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(54) Title: ORTHO-SUBSTITUTED AND META-SUBSTITUTED BIS-ARYL COMPOUNDS, METHOD FOR THE PRODUC-

TION THEREOF, THEIR USE AS A MEDICAMENT. AND
COMPOUNDS :

PHARMACEUTICAL PREPARATIONS CONTAINING THESE

(54) Bezeichnung: ORTHO, M'ETA-SUBSTITUIERTE BISARYLVERBINDUNGEN, VERFAHREN ZU THRER HER-

™ STELLUNG,
<, ZUBEREITUNGEN

™~
o

IHRE VERWENDUNG ALS MEDIKAMENT SOWIE SIE ENTHALTENDE PHARMAZEUTISCHE

{57) Abstract: The invention relates 1o compounds of formula (I}, wherein Al 10 A8, R(1}, R(2), R(3), R4y, R(30} and RGED

v= have the meanings as cited in the patent claims. These compounds are especially well-suiled for nse as novel antiarrhythmic active

=t

02/4

substances, in particular, for the weatment and prophylaxis of atrial arrhythmias, e.g.

awrial fibrillations (AF) or arrial flanters.-

(57) Zusammenfassung: Ortho, meta-substituierte Bisarylverbindungen, Verfahren zu ihrer Herstellung, thre Verwendung als Me-

dikament sowie sie enthaliende pharmazeutische Zubereijtungen Verbindungen der Formetl (I worin A1 bis A8, R(IY, R(2)}, R(3),

R(4), R(30) und R(31) die in den Anspriichen angegebenen Bedewrungen haben,
tiarrhythmische Wirkstoffe, insbesondere zor Behandlung und Prophylaxe von Vorhot-Arthythmien, z.B. Vorhofflimmern (atrizie

=

Fibriilation, AF) oder Vorhoff-Flattern (atriales Flatiern).

sind ganz besonders geeignet als neuartige an-




i ndependently of one another are CxH2x-R(l 4); x is 0, 1, