 131) o .O a
1- Phenyl - 2- pyf
2006/ 136305 F

a) tert-Butyl 4[1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyllcarbamate

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-fluorophenyl)-2-oxo-2-quinolin-8-ylethyllcarbamate
in 45 ml of methanol at 0-5°C. The reaction mixture 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 followed
by drying on magnesium sulfate. Concentration resulted in 2.78 g of tert-butyl [1-(4-
fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyllcarbamate (diastereoisomer mixture:

80/20) as pale yellow powder (yield: 88%).

b) 2-Amino-2-(4-fluorophenyl)-1-quinolin-8-ylethanolhydrochloride
2.78 g (7.27 mmol) of tert-butyl [1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-

ylethyl]lcarbamate were dissolved in 75 ml of methylene chloride and cooled to 0°C.
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A solution of 8.75 g (127 mml) of sodiumnitrite in
wat er was added dropwi se to a solution of 25 g (127
Worewb)363H5 1- phenyl - 2- pyri di n- 2-yl et hanone i n 2BOI/EP2006/005579
wat er/ conc. hydrochloric acid (8:1) at room
tenperature. After 2 h, the solution was neutralized
Wi th sodium carbonate. The %?’oduct crystallized out
overnight to result in 25.3 g of 1 5
phenyl - 2- pyri di n- 2-yl et hane- 1, 2- di one 2-oxinme. b)
18 mboffam HIG Sopitieny(H N2 ipdiaxdne-vengl addest) ahd2be 3nigturé was stirred at

07 1 BT e Y R S S i grton

mixtute Wad &ndahfbtddim It anBXHE PESAEE AhsUREREd with diisopropyl ether.
atnospheric 10 pressure until no further hydrogen was

Filtratiek wasfpllowed by avashingmithadiisoprapyhether asd peértanelamdi diying in
ted jn 21, f . .
vacu, 2, 5 acS2 Brfiigr-§-fleronhamy)-rauinglinsB-viethangh wee ghtained as
hydrddhfsiidRy @vastéeoisomeay mixtard 88Ms5)-as a Ipgle yellow very hy(?rosczopic
n_

1- ié hydr oxy- 2- phenyl - 1- pyri di n- 2-yl et hyl ) pyrrol idi n-2
powdes felds qgantitatiye)s T herssibstaiice whs used avitheut Auther puifigation for the
next %tﬁg mol ) of 4-chlorobutyryl chloride were
u€cessively added dropwi se to a solution of 21.6 g
(101 mol) of 2-am no-1- phenyl -2-pyridin-2-yl et hanol

c) 1-[Zg4iﬂu6i§p%%ng)@-ﬁ%dr@Q@Z-ﬁ'ghéﬁn—'B-ﬁeg\tggW@Bﬁdiﬁfﬂoéﬁét ure,

: sodi um hydr Oxi wer e ad and the m xture

0.613vad (@3 Bmel)af 4-clpretutyet ahloride (89 %) was stawly added drppwise to a

solu L 1B AMOED) a0k 1 loghR B BBy blhano

hydrobhsdirié and h.98ine(14anenmetli dftriethiyatinenat 6 rapbfuDMENcooled to -8°C.
Chromat ogr aphy on silica gel wth ethyl ) )

After gtigtng: /=t teard® CAor 1 h. 229 0t(66-3 mmalhPhsediumipydsoydg pellets and

156 rﬁ@?@.@%&aﬁé@y&fﬁta?ggwﬁ%ideCUvéﬁaI S58 8 nAhe mixture was stirred at
roompeepgratiirefori Iih Nt i2e yietuny Wasywoured dnto-a2 ameeous sodiem dihydrogen
phos&%tgysolgg%{ &b@bggnsr%gtriqﬁf t(i/glg%n @ttt‘ngﬂi,so\g?gpy %?r'l ”v?éjs Po%lowed by

. 'Y 2 -y [l Ll Ne2 - t -
i 513 AHBLRES SRS A oo AR

by chterpatdgrapsjth petsodeunybehzpredathlyl dcetate 80:502then 30:70 to 0:100.
845 rﬁ'g, o Eﬁ'g %;%Jog{:é&érﬁ@ﬁg%&%bq%gzﬁirfﬁrn(?é‘-y@%'/ﬁpy%ndin-2-one
(diastereoisomer A) (yield: 51%) and 127 mg of 1-[1-(4-fluorophenyl)-2-hydroxy-2-

quinolin-8-ylethyl]pyrrolidin-2-one (diastereomer B) (yield: 8%) were obtained.

Diastereomer A: 1-[(1S’,2R’)-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethyl]pyrrolidin-2-one
Melting point: 156°C

Diastereomer B: 1-[(1R’,2R’)-1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-
ylethyl]pyrrolidin-2-one
Melting point: pale yellow oil

e) 4-[(1S’,2R’)-2-(4-Fluorophenyl)-2-(2-oxopyrrolidin-1-yl)-1-quinolin-8-

ylethoxy]benzonitrile (Example 9)
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KOHin 2 mM of DMSO were stirred at roomtenperature
for 4 h. Agqueous working up 30 and purification by
Wee@wpas@di ve HPLC resulted in 30 ng of 1-[(1 RPCT/EP2006/005579

2S')-2- cycl opr opyl nmet hoxy- 2- phenyl -
-pyridin-2-ylethyl]pyrrolidin-2-one. WO 2006/ 136305
PCT/ EP2006/ 005579 ~ 38 Exanpl 8%: (1 R,
2S')-1-[2-(4-Chl orophenyl ) - 1- phenyl - 2- propoxyet hyl j pyr
rolidin-2-one (syntheis by general nethod C) CH3 CH3

41 mQ (O.8\mndl) Of s@tliua hydride (50%iig oilpweres addedntaf suhiitionast 200 mg

(0. 5?&%6@99* Fﬁ%% BMI)?E of 308@ 55!&9#8- -y‘eipﬁfpyrrohgm 2-one

(d.asrf@r%ts%meramnag il 9P DNIS uﬁaé?agad# at ®Q. AR PPRFRREs, 104 mg
hrough for 20 m nutes. Then 2 of triethylamne

(©. 8Gamun®) of74+Huogsbenzandrilshuese 9ddéd1|and the mixtureawaisatirradhat room

tempgoa R Yireh B 1E rénctRnating Ga5 RPBIRE R A Ga Baus St
dlhycgﬁﬁ/gdhfpr%phﬁtepé'él&h&w 80 §/12Ahd Bxﬁéa@laltwrdechﬁ lddsoersyl ether.

was stri d off in vacuo, and the aqueous residue
Dryl%@,vqronegne%lwbwlfaxﬁa veasyfollawe iy cansentraion TRerifinagianiof the

res'd%a@p%?é@fﬁ‘f%%@?’&'.@ﬂe a /&H@v aptgé}gt%lt o?glﬁfheg h%30 mg of 4-

(18’ ﬂR yer(u-ﬂuorupnewl) 242-oxopyarolidin-1-g1)H1- qahohn 8-ylethoxy]benzonitrile

omat ogr a on silica gel. A heptane/ethyl acetate

(v'el%o%/ehwerwgtalﬂ%d AR WaIRIPPWIET.ut e 230 ng of the

e no ketone 4-chloro-N[2-(4-
Meltﬁﬁﬁ%pﬁéﬁ&) - 2- 0x0- 1- phenyl et hyl ] butyram de. 15 b)

The product from stage a) vvas di ssolved in 4 m of

0 -t g P iotmnetp - Qrepyar i 1o 3 iuiRehEr vent

YR EREREAe @AIETOPSI o 1G5 TR S0, 1D e e

47 mg (0.98 mmol) of sodlum hydride (50% in oil) were added to a solution of 228 mg
(0.65 mmol) of 1-[1-(4-fluorophenyl)-2-hydroxy-2-quinolin-8-ylethyl]pyrrolidin-2-one
(diastereoisomer B) in 2 ml of DMF under argon at 0°C. 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 into an aqueous sodium dihydrogen phosphate
solution (80 g/l) and extracted twice with diisopropyl 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-fluorophenyl)-
2-(2-oxopyrrolidin-1-yl)-1-quinolin-8-ylethoxylbenzonitrile (diasterecisomer B)

(yield: 67%).

Melting point: 188°C

Example 11: 1-[(1S’,2R’)-2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-naphthalen-1-
ylethyl]pyrrolidin-2-one (synthesis by general method: A1 + B1)
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15

20

chl orophenyl ) - 2- hyd roxy- 1- phenyl et hyl ] butyram de in
pure form 20 c) 1 g of (1 R,

WQB0pAI3eH| or o- N- [ 2- (4- chl or ophenyl ) - 2- hydr oxyPQF/PP29nG/H05579
et hyl ] butyram de was dissolved in 20 m of DMSO and
stirred with 1 g of powdered NaCH at room tenperature
for 1 hour. Then 0.5 g of prﬁfbyl i odi de was added, and
a further 0.3 g of propyl iodide was added every 45
mnutes until the total amount of propyl iodide was 25
1.4 g. The rea Qn m xture was e acidified and
extract ed seve imes with eth acetate. The

apor ati on of the ent was subjected

resi due after-e
to flash WO @ 136305 PZY/ EPR ‘ 005579
chr omat ogr aphy® i | / et hyl

acetate 7:1 eluted 670rrgof the product (1 R,
2S5 )-1-[2-(4- ¥ ) - 1- ph 2prapoxyet hyl | pyr
rolidin-2-on (1

S, 2R) - 2- (1, 2- DipRhegpy™>~Z=prppoxy i Settirgzol i di ne-1

, 1 -dioxide 5 (synthesis by general” nethod B2) O \
and E‘J@)%%Ile)m Q- R) R’Ziﬁ )@C(yéldﬂi%}h)lrr@ih&é’yﬂ ~(4- quorophenyl) 2-naphthalen-

0- 1, 2-di phenyl'et hanol” were di ssolved in
1- ylemyﬂbyrrqlaﬂlnﬂ w(smueasby;gerwaltmeéwﬁy%m Bd)(1.19
mol ) and 137 pl (1.13 mmol) of
3-chl oropropanesul fonyl chloride were added. After

stirring at renperature for

reaction m xt as poured into

W th suctiaqgr (88% of
i nt er medi at|g N , 2H
di phenyl et h -&sulf ona ined. 15
b) 300 ng of
[ (1S, 2R) - 2- i phenyl e rdewer e
suspended i Cﬂﬂ sodi um i dg ution and
stirred at 8 or duri [

0 F F

a) tert-Butyl [1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-ylethyljcarbamate

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

7.2 g (18.9 mmol) of tert-butyl [1-(4-fluorophenyl)-2-naphthalen-1-yl-2-
oxoethyl]carbamate in 75 ml 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/l). Extraction twice with ethyl acetate was followed by drying on magnesium
sulfate. Concentration resulted in 7.4 g of tert-butyl [1-(4-fluorophenyl)-2-hydroxy-2-
naphthalen-1-ylethyllcarbamate (diasterecisomer mixture: 85/15) as a pale yellow oil
(yield: quantitative). The substance was used without further purification for the next

stage.

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

7.2 g (18.9 mmol) of tert-butyl [1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-
ylethyllcarbamate were dissolved in 185 ml of methylene chloride and cooled to 0°C.
47 ml of an HCI 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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originally crystalline suspension was converted into
an oily suspension. The m xture was allowed to cool
wWarwossoaci dified with the m ni num anount of PCT/EP2006/005579

concentrated 20 hydrochloric acid (pH 1-2). This

resulted in a crystalline pregl pitate of

(1R 2S)-2-(1, 1-

di oxoi sot hi azol i di n-2-yl)-1, 2-di phenyl et hanol ), which

was filtered off with suction (70 ng, 0.221 mmol). c)
mixtureevas coneeEntEbedimeacda, andsthegesidue(Was trgated. R disaprppyl ether.

Fitralg s (P RAGR yras ae it SipRr orYsiheratd pERtade ansbgiving i
vacub0di owfa‘?nﬁ\@df-@ fITBR)dh%%‘}T)lﬂﬁaﬁht’htalHrﬁ tl'%ddl e betamed as

roomTenperature for 1.5 hours and t iluted with
hydregtileride {diastergaisaimner m;xqureeofiw 5)aasaacvm1m vmr hylgmmplc powder

L e o O R TP B e

several tinmes wth n-heptane. 14.5 ng of (1
S 2R)-2-(1, 2- dlghenyl 2- propoxyet hyl )i sot hi azol i di ne

c) 1-f-(A-Gluoxorhernydr & hydiser reaphthasmiiplethglpyrrolidin-2-one

215 hgdn Rl B RS PRYR st @5aphueresipyly gided dropwise to
solutit Gfsl 5A2(17. IB?rim@) Nf @ ahlrﬁx-ﬁ4§lwfomr@$)s1 Jnﬁphthalen 1-ylethanol
tert-butoxide (24 were di ssolved in 50 ni

hydragtorideandd -2 ﬁ“éﬁ1 +7c@n19i} of trigthilaminesingyS ml 9&@“@599aled to -10°C.

e Bio 8 RPN 21 1184 PO PENANG! B nyorouce
pelletoand 862 shg ($.2dnewlubf potassiam Ibbeiemeresaddéd %(hd the mixture was
m nutes. After additian otrthe reagents, the ice bath

stiregial roepbiggPelatire pyerIghl The MW Wag Roptsd ipiRap ggueous
SOdll]}_—lﬁl%lg?rlcgng WBsprRataadibton &ﬁ%ﬁYaEﬁfrﬁcﬁ?&ieﬁ/hEé%ﬁthVﬂl%p?%yl ether

acted3t|rresvm t her
was fadleividey dyingrowenmagnesiubysufatenbh® gesaqbtlrg aftar spmgegdration in

vacuf s Pt Bl e BlrA Pl bRy BRLERBR i R e 5050

3.8 gOf-pd- mf|ﬁaﬁpﬁ@nyw@shy@r@k§12eﬁa¢mhawne1 fy@tﬁﬂ]@r%d&-zﬁhe
trituration with diisopropyl ether. 'S 1some

(diastereoisomer A) (yield: 63%) and 28 mg of 1-[1 (4-ﬂuorophenyl) -2-hydroxy-2-(1-

naphthyl)ethyl]pyrrolidin-2-one (diastereomer B) (yield: 12%) were obtained.

Diastereomer A: 1-[(1S’,2R’)-1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-
ylethyl]pyrrolidin-2-one
Melting point: 160°C

Diastereomer B: 1-[(1R’,2R’)-1-(4-fluorophenyl)-2-hydroxy-2-naphthalen-1-
ylethyl]pyrrolidin-2-one
Melting point: 190°C

d) 1-[(1S’,2R’)-2-Cyclopropylmethoxy-1-(4-fluorophenyl)-2-naphthalen-1-
ylethyl]pyrrolidin-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-fluorophenyl)-2-hydroxy-2-naphthalen-1-ylethyl]pyrrolidin-2-one
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was subjected to the subsequent reactions. S OA NH b)
0.74 g (2.75 mmol ) of the oxazol i di net hi one obt ai ned
WO poost13ges a) was treated in 20 15 nml of net haPOI/ERED$005579
2N sodi um hydr oxi de solution (7.5 m) and 2.5 m of
35% strength H202. The m xture was added to ice-water,
and the product was filtered4éff with suction and
i medi ately dissolved with KOH (1.1 g in 18.75 Ml H20
in 37 M of nmethanol and boiled under reflux for 10
(diastereosonEred)snl8vmih bf DA aheTC eAfigrostatieg farf§ milles, 335 i
006/,136305 PCT/ EP2006/ 005579 41 the residue wa
(34ZPRibal SYPToRY BIEthaLRIOMae westpdiRg ARELSUTingra room

temp]geilatﬁﬂé 2 2Lh 2hei RREITE waP pOBRRY @gdaé%ﬂﬁog%%om ﬁiihgfdrogen

Iltered off with suctioh. c) |
phosphate salutior2 (&) ge Iyxtractipa twizeovithwdiisopioyylaither was folowed by

.m_of 5 DVE wit 1 1 52 I . .
drying U Sl A oSy TP ERIrAoR isyaHp was purifed
by chroRvatodraBhy with pétfolearaber@e/ethyl 88&iate Vo:#@mﬂg%‘?%[msxzm-

of the corresponding chlorobutyramde. CI OH NGO d

2-cydowropyintethery- 1ntdelilyorepheny)-2maptihalenr et lpytralidiacl-one were
1n. St i lwedh in 10 4 mM of DVBO, and
°bta'h‘885‘=\%gaq§’#‘ﬁ%8we°?eégy%§%3\bv@re added. Stirring for one

Meltihﬁlplbirwa$26°f®| | oned by working up in the usual way, and
t

e mxture was purified on silica gel using the
el uent ethyl acetate/n-heptane 1:2. The ring-cl osed

o) QIR0 ESE AR ol 200 Mpr i b ). 210
ylethglimgmlidjn-2ere EHxasaplg @)

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-2-naphthalen-1-ylethyl]pyrrolidin-2-one
(diastereoisomer B) in 7 mi of DMF at 0°C. After stirring for 5 minutes, 300 pl

(3.1 mmol) of cyclopropylmethyl 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 followed 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-ylethyl]pyrrolidin-2-one were
obtained as a white powder (yield: 85%).

Melting point: 150°C

Example 32: 1S,2R-1-(Cyclopropoxy-1,2-diphenylethyl)pyrrolidin-2-one



10

15

20

25

in 2.5 mM of DVBO and stirred with 227 ng of powdered
NaOH and 239 ng (1.774 mol ) of
Whewabssdhyl cycl opropane at room t enper at ure fRECT/BP2006/005579

hours. The usual working up was followed by
chromat ogr aphy on silica gel,_Using ethyl acetate/n-
hept ane, the 1-(2- cyclopropyﬂﬁethoxy 1, 2-d
i phenyl propyl ) pyrrolidin-2-one was 20 obtained in pure
form (18 ng, 9% . Exanple 9: 4-[(1

39 m§'(02R7)mindlyefH S1@Fe pH{d2d phEnyIQZ-ainymNyeﬂiyl)qﬁyrro]id WwkJ3-ohe

(Exar&gi%? %(b) %Een%plagct)lggé 1!1 genlz(?% RS ﬂ%%t%d%h né chs|or|<¥e under argon. A
squtl%%f[ﬂD@@Qrﬁ/(Q@@%%ol)‘lgf é:1F1 nfel&Msol @iorfdf AetHyARE in toluene and

then RGQIFRJ IO Q3(mm|9 )mm@ﬂhalﬁaﬂe)lomd(ezwseo@qdadﬂhemw Theimixture was
stlrreggahggéhr}ﬁmpr%ﬁ %tr h oxryg Eél%zso E'htgrr'B!xﬁggéy%]s ﬁﬁtga v@ﬁ\?l& rydﬁ)chlonc

acid éh@)axiréétdeIWéthyl acetate The solution dried over magnesium sulfate was
4-f 1 uor ophenyl ) - 2- hydr ox ui nolin-8-ylethyl]c

evapetaéaéurevapmzar@ the. rgsnﬁlﬁﬁ|vyas)¢f¥@mclgma@ds\eehylm ha@tanséethyl acetate
6:4 oﬁ%ﬁj’ of Biliga BRI\ 4%?; (8398 STALLRON(&Qfcloptopbx1(B- 3

dlphe[nl/ie(tﬁylmymﬂﬂﬂ‘hﬂmﬁe)wéreﬁébtraﬁﬁewl nol i n- 8-yl et hyl ] car bama
te 10 in 45 mM of nmethanol at 0-5C. The reaction
m xture was stirred at 0-5C for 0.5 h and then at room

Exanﬁa[g%ggggﬁ ggﬁ{]gﬁ DD -FHPRKFLATHDYrrORth &dohdt 0 an

84 mg (0.3 mmol) of 1S,2R-1-(2-hydroxy-1,2-diphenylethyl)pyrrolidin-2-one plus 5 mg
(0.015 mmol) of 4,7-diphenyl[1,9]phenanthroline and 5 mg (0.015 mmol) of palladium
bistrifluoroacetate were dissolved in 1 ml of butyl vinyl ether and then, under argon,

9 mg (0.09 mmol) of triethylamine were added. The mixture was stirred under argon at
70°C for 3 hours. The mixture was then poured into water and extracted several times
with ethyl acetate. The combined organic phases were washed with water until neutral
and dried with magnesium sulfate, and then the solvent was evaporated in vacuo. The
residue was chromatographed on 20 g of silica gel with n-heptane/ethyl actetate as
eluent. 1S,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:



di hydr ogen phosphate solution (80 g/l). Extraction
twice with ethyl acetate was followed by drying on
worz@na¥630dn sul f at e. Concentration resulted i n PCT/BP2POEH05579
tert-butyl [1-(4-
fIuorophenyl)-2-hydroxy-2-qui§olin-8-y|ethy|]carbanate
(di astereoi soner m xture: 154 0/ 20) as pal e yell ow
powder (yield: 88%. b)
2- Ami no-2-(4-fl uorophenyl)-1-quinolin-8-ylethanol hydro
chloride 2.78 g (7.27 mmol) of tert-butyl Synthesis by
Example4- f | uor ophenyl ) - 2-dishit@rey - 2- qui nol i n- 8- eneral
NQI ethyl ] carbamate were dissolved in 75 m of ret YHRRE
——ehl-or-de—and—ceoled—+o0—0E—WS-2006/3136365 -
PCT/|EP2006/ 005549 43 18 ml of an HG solution (4N) in
di oxane were added, and the m xture was stirrged at O0C
for |20 m nutes ‘

over|ni ght . gtion mxture Incentrgted in
vacupo, ; Si du® was tregk dp sopr opyl
et her. ' At | wag followe $hi i t{h

Hi i slopr gByljret Rgr ad pent ang
2.79 g C
2- anf no- 2-( 4- gorop nyI)-lf\ \ lnol were
obt & ned as ydrochl ori de (di astreoi soner mjxture:
85/ 15) as a | e yell ow very hygroscopi ¢ powder
(yiel d: qua ative). The subst e was used (w t hout
furtlher purification for the next stage. 10 ¢)

I-TT} (4-Fl uorophenyl) - 2- hydroxy-2-quinol i n-8-ylethyl|p
yrrol i ny2-one 0. 615FmM (5218 mmol) of F

¢ch|wgbtyr,g;ng%§g(.S%IMH%SImMy added
dr opwi S&"t 04 S0! Ut1 onFof V&5 g, fof

2- ani no- 2- ( 4 oIin-8-yIéthanoh1+B1

hydrlochf oni de EEE 1.96 M (¥& of triethylam ne
in 15 { DM<_eepled to -8C. stirring at -8
to -[{10C fotol h, 2.25 g (56. 1) ~of fsodi um

hydrioxi de pellets and 15 156 ng (0.94 mmol) of

pot ssitmodide—wet added—atrd—the nirxture S
stirred_at roomte rature for 3 h. /The m xtture was
pourjed ™M ous sbdiymdi hydrogen phogphate

i W

sol Ution Extracti W C th diisopropyl
et her was ) 8 RY ~X¢lr yi ™9 . Gragriesi um sul fate
Jhe [residue afteg cgnce tration ijn va s pur pAfigg

A1+B1




by chromat ography wi th petrol eum benzi ne/ et hyl

50: 50, then 30:70 to O: 100.

acetate
20 845 ny of

W@ 2408486303 | uor ophenyl ) - 2- hydr oxy- 2- qui nol i n- 8- BCEEPRNG/S579

yrrolidin-2-one

(yield: 8% were obtained.

(di astereoi soner A) (yield: 51 % and
127 ng of 1-[1-(4-f|uorophenﬁl
gui nol i n-8-yl et hyl ] pyrrolidi

) - 2- hydr oxy- 2-
02 one (di ast er eoner
D astereoner A 1-[(1

B)

S 2R )-1-(4-fluorophenyl)-2-hvdroxy-2-quinolin-8 25

| ethyl ] pyrrolidin-2-one Melting point: 156C|Synthesis by

Exﬁlépi%t ereoner B: 1 [(JStructure | general

R, 2R ) 1- (4-fl uorophenyl) - 2-hydr oxy- 2- qui nol i|n- ethod:

i | nvrrval s A 2 200 Ml + 1 ot - nalla v a O\AL

yICL I_lepylfUllUlll = UIIC (S AV} IVCILIIIy U e . 'JC(IC yCIIUV\l

oil ) 4-[(1

S,2R)-2-(4 ) 2- oxpepyrrolidin-|1-yl)-1-

qui npl i n- 8- hox ]benzo ile (Exanmple 9) (WO

2006f 136305 06/ 00 4441 ng (0.86 [nmol ) of

odi um hydride (50%in 0|I) wer e added to a sql uty

%f 200 ng (0.57 xqoly_of A3¥§1

1-[ 1 (4-fluor henyl)"2 hydy ox -2 mUlnnlln-8-erthyL]p

yrro| i din-2- (dlaster eoks A 2 m qf DWF

undef ar gon a 0Co AfYer 5 n1nuté§ 104 my ((. 86

mol ) of 4-fluorobenzonitrile were added, and |t he

MXtOre was Sstirred at room 5 tenperature for (4 h—The

reacftion m xtureCiWgs poured into an aGtgous sddi um

di hydr ogen phosphate solution (80 g/l) and extjracted

twice wth diisgpropyl ether. Drying over magnesi um

sul fate was fol|l owed hy concentratiqn. Purifidation of

the | resi due b® chr gifatygr aphy mnthChept tlhyl

@cetjat e 30: 70 n 239 f: C

S,2R)- ophenyl ) - 2- ol ™ 'n-|1

-yl )F1- xy] be trile 10 (yilel d:

93%) | et ing point:

112G 1) " ,

R,2R )-2-(4-Fl henyl ) - 2- (2- oxop idin-1

-yl )F1-quinolin-8-

\\l\o
7 ﬁj;Z B2
ulii =0
)
L0
8 : { o A2+B2




yl et hoxy] benzonitrile (Exanple 10) 15 47 ng (0. 98
mol ) of sodium hydride (50%in oil) were added to a

W@ 00at136305 of 228 ng

(0.65 mmuol ) of

PCT/EP2006/005579

1-[1- (4-fluorophenyl)-2-hydroxy- 2- quinolin-8-y|ethy|]p

yrro
unde

of 4-fluorobenzonitrile were added and stirred at

[idin-2-one (diastereoi
r argon at 0C. After 5

%ﬁut es

118 mg (0.

in 2 nl of DWW

97 mmol )
room

tenperature for 2 h, The reaction m xture was poured
inﬁ an aqueous sodi um di hydr ogen phosphate ZOSwﬁhegsby
Exagpleiti on (80 g/1) and Sidtars ed twice with diijsogepsl
Nt hef . Dryl ng over rragneS| um sulfate was fol l|lowegthg:
\;UII\J Ill 1 Clll UII I_ul I I I balIvll UI l IIC I COI UUC U_y
chr oprat ogr aphy Em th heptane/ethyF acetate 30:|70
resu
R,2
2- (2 3~ 8-yl et hoxy|] benzon
tril 7% . 25 Meljting
oi nf: -
: Q A1+B1
- (4-
yl et by general| net hod:
Al +H Bl) W 6/ 005579 45N N O
FOf F Nﬁw Exampl e 12: 1<
R,2R)- Cyclopropylnethoxy 1- (4-fl uor ophenyl)) - 2- naph
- -2 si-s-lbv
=Y
gener al nethod. +131) I VI \F NN OF O|F 5 a)
tertt Butyl
[1- (@B-fl uorophg thal en-1-ylethyl]c
ar ba m bor ohydr|i de was
adde 02 g (18.9
1[01-( A1+B1
11 A1+B1




oxoethyl]carba mate in 75 m of nethanol at 0-5C The

reaction mxture was stirred at 0-5C for 1 h and then
WQowsash3pht o an aqueous sodi um di hydrogen phosSPHEER2006/005579

solution 10 (80 g/l). Extraction twice with ethyl

acetate was fol |l owed by dryigg on magnesi um sul f at e.

Concentration resulted in 7.945g of tert-butyl

[1-(4-fluorophenyl)-2-hydroxy- 2-

napht hal en-1-vylethyl]carba mate (di astereoi soner

m xtjure: 85/15) as a pale yellow oil (yield: |Synthesis by
Exaﬁgﬁ?tltative). The sulsgfange was used without |f ugdhasl
Qur|f|cation for the next stage. 15 b) method:

h nn 2 (A _fl iy Anihanagl h o o
7_ l_\l LILILA >4 [ \'-r T T UJUl U'JIICII_)’I / L IICl'JIIL TTAT TT1 1 yCl artuli
hydr de 7.2 g (18.9 of tert-butyl
[1-( ophenyl)-2-hydro napht hal en- 1-
yl et ba mate were di ¢ed in 185 m of

net h d cof 47 off an HCI
sol | j n z '
1pas |stirred[at 20 OC for 15 nlnutes and al |l owged Ad+B1

e xture
r eag erature over pj ght! g _reacti of WO
200¢/ ¥36305 PgT/ EPRO06/ 005579 re vas

3 et her. ' [ was frol | oyed by
washi ng with diisopropyl ether and pentane and drying
iLn ivacuo. 5.5 g of

2-am no- 2- (4-™Nuor ophenyl ) - 1- ht hal en- 1-yl ) ¢t hano
wer g obtained$§§ drochlorigifégiastereoiso r

m xtjure: 85/15) ~as N e very é} Copi ¢ powder 5
(yigld: 91 % . THe sybstiance was ysqﬁimﬁihout further

qgurifficatio Xt stag C
1-12-(4-H . ) - 2- hydy .phthalen-l-ylethyl
] pyrirol i &n- 5 mCi{18: o)) of

4- chl or obut yryl gl oWl y addged
drogwi se to a solution of 5.5 (17.3 mol ) of
2-am no-2-(4-fl uorophenyl)-1- naohthalen 1 vl etthano

8.3 g|(208
862 ng|(5. 2

, and t he niﬁHng

10 hydrochl oride and 2 m (51.7
: thyhanl e in 55 DNF cooled -1OC After

B2




stirred at roomtenperature overnight. The m xture was

poured into an aqueous sodi um di hydrogen phosphate
wae0at13e0s (80 g/1). Extraction twice with dii sBEFBPNG6/005579

et her 15 was followed by drying over nmagnesium

sul fate. The residue after concentration in vacuo was

purified by chromatography wh3h petrol eum

benzi ne/ et hyl acetate 50:50. 3.8 g of

1-[ 1- (4-fl uorophenyl)-2-hydroxy- 2- napht hal en- 1-yl et hyl

Tpyrrolrdin-2-one (diastereol soner A) (yield: S9§ﬂ@esis by
Exampte (728 ng of 1-[1-( 4-dil Qe @phenyl ) - 2- hydr oxy- 2'§éﬁeral
Noapht hyl ) et hyl ] pyrroli (}I n-2-one (di astereoner B)m d:

(viegld: 129 were obtained. 20 Diastereoner A 1_Pt’h10 :

S ,2R )-1-(4-fluorophenyly-2-hydroxy-2-napht hal énE \1j
yl et . ol i di n-2-onge

poi nt: 160C 25
D aslt ere
. 1l en- 1-

R, 2R )~ yl) - 8

| etlhyl ] pyrro n-2-o ne Meltilng point: 190C d
1%. [ (1S, 2R) - 2~Cyclopr opyl net hoxy- | uor oghe ¢}3_12
- napht hat'en-Ni- 3t hyl ] pyyt ol Ndi n- (BExanpl e
11) 124 2.58 pJ) of sodj unj hydr ikde_{50%|i n oil)

wer e added t® @ soMtion of 8 (2.88 mmol|) of
1-[ L (4-fluorophenyl)-2-hydroxy- 2-%apht hal en- 1-yl et hyl
lpyrirolidin-2-one WD 2006/136305 PCT/EP2006/0Q5579 47

(di ast er eoi soner in 8 M of DW at . After
stirring for 5 mmutes, 335 pi (3.42 ) of
cycllopropyl net hy{ brom de were added.{ After stfirring
at rjoom tenperatyre for 2 h, the m xigure was |poured

intg an odi [ hydr gol uti on
80 [g/ I g tw\ce il St hemn 14as

1?ol | loved /1 ng\over h The

resi centffation in vac ed by

chr etate

70:

18 B2

19 A2+B2




2-cycl opropyl met hoxy- 1- (4-f | uorophenyl ) - 2- napht hal en- 1
-ylethyl]pyrrolidin-2-one were obtained as a white
wW@ondased(yi el d: 90% . Melting point: 126C 10 BQT/EPF00d/005579

R, 2R )-2-Cycl opropyl net hoxy- 1- (4-fl uorophenyl ) - 2- naph

t hal en-1- ylethyl]pyrrolidin-2-one (Exanple 12) 149 ny
(3.1 mmol) of sodiun1hydride515096in oil) were added

to a solution of 725 ng., (2.07 mmol) of

1-[1-(4-fl uorophenyl)-2-hydroxy-2-napht hal en-1-yl et hyl

]pK rrolidin-2-one 15 (diastereoisoner B) in Tsphthakis by
Exa at 0C. After stlrrsﬂg: thgr 5 mnutes, 300 pl°{(3ekal

Nemol|) of cycl opropyl net brom de were added. L#log:

stirlring at room fnnﬁarafura fnr 2 h fha m t LUy & \ias
>+ g +—HH—e—W\

pourjed gntao.an aqueous sqdi u dlhydrogen phogphat e

sol ytion .@ ). Extracti @ ce wth diisopropyl
et hgr was owephby dryi er gpgnesi um gul fate.
The |r esi due~af ter” conCentr at NN | vdbd/\mas purifed

280 Wy chronatography Wi th petrole n1ben2|ne/ethyh1+31

acetjate 60; )
2-cylcl opro yI
1-(4-fluoro %I)- apht hal Ayl ] pyriolidin-2

-ong were obtarned as a white powder (yield: |85%.

Meltling point: 150C 25 Fxanple 32: 1

S, 2R- 1- (Cycl opro 1, 2-di phenyl e pyrrolidin-2-on
e @ NO W 2006/%36305 PCT/ EP2006/ 905579 48 39 ny
(0. 427 nmol ) of &S

-(1,12- dlphenyl 2fvin | - one
2gExanple 1 4 d i absSol Ut ean+B2
net Myl ene ¢ [ 0. 63 n
(0.499 D 2 ' zinc in
t ol yene and
22 C
23 C
24 A1+B1




t hen 169
thereto. The m xture was 5 s
WO 200633d30ur s. The m xture was
hydr ochl ori c
The solution dried over magn
evaporated in vacuo,
chr omat ogr aphed wi t h hept ane
g of silica gel. 34 ng (83%

acid and extracted wth ethyl

and t hed®

ng (0.63 nmol) of nethyl ene iodide were added

tirred at roomtenperature
di l uted with 2N PCT/EP2006/005579
acet at e.
esium sul fate was
esi due was
/ethyl acetate
of

6:4 on 20

1S, 2R-1- (cycl opropoxy-1, 2- Synthesis by

Exaruppr enyl et hyl ) pyrrol i @tfbc?ur@ne wer e obt ai ned. 1¥)genera|
N&xarmpl e 120: .

Q’ Oﬂpl (:I__’ 2 n nhan\ll 2\ n\/ OXY- hy! ) pyrro! i—dit-n raetohr?g

O ONO 84 ng (0 nmol ) Of

1S,2R— = -hydroxy -dlphe | et hyl ) pyrtolidin-2-one

pl us mol ) of 0]

4, 7-d|phen 9]ph ant hrol i ne"ghd 5Ng (0. 015 mol )

5

2gf palladlum

1n o
(O.C9 [
was (st Frr under a

m xtlure was then poured into

re dissol vad+Ba

r argon, 9 ngy
he fi xture
70C for 3 h s. The

wat er and extracfed

sevaral—times wi--h—et h\ll acetate— The-—combined
orggnic p ses wer e mashed | water until neéutra
and dried i th mag I um sul'late, an h9n=the sol vent
was |evapor atied i 0. The 2 ' wa

chr gmat ogr aphed w g of silj 'th

n- hgpt aneg/ et hy: st ate as_ el F

26S, 4R- 1- () 2- O phenyl - 2- vi nyPoxy thyl)pyrrolldldgh+dih
was |obt af ney,; 25 (279 . { They g exanpl es
werg pre din ogy to e syn ilc nmet hods
desdri bed 5 abo Y0 2006/ D86305 'Eﬁ2006/005579
49 Hxanpl e §ynthesis by

27

A2+B2

28

A2+B2




No. Structure general mnmethod: FF1C,, | CNI N
Al+B1 Npp N~1 ON-1 ;OF F 2 A1+131 12N OCN O F
WO26M3630N \ \ .O\ 3 Al +132 CX N O O N/ NEI/#82004/005579

FI 4 FOA+B1 CNF 0 WD 2006/ 136305
PCT/ EP2006/ 005579 50 Exanpl e Synthesis by No.
Structure general nethod: 0

Synthesis by
Ex;rgple Structure general
: method:
29 A2+B2
30 A1+B1
31 A2+B2
as described
32 above




5NA3+BL NN~a NI O CHBCH3 0O0O6C / NOO O

ad O 7NS0B20O 80NO A2+B2 WO 2006/ 136305
WEQN6ERB06/ 005579 51 Exanpl e Synthesis by  NeCT/EP2006/005579

Structure general nmethod: FF 91 NAI+B1 NO NO O

O N NFF10 1 NI Al1+B1 g7NONp
Synthesis by

Exilmple Structure general

0. method:

33 A2+B2

34 A1+B1

35 A1+B1

36 A1+B1




NN 10 11 Al+BL NN O F 0 F WD 2006/ 136305

PCT/ EP2006/ 005579 52 Exanpl e Synthesis by No.
w@Reoaasaine general nethod: 12 A1+B1 C N | \ PET/EP200€)005579

FOF O O0OO131 1 C C1C-- FF OO 14 FF

Al+B1 | NI a, OFOF O~-15\ 1 B2 LJ& WO

2006/ 136305 PCT/ EP2006/ 0055768

Synthesis by
Exfa\lrgple Structure general
’ method:
37 A1+B1
38 A1+B1
39 A1+B1
40 C




53 Exanple Synthesis by No. Structure general

method: FF 16 A+B1 Nl ~NNN OO O17 F ..0% 9
WO-20460836805-B1 S O S OO 18 B2 H O of N/ | BCIWBPI006/005579

A2+B2 / N O N WD 2006/ 136305 PCT/ EP2006/ 005579 54

Exanpl e Synthesis by No. Stggcture general nethod:

FI ~F1 ~

Synthesis by
Ex;r::ple Structure general
' method:
41 A1+B1
42 A1+B1
43 A2+B2
44 A1+B1




20 Al+tB1l NI NO o\ I o\ 211 \' I A2+B2 F NOF/

NOFFFFFF 0022 QONC I I G C HIC 0230
W@2006138305 1 FF FO ..., OF 24 F F Al +B1 N |PET/EP200§/005579

0O F\~0 0 F WD 2006/ 136305 PCT/ EP2006/ 005579 55

Exanpl e Synthesis by No. Stébjcture general nethod:

Synthesis by
Ex:lmple Structure general
0. method:
45 C
46 C
47 C
48 A1+B1




OZOON N25 A24B2 F FFF O, 026 Al +Bl1 FF
NNOFOF FF 27 A2+B2 F 1 N 05::~O F N 05: ~O CH3
WekB6/183 28 \ \ = A2+B2 d CI N curO N O WPCT/EP2006/005579
2006/ 136305 PCT/ EP2006/ 005579 56 Exanpl e Synt hesis by
No. Structure general net hog%

Synthesis by
Exilmple Structure general
0 method:
49 analogous to
Example 32
50 A1+B1
51 A1+B1
52 B2




ONONOO?29 A2+B2 FFFI/ OF .030 Al+B1 N CN O
FO/ F ONOONOS31 A2+B2 OO Oj NN32 00 as
walemensdsesl above WO 2006/ 136305 PCT/ EP2006/ 00BGIBP20847005579
Exanpl e Synthesis by No. Structure general nethod:
OF 033\ \ \ \ ( A2+B2 FGNZQDFNOL FFFF

Synthesis by
Exzra\lmp le Structure general
o method:
53 A2+B2
54 B2
55 A1+B1
56 C




FO\F343 N. \ FFAI+Bl N FOF FF O / O3 F

FA+BL N | \ N\ / FO/ F OIN INN O\ 1 ,, O
W@e00s13d80s N' | \ NF F 0 0O W 2006/ 136305 PCT/EP2006/005579

PCT/ EP2006/ 005579 58 Exanple Synthesis by No.

Structure general nethod: FF /1 0"Al 037 FF

Al +B1 63

Synthesis by
Ex;mple Structure general
© method:
57 C
58 A1+B1
59 C




12NI NF OOF FIlI F.O 38 FA+B1L NaF NF O
FFOO L339 Q1lc A+BLNONp C C OOO0O40 NC
W@R00b/136305 Cl | / / WD 2006/ 136305 PCT/ EP2006/ ODGHER200G@5579
Exanpl e Synthesis by No. Structure general nethod:

INl N41 Al+Bl1 F F <:t CN é)40
Synthesis by
Exzmple Structure general
0 method:
60 C
61 A1+B1
62 A1+B1
63 A3+B1




FF F/ O F/ O-42 N\ N\ Al+Bl OF FFFFF O
F 43\ 1 \' | A2+B2 FCNOF I/ NC/,--- OF F 44
WOAROBB13633 | \ NI \ OO0 WO 2006/ 136305 PCT/EP2006/005579

PCT/ EP2006/ 005579 60 Exanple Synthesis by No.
Structure general nmethod: NNO OOO45 NNC C
| 46 C O NOO I/ NOO®S

Synthesis by
Exilmple Structure general
0. method:
64 A3+B1
65 A1+B1
66 A1+B1
67 C




loo O NO..NC a I ad \l \l FraF48 Fo\ I "o
Al+131 F C-o FNF 0 W 2006/ 136305
WEANLAER3M6/ 005579 61 Exanpl e Synthesis by NeCT/EP2006/005579
Structure general nmethod: OO FNF=QNO0O
anal ogous to 49 F/ F Exanple 32 FFF /FF/F
r,~ F10 F/0 OO 50 A +B166N | N
Synthesis by
Exra:lmple Structure general
°. method:
68 C
69 A1+B1
70 B1
71 A3+B1




FF 00 FFFF OFF 51N FFAL+tBL OO0 O 52\
., \NB2 S I I ~~O0 WO 2006/ 136305

WEMN6ER3N6/ 005579 62 Exanpl e Synthesis by  NeCT/EP2006/005579
Structure general nmethod: 53 OO0 nN OO N A2+B2 F F
O,,.N 541 S0B2 O NF67

Synthesis by
Ex?\lmp le Structure general
O method:
72 C
73 C
74 B2
75 A1+B1




556V 1 OV \' 1 O\ A1+131 NN11 11 NNOO OOOO
.NC 56 ,,\ G / [/ | C W 2006/ 136305
WEADLARIM06/ 005579 63 Exanpl e Synthesis by NeCT/EP2006/005579
method: G C O00O57 C C d
11 59 0

Structure general
1 NONOSB8A+BL 12 N' A\ NFF OO0 'l
0NC 8
Synthesis by
Exzr:p!e Structure general
: method:
76 A3+B1
77 A1+B1
78 A1+B1
79 A1+B1




it oi t oFF W 2006/136305 PCT/ EP2006/ 005579 64

Exanpl e Synthesis by No. Structure general nethod:
W@2006A434305- \ 60 00 0 OC VvV~ 1 \ C C 0 -~,BCT/BP20p4/005579

, S 00061 A+BL N'I \' N OFaF 0OCH3 CH3 F F

Al +B1

69
Synthesis by
Ex;rgple Structure general
' method:
80 A1+B1
81 A1+B1
82 B2
83 A1+B1




62 FI/ o F %~ NOFOF O0-4D0 631 I A3+131 iNO

i N O WD 2006/ 136305 PCT/ EP2006/ 005579 65 Exanpl e
w@Eywphasds by No. Structure general nethod: POHERRO)6/005579

/| A3+131 64 iINONOFI FFF OFO FF®65FA+B1

CN INOO -N-N NNO 66 C7)OO Al +B1

Synthesis by
Exzrcr:ple Structure general
’ method:
84 A1+B1
85 B2
86 A1+B1
87 A1+B1




I NNN H3C O HCO0O 67CI NOO NOCW

2006/ 136305 PCT/ EP2006/ 005579 66 Exanpl e Synthesis by
WORN06/B8G30Et ure general nethod: CHg G H3 00 OBCT/EP20060005579

681 I \ CCLCLIN N I I 69 F\ I FAI+BI N QW

FF OO/ic&o\ON?OI_”NBl 0

Synthesis by
Exzmple Structure general
0. method:
88 A2+B2
.89 A1+B1
90 A1+B1
91 A3+B1




\I \I o~ NN71 A3+4B1 /N O N 0 WD 2006/ 136305

PCT/ EP2006/ 005579 67 Exanpl e Synthesis by No.
w@eeoaasaine general nmethod: 90 ~ 0 072 C Cl CIPET/ERX00/005579

73 00C FF 074 B2 \'Il NOFF OO 75i I N,

Al +131 N O N p L6 WD 2006/ 136305 PCT/ EP2006/ 005579

68 Exanpl e Synthesis by 72

Synthesis by
Structure general
method:

Example
No.

92 A1+B1
93 A1+B1
94 A2+B2




No. Structure general nethod: O p 76 I \ _\ |\

A3+B'1 ,, , ON'~N, NNr F U F CH3 77 N A1+131 OO
WEHB6TH30¥8 Al +B1 NaF OF F F 0, 0, CH3 CH3PGDER006005579

Al+B1 0 F F 0 WD 2006/ 136305 PCT/ EP2006/ 005579 69

Exanpl e Synthesis by No. Structure general nethod:

FFFFFF OO 73

Synthesis by
Exilmme Structure general
0. method:
95 A2+B2
96 A3+B1
97 A3+B1




--, Il rr~ 80A+Bl N NFF OO OFI F81LFoR

| o A1+BL Nl ~~ NON ON-~C0 0 N~OCN 82 B2 83
W@DocAss88. N F C O F WD 2006/ 136305 PCT/ EP200B¢ DOBRFQ005579

70 Exanple Synthesis by No. Structure general

method: ONO FN \ O\ 8?4- F- ' " O Al+131
Synthesis by
Ex ?\lmple Structure general
0 method:
98 A1+B1
99 A1+B1
100 A1+B1
101 A1+B1




N\ / N\/ OON 85B2 oCH3 CH3 N ON- O 86

Al+BL N NOFOF FI ~FFCCH3 FOCH 87 N
WQOALGB1363D5 O / F O / F WD 2006/ 136305 PCT/ EP200BCUOBHTQ005579

71 Exanple Synthesis by No. Structure general

met hod: H3C-00 N H3C-00 N 8§5A2+BZ F FF

Synthesis by
Ex;rcr)lple Structure general
' method:

/ o . o
102 \_‘b A2+B2
- Y )

103 B2
104 A3+B1
105 A1+B1




O 089 NA+BL NN jNNFF 9001 / Al+B1 F OF
NN OFOF O/ |1 091 A3+B1 N CONNGCo W

WQO®613636305 PCT/ EP2006/ 005579 72 Exanpl e Syne¢iEBP20§905579
No. Structure general nmethod: F F 92 o OA+B1 NN
FF OOl NN

76
Synthesis by

Ex ;mple Structure general

° method:

106 A1+B1
107 A1+B1
108 A1+B1
109 A1+B1




93 OOA+Bl1 aNaN OF O O. CHB3 OCH3 94 OF OF
A2+B2 \ \ F NO FI ON. 0O WO 2006/ 136305

WEQN6ERB06/ 005579 73 Exanpl e Synthesis by  NeCT/EP2006/005579
Structure general nmethod: OCH3 OCH3 95 O\ | O A2+B2
F/ QFNO:~- OCNCN 9_0OO0OA3+B1 NNao NO O
JVV VI A3+BL 97 N/ IVO/® O N/ N-C

Synthesis by
Structure general
method:

Example
No.

110 ilﬂ 0 Elm ~— 0 c
~o ) o O
F F
F

111 A1+B1
112 A1+B1
N
Il
113  A1+B1




WO 2006/ 136305 PCT/ EP2006/ 005579 74 Exanpl e Synthesis

by No. Structure general nethod: CH3 CH3 |1 / O F
WGE20060%30N \ \ .ON\ Al+B1 N / N1 / OO PFEI/ER0BZOS579

FHC-F999  A+B1 N \ NOFOF G Cad F\ ( F\ O

O 100 F F Al +B1 QNINNN7800 a a

Synthesis by
Ex;mple Structure general
0 method:
114 A1+B1
115 A1+B1
116 A1+B1
117 A1+B1




FF\ r, GC1 101 FOF I o Al+BL NC(OF OO0 WO
np t

2006/ 136305 PCT/ EP2006/ 005579 75 Exanpl e Synt hesi s by
WORN06/BBa30Et ure general mnmethod: N N ON O N ECTEPDOF005579
A2+B2 FFFF FF 0103 0B2 '"47~ NN104 \ =1 \
A3+B1 i N YO ,F I i NO_/~I7:9 F 105 Al +B1 0-~0
Synthesis by
Example Structure general
No. .
method:
| F = | F
NX OMF NX ‘--"O\/\/k\;:
118 F ‘ F A1+B1
F o) F o)
119 A1+B1
120 as described
above
analogous to
121 Example
120
F

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

diastereomers.
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Synthesis by No. Structure general nethod: NF F

WQAB6M3G0AL+1311 F FN | N_CFF OONN 7PEVEBD6/005579
10 F F%N %, FOF NF FF 108 A1+131
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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
oocytes were isolated from Xenopus laevis and defolliculated. 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 to 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 following were employed for data acquisition and
analysis: Geneclamp amplifier (Axon Instruments, Foster City, USA) and MacLab D/A
converter and software (ADInstruments, Castle Hill, Australia). The substances of the
invention were tested by adding them in various concentrations to the bath solution.
The effects of the substances were calculated as percent inhibition of the Kv1.5 control
current which was obtained when no substance was added to the solution. The data

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

concentrations ICsq 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 oocytes using the two-
microelectrode voltage clamp technique. The TASK-1 channels were in this case

usually activated with voltage jumps lasting 250 ms to 40 mV. A solution of the

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

MgClo 1 mM, HEPES 5 mM (titrated to pH 7.4 with NaOH). These experiments were
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| OOFF 109 Al+B1 | = N . WD 2006/ 136305

PCT/ EP2006/ 005579 77 Exanpl e Synthesis by No.
wW@Eeaasane general nethod: 0~ ~~/ ON ON ORCHEPDOG005579

ito0oi t0OCFF FFF N111 OA+B1 F OF F 112

0 Al+B1 F F N 81

carried out at room temperature. The following were employed for data acquisition and
analysis: Geneclamp amplifier (Axon Instruments, Foster City, USA) and MacLab D/A
converter and software (ADInstruments, Castle Hill, Australia). The substances of the
invention were tested by adding them in various concentrations to the bath solution.
The effects of the substances were calculated as percent inhibition of the 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 (ICsg) for the respective substances.

Determination of the activity on the KACh channel

The effect of the substances on the acetylcholine-activated potassium channel 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/l: 136 NaCl,

1.0 KCI, 1.2 KH2POy4, 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 pulse of 1 to 4 volts lasting 1 to

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

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

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

measurements. After 30 min, 3 umol/l of the substance to be measured were added
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s OL.II:11111:LFCS\ OFOo0o N ~N- 113 L J A +131

1105 F 0 WD 2006/ 136305 PCT/ EP2006/ 005579 78 Exanpl e
w@Ewbhasds by No. Structure general nethod: PEI/EPIOB/@05579

|l iIN114 FF1 / 0 Al1+BI OF OF F F 115 0o AA+B1 F F

NN NN OONN FFI FFSE 116 OF | o Al +Bl1 Cz'

" N

and, after a further 30 min, the action potential was recorded. Blocking of Koch
channels leads to 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 APDgq

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

the calculated measurements using the logistic function:

F(x) = yo + axP/(cn + xN), where c is the IC5q and n is the Hill coefficient.

The following IC5q values were determined for the following compounds of the

formula I:
Example Kv1.5 1C-50 mTask-1 1C-50 KACh IC-50
No. [uM] [uM] [uM]
1 1.4 5.4
2 6
3 0.5
4 3.9 2.3
5 1.3
6 0.92




FOO F117 AA+B1L NI N O/ F 0 WD 2006/ 136305

PCT/ EP2006/ 005579 79 Exanpl e Synthesis by No.
w@eeogasaive general nmethod: F NN OF F 118 FPEI/RR20BI005579

NI N pFOON NOO 119 NAI+B1L ~N1 ~N H2CO O

as described 120 above

83
Example | Kv1.51C-50 | mTask-11C-50 KACh IC-50
No. [uM] [uM] [uM]
7 0.6
8 1.2 5.8
9 42 0.4 7.8
10 4.4
11 0.2
12 0.5
13 0.21 ~10
14 0.33
15 0.16
16 0.8
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shorteni ng by carbachol being set equal to 100% A

curve fitting was carried out wwth the cal cul ated
wore@sus@nent s using the |ogistic function: F(XPCEEPW06/005579

axn/(cn + xn), where c is the 1C50 and n is the Hill

coefficient. 10 The follow ng | C50 val ues were

determ ned for the follomﬁnggzonpounds of the fornula

| Exanmple Kvl1.5 I G50 mrask-1 I G50 KACh IC-50 No.

[pM [PM [PM 1 1.4 5.4 26 3 0.543.92.3 51.3

6 0.92 WO 2006/ 136305 PCI/ EP2006/]0055/9__ 83 Exan‘ﬂl
Exaxonles || Keb.50a8®- 1| IncTask-KACHSA g- 50 KARh I€H0 [ NM

NoM |7 O.6[J1.2 5.8 9[aM} 0.4 [7.8 1d4uM]4 11 (. 2

12 0.8 13 0. 21 -10114 033 15 0116

47 1.0

48 2.1

49 0.5

50 0.9

51 0.9

52 2.0

53 1.8

54 1.7

55 1.1

56 0.8




16 0.8 WD 2006/ 136305 PCT/ EP2006/ 005579 84 Exanpl e
Kvl.5 | C-50 niask-1 | C-50 KACh 1CG-50 No. [pM [pM
WO pib/136575 0. 3 18 0.4 4.2 19 0.3 20 0.3 21 0.BCT/RR2006/8)5579
23 0.65 24 0.65 25 0.45 26 1.0 WD 2006/ 136305
PCT/ EP2006/ 005579 85 Exanpl e Kvl.5 | C-50 niask- 1
IC-50 KACh 1C-50 No. INM I8 IPM 27 0.6 -10 28
0.9 -10 29 0.9 30 1.1 31 1.4 32 0.6 33 0.9

Example Kv1.5 1C-50 mTask-1 1C-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 1.5
66 2.3




34 1.0 35 0.5 36 0.6 WD 2006/ 136305
PCT/ EP2006/ 005579 86 Exanple Kvl1l.5 |G 50 niTask-1

WO @0603¢Ch | C-50 No.

[NM [NM [NM

37 0. 7 BGI/BP200ge5579

1.1 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 WD 2006/ 136305 PCT/ EP2006/ 005579 87
Exanpl e Kvl.5 | C-50 nifask-1 8% 50 KACh 1 CG-50 No. |NM

IPM IpM 47 1.0 48 2.1 49 0.5 50 0.9 51 0.9
Example Kv1.5 IC-50 mTask-1 1C-50 KACh IC-50

No. [uM] [uM] [uM]
67 1.2

68 0.5

69 1.6

70 23

71 1.6

72 2.1

73 1.0

74 1.4

75 1.4 10.0

76 2.7




52 2.0 53 1.8 54 1.7 55 1.1 56 0.8 WD 2006/ 136305
PCT/ EP2006/ 005579 88 Exanpl e Kvl.5 | G50 niTask-1

WO @0503¢4#Ch 1C-50 No. [NM [NM [NM 57 1.0 BGI/EPI06/005579
7.7 59 1.96.7 60 1.3 61 1.8 62 2.4631.7 5.6 64
1.83 65 1.5 66 2.3 WD 2006/ 136305 PCT/ EP2006/ 005579
89 Exanple Kvl.5 |1 C-50 nrask94 | G50 KACh | G50 No.
[NM [NM [NM 67 1.2 68 0.5 69 1.6

Example Kv1.51C-50 mTask-1 1C-50 KACh IC-50
No. [uM] [LM] [LM]
77 2.7
78 3.3
79 3.4
80 1.4
81 3.2 53
82 3.7
83 1.8
84 2.4 ~10
85 3.6
86 2.9




70 2.3 71 1.6 72 2.1 73 1.0 74 1.4 75 1.4 10.0 76
2.7 WD 2006/ 136305 PCT/ EP2006/ 005579 90 Exanpl e Kvi.5
WO B060363Fask-1 1 C-50 KACh 1CG-50 No. [NM | pM POIMEP200§T05579
2.7 78 3.3 793.4 80 1.4813.253 823.783 1.8

84 2.4 -10 85 3.6 86 2.9 WD 2006/ 136305
PCT/ EP2006/ 005579 91 Exanpl 81Kv1.5 | C-50 niask- 1
IC-50 KACh 1C-50 No. [pM [NM [NM 87 4.2

Example Kv1.5 IC-50 mTask-1 1C-50 KACh IC-50
No. [uM] [uM] [LM]
87 42
88 4.0
89 | 3.5
90 41
91 40
92 3.8
93 4.1
94 5.3
95 52
96 5.1




88 4.0 89 3.5 90 4.1 91 4.0 92 3.8 93 4.1 94 5.3
95 5.2 96 5.1 WD 2006/ 136305 PCT/ EP2006/ 005579 92
WEWIPB@0KV1. 5 | C- 50 nifask-1 | C-50 KACh | C-50 POIEPI0PW05579
IPM IPM 97 5.4 98 5.5 99 6.3 100 5.4 101 5.6
102 5.4 103 6.6 104 6.7 105 4.6 106 8.3 WO
2006/ 136305 PCT/ EP2006/ 0055782 93 Exanple Kvl.5 | C 50
nTask-1 | G50 KACh | C 50

Example Kv1.5 IC-50 mTask-1 IC-50 KACh IC-50
No. [uM] [uM] [uM]
97 5.4
98 55
99 6.3
100 54
101 5.6
102 54
103 6.6
104 6.7
105 46
106 8.3




No. [NM [pM [NM 107 9.6 108 9.0 109 9.6 110 9.7

111 8.8 112 -10 113 -10 114 -10 115 -10 116 -10
WaDB09BNL36305 PCT/ EP2006/ 005579 94 Exanpl e KVIEB2006/005579

| C-50 nifask-1 1 C-50 KACh 1G50 No. [NM [NM [NM

117 0.3 118 0.8 119 0.8 120 0.8 121 0.9 WO

2006/ 136305 PCT/ EP2006/ 0055738 95 Claims 1. A

compound of the formula l, R3 OR4
Example Kv1.5 1C-50 mTask-1 1C-50 KACh IC-50

No. [uM] [UM] (uM]
107 9.6

108 9.0

109 9.6

110 9.7

111 8.8

112 ~10

113 ~10

114 ~10

115 ~10

116 ~10




R2 RLRS5 OFANNR6 R7 5 in which the neanings are:

A C S or S=0O
wa hioensgd3ps napht hyl ,
pyrazi nyl ,

n o0, 1, 2 or 3; Rl phenyl,

qui nol i nyl, py

where each of these aryl

pyridyl,
ri mdi nyl orPCT/EP2006/005579
radicals is

unsubstituted or substituted by 1, 2 10 or 3

substituents sel ect

ed fromt%® gr

oup consisting of F,

ad, Br, I, CN, alkoxy having 1, 2, 3 or 4 C atonms,
OCF3 nethylsulfonyl CF3, alkyl having 1, 2, 3 or 4
C atorns, dineth no, sultanoyl| acet and
Exareplry || s uKy b8yCa no rofasked 1645 yl ankéh 1@bA ng 3, 4,
No. 6 or 7 (uMlons; R2 phépM], pyrfidyl, tlaMinyl,
naphthyl quinolinyl —pyrimdinyll or pyr ere
each of these aryl radicals IS unsubstltuted or
bst it ut ed gg or 3 substitjuents sel ected fjrom
1t1egroup c8 |st|n of F, d, Brj, I, CN  COOw,
CONH2,| al koxy having 1, 2, 3 or 4 C atons, OCF3, |OH,
20—rretrthytsut-Fony—€C€F3—atkyt—taving—1—2,—73or C
at ons, dinethylaninET sul fanoyl ,| acetyl, and
1g%thylsulfo yg am nof R3 CPH2p-R8;(p O, 1, 2, 3, 4 or
CH3, F, CHF2, CF3, cycloal kyl having 3, |4, 5,
6 or { C atonms, 25 |C=CH, C C- CH3,| al koxy having 1, 2,
3 or Catons, phenyl or pyridyl]j
119 0.8
120 0.8
121 0.9
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WO 2006/ 136305 PCT/ EP2006/ 005579 96 where phenyl and
pyridyl are unsubstituted or substituted by 1, 2 or 3
wWaestisadoent s sel ected fromthe group consi st i PGI/BP20BG/005579
a, Br, 1, CF3, OCF3, CN, COOwWe, CONH2, COwe, OH,
al kyl having 1, 2, 3 or 4 C atons, al koxy having 1, 2,
3 or 4 Catons, 5 dinmethyla®®no, sulfanoyl,
nmet hyl sul fonyl and nethyl sul fonyl am no; R4 hydrogen
or alkyl having 1, 2 or 3 C atons; R5 hydrogen or
Claimr® kyl having 1, 2 or 3 C atons; R6 and R7 10
i ndependently of one anot her hydrogen, F or alkyl
having 1, 2, or 3 C atons; and the pharnmaceutically
C t trifluoroacetates thereof. 2. A
1 gé%%@%ﬂgkﬁ?ﬁ@EJBFﬁgﬁdra | as clained in claiml, in
whi ch the nmeani ngRare: A C Sor S=C 15 n 0, 1, 2
or 3; Rl phenyl, 2}pyridyl, 3-pyridyl, 4-pyridyl,
2-thienyl, 3-thie@l!l, R naphthyl, 2- naphthyl,
2-qui nolinyl, 3-qui IinyIR24-quinoIinyI,
5-qui nol i nyl, 6-qui , /- quinolinyl,
8-quinolinyl, Rlpyrimnyl, 4-pyrimnidinyl,,
5-pyrimdinyl, 2-pyr&zin N, 3- pyridazinyl or
4- pyridazinyl, 20 I ¢ R6hese aryl radicals is
unsubstituted or subsTi , 2 or 3
substituents selected fr he¥5%oup consi sting of F,
ad, Br, I, CN, alkoxy having 1, 2, 3 or 4 C atonms,
in whidBHBe meahings@réonyl , CF3, alkyl having 1, 2, 3 or 4
C at aons, dinethylam no, sul fanoyl, acetyl, and
A nelhy uPFRayYl ami no; 25 or

n 0,1,20r3;
R1 phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,

where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, I, 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
methylsulfonylamino;

or

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

R2 phenyl, pyridyl, thienyl, naphthyl, quinolinyl, pyrimidinyl or pyrazinyl,
where each of these aryl radicals is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, Cl, Br, I, CN,
COOMe, CONHpo, alkoxy having 1, 2, 3 or 4 C atoms, OCF3, OH,

methylisulfonyl, CF3, alkyl having 1, 2, 3 or 4 C atoms, dimethylamino,
sulfamoyl, acetyl, and methylsulfonylamino;

p 0,1,2,3,40r5,

R8 CH3, CHoF, CHF 2, CF3, cycloalkyl 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,
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Rl cycl ohexyl; R2 phenyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-

wo2btiboghs 2- qui nol i nyl, 3-quinolinyl, 4-qui noPCHEP2006/005579

R4
R5

5-quinolinyl, 6-quinolinyl, 7- quinolinyl,

8-quinolinyl, 2-pyrimdinyl, 4-pyrimdinyl,

5-pyrimidinyl, 2-pyrazinyl, 980 3-pyridazinyl or
4-pyridazi nyl, where each of these aryl radicals is
unsubstituted or substituted by 1, 2 or 3

substituents swereipheniyramd phedyraee pinsabstitatddngr suibshituted by 1, 2
a, Br, I, CN, WO 2006/136305 PCT/ EP2006/ 005579 = 97

COOve, CON H2| org Mtqﬂi\ﬁ A8 legtecbfrom the groep gepsisting of F, Cl, Br,

(()JrCF'Z CO;torrsne 5@@5@%@\1 QEéOI\ﬁ% WaceMﬁ C?H §|kyl having

et hyl sul f onyhlapi B‘br 4F§ a%’r'ﬁ%?alﬁ%xy@aﬂm@ 1,8, 32®r $C é‘to@r‘is
5; R8 CH3, CH2F,’ 3, cycloal kyl “having 3,

A,
6 or 7C atond;metby%nnor@d@mpylamejhylshmﬂw@nﬂ 2, 3

or 4 C atons, ridyl, where phenyl and
2-pyridyl are"ptéksﬁ%glf YJ?@H?%r substitut ed by 10 1, 2
o T & S O Coche, COND, OO
Othdmgﬂn ormallsylrfipving 2, Z@r@’rCzat@natorrs al koxy havi ng

R63H%[Fﬁ7y 3 or 4 C atons, dinethylam no, sulfarmyl,

| sul fonyl and nethyl sul fonylam no; 15 R4

hy Gidigpshdentllok whe motner Hydrdgen, Bofakkybhaving RS 2, or 3 C atoms;
hydrogen or al kyl having 1, 2 or .3 C atons; R6 and R7

and the pharmaceutically’acceptablé salts and trifluoroacetates thereof.

2.

R1

or
R1
R2

A compound of the formula | as claimed in claim 1, in which the meanings are:

C, SorS=0;

0,1,2o0r3;

phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-

naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-

quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl,

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

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

methylsulfonylamino;

cyclohexyl;
phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-
quinolinyl, 8-quinolinyl, 2-pyrimidinyl, 4-pyrimidiny!, 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,
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i ndependent|ly of one anot her hydrogen, F or alkyl
having 1, 2, or 3 C atons; and the pharmaceutically
waewepsas e salts and trifluoroacetates ther eoPCT/RP2086/005579
A conpound of the fornmula | as clained in clains 1 or
2, inwhich: Ais Cor S=C nis 0, 1, 2 or 3; RlLis
phenyl, 2-pyridyl, 3-pyridyl974-pyridyl, 2-thienyl,
3-thienyl, 1-naphthyl, 2- 25 naphthyl, 2-quinolinyl,
3-quinolinyl, 4-quinolinyl, 5-quinolinyl,
6- qui nol Oﬂ)ﬂ)Me7C®NHQObIk0xy hawing- fLa, rmbm;ﬂ atonlssr@CF 3, OH,
each of these aryl radicals is unsubstituted or
subst i t uhethyigulforoa, CE3sa|IksItrnawlaagmsZSEIoeét@atcbmendmﬁihylammo,
group consi sting of F, , Br, 1, CN, al koxy having
1, 2, 3 eulfamoylaaoa’e/l methmtﬂﬁarwlﬂmmw CF3 and 30
R3 Icﬁ ng 1, 2, 3 or 4 Catons; or WO 2006/ 136305
1005579 98 Rl is cycl ohexyl; R2 i s phenyl,

yridy r 4-pyridyl, 2-thienyl, 3-thienyl,
ﬁaphth9l1 %Qyﬁ%gﬁ%hy 2- qU|noIinyI 3-qui nol i nyl,

4 @8 nol CMHH, . CHEUCHEDI QFIg,, cﬁelqalklybha\nyg 3,4;56o0r7 C atoms,
qui nol i nyl or 8-quinolinyl, 5 where each of these aryl

r adi cal sOsQI-d;rGa@s(th—lgualkdxy)hasmgs‘t i2, 3t @4 Byatoms, ph2nyl or 2-
substituents selected fromthe group consisting of O,
Br, |, Cnyride3, alkyl having 1, 2, 3 or 4 C atons; R3

'Cﬁ'ng R0 Biske Bpetvf1a 2 rrici argySgsht g or SUBSituted by

1, 2 or 3 substituents selected from the group consisting of F, ClI,
Br, 1, 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
methylsulfonylamino;

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 salts and trifluoroacetates thereof.

3. A compound of the formula | as claimed in claims 1 or 2, in which:

A is C or S=0;

n is0,1,2or3;

R1 is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thienyl, 3-thienyl, 1-naphthyl, 2-
naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 5-quinolinyl, 6-quinolinyl, 7-
quinolinyl or 8-quinolinyl,

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;

or
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C=CH, C=C-CH3, al koxy having 1, 2, 3 or 4 C atons,
phenyl or 2- pyridyl, where phenyl and 2-pyridyl are
W@ a®eh3a3p3 ut ed or substituted by 1 or 2 substPETEP2086/005579

selected fromthe group consisting of F, d, Br, 15
I, CF3, OCF3, CN, COOwve, CONH2, COwWe, (}| aIkyI havi ng
1, 2, 3or 4 Catons and al k88y having 1, 2, 3 or 4 C
atons; R4 is hydrogen or alkyl having 1, 2 or 3 C
atons; R5 is hydrogen or alkyl having 1, 2 or 3 C

R1 at mycm%xlfﬂd R7 20 are independently of one anot her

hyd
R2 1 his RGP Edriorhi oy ik Parif, 230@8ybadhienyl, T-haphthyl, 2-

tr

oHr#tﬁ)l%m)lﬁa%%gjﬁ)r 'f?%ﬁﬂglngieuténg qi: ?H‘YF -gyinelinyl, 7-
as quiolinyhongduinoliongk or nore of clains 1 to 3 for use
corpr | 51 NI eavhedthos anBiRIICaR s Dns BB RUlsRLor substituted by 1 or
conpound ?éuﬂé?ﬁuéc[ﬁé @E!ﬁ?‘:t%d ﬂ%ﬂg | ma%FBGP: 2 g?'%ﬁngrof@rBr q9f CN, CF3,

clains 1 to 3 an cceptabe

sal t thergmgh naginct, iy e bm@g@,ﬁg t oget her with 30
pharmaceutical |y acceptable carriers and additives. 6.

R3 A p¢&iphigeBBi cal preparation conprising an effective
amount of at |east one WD 2006/ 136305
PC'F¥ EPZOO%p0@637@)°r§9 corrpound of the fornmula | as

cp,g_Te r

phar mau:eu%1 Iy ccept bl e 3§ac '°g‘i§<& §¥ ? 205?3:;(9% atoms,
I ngredi efd_ciyoge i | _
L ngred! S=ch %dF[‘ﬁéUgVS“aiﬂbng@rL&;ﬂ?ey 3 6k |0y aRFRE SRR R or 2

tion wth one or nore
ot her phq;ypigy‘pl ogi cal active ingredients or

phar maceuti cals. 5
where phenyl and 2-pyridyl are unsubstituted or substituted by 1

or 2 substituents selected from the group consisting of F, CI, Br,
I, CF3, OCF3, CN, COOMe, CONHp, COMe, OH, alkyl having
1, 2, 3 or 4 C atoms and alkoxy having 1, 2, 3 or 4 C atoms;
R4 is hydrogen or alkyl having 1, 2 or 3 C atoms;
R5 is hydrogen or alkyl having 1, 2 or 3 C atoms;
R6 and R7
are independently of one another hydrogen, F or alkyl having 1, 2, or 3 C
atoms;

and the pharmaceutically acceptable salts and trifluoroacetates thereof.

4. A compound of the formula | and/or its pharmaceutically acceptable salts as

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

5. 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 salt thereof as active ingredient, together with

pharmaceutically acceptable carriers and additives.

6. A pharmaceutical preparation comprising an effective amount of at least one
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7. The use of a conpound of the formula | as cl ai ned

in one or nore of clains 1 to 3 and/or of a
WekMwstteseut i cal |y acceptabl e salt thereof for PCTOEPRDGEPSSTI

a nmedi canent with a K+ channel - bl ocki ng effect for

the therapy and prophyl axis of K+ channel - nedi at ed

di seases. 10 8. The use of a9%onpound of the formula |

as claimed in one or nore of clainms 1 to 3 and/or of

a pharmaceutically acceptable salt thereof for

compiuad s ithe fernieal a8 Bkalingdon orfeher mbes apylaims prto;ﬁwqmdmr ef a
of cardi ac arrh%t m as whi ch can be aboli she

pharmpaegisgily gccenta l?cwlbﬂi‘%%?feﬁ‘ﬁ pglive 'Tgr@'eﬁfh@g%'égro‘f"t%
pharrﬁ?é@ﬂ%s ﬂy%]:';c %bn d§£ﬂﬁl9?§ éné‘%ﬁ‘ahi%g‘?ﬁjcbfﬁ |0Wwi'FI"PBﬁ Qﬂcr more

armaceutically accep

othergarmiabelogidal fotivepngrledients or pleatneaeaticalior  t he
t herapy or prophylaxis of reentry arrhythm as. 20 10.
The use of a conpound of the fornula | as clained in

7. ?ﬂ@ usk Jfy &rﬁﬁ?ﬁﬁ@bﬁﬁelfotﬂ?lu% I ?f@l’a%eé’fm 8ne or more of claims 1 to 3

phar maceut 1 ca acceptabl e sa thereof for producing
and/ca ofactbhmrmm\eutlomlly ad'uepltatdeaajt tbergof prmybduclggcﬁf medicament with a
supraventricul ar arrhythm as. 11. The use
K* channsbbiackistg effectifor el therapysard aropktylaxis @h&*&haﬁﬂebmﬂlated
dlseacI aine 1 to 3 25 and/or of a pharmaceutically
ggéept abl e salt thereof for producing a nedi canent for
the therapy or prophylaxis of atrial fibrillation or
atrial flutter. 12. The use of a conpound of the
8. {bemsefia caMBPUIGEAtha OGRS} assIAmBR IR PRR A MOEPfFlaims 1 to 3

and/c?rbq” gﬁ%agbca%ﬁﬁnéélﬁifd&é?t%lel ltalﬁgga%(f ﬁgrﬂghgtg‘oﬁfeﬂ?gament for

the theraphpt prophytdxis e’soandmc)aryhythemasiwhmh can be abolished by prolonging
neur odegener ati ve di sorders and cancers. WO

the agliRisPates8E PCT/ EP2006/ 005579 100 13. The use of a
conmpound of the formula | as clainmed in one or nore of
claims 1 to 3

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 reentry 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 prophylaxis of supraventricular arrhythmias.

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 atrial fibrillation or atrial flutter.

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 for
the therapy or prophylaxis of respiratory disorders, neurodegenerative disorders and

cancers.
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and/ or of a pharmaceutically acceptable salt thereof

for producing a nedicanent for the therapy or
wWoe@phyddexi s of sl eep-related respiratory di sOPCIEEBR2006/005579

central and obstructive sleep apnoeas, Cheyne-Stoke's

breat hi ng, snoring, inpaired central 5 respiratory

drive, sudden infant death, 1¥8st operative hypoxi a and

apnoea, mnuscle- related respiratory disorders,

respiratory disorders follow ng |long-termventilation,

13. TRERiseadf yorfpsand ef theafosoilat asl cldimbdah bnétm‘enore of claims 1to 3
adapt ati on, acute and chronic Eul monary di sorders

and/qgiat @ pharsraceuinalingeraniablei salt thetpdl deigieekging\a medicament for
e U301 8T on RO SesnbEEd BtnitAsss et vehiiehas

obstraetiveesleep wpnoeas c@heyrwlswkeia bmth mgd spomg am@acrad aentral
14. The use 8f a.c

respifatory Arivey ng gn mfae{@@@,tgl Eoﬁgpgrata/ﬁd;y@pxlﬁ arg(? apnoea rgluscle-

relatémfér gﬁ {%%rsa?(ﬁs‘éﬁt I pléé‘f'g:er% fbglgﬁ@ﬁga d?]? t%"rr%q}éégirtﬂbﬁlon

resplfaiowymlsordens pasdmlaueldamtm aHidude adapiation, dciite and, chadic pulmonary
atrial .contra

disoriifis Wik bHoPEA TG T e iR, DoNRAPGPhE AN Sisciders, dementia,
Alzhélmé?"@tdlégas%t I"a‘?ﬁﬁ&orﬁ’@%sé&%@ﬂﬂ?ﬁngf rH‘&sEQ&@Uééhder@S’oreast

clainmed in one or nore of clains to 3 and/or of
canceh dungcangearcedlbn cancepaad peostate caneereof , and of a

beta bl ocker as active ingredients, 20 together wth

phar maceutically acceptable carriers and additives.

14. ¥he WReldtad 6B@pBUNE aF tHy RPAILA | 88 cRiMRHiis long dMmore of claims 1 to 3
ef fective anmount of at |east one caonpound of the

and/qrmfmpfaarm%@u@pailm@pemalalﬁesaﬂrthﬁtﬁq fof produring a meglicament for
[ I ,
e o6 Grodty BISERESHAARL) K AFGERLPH 15 oo b EhERL ana o
increhSigigtadteal ogntiactilitgr maceut i cal |y acceptable carriers and
addi tives.
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 salt thereof, and of a beta blocker as active ingredients,

together with pharmaceutically acceptable carriers and additives.

16. 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 salt thereof, and of a IKs channel blocker as active

ingredients, together with pharmaceutically acceptable carriers and additives.



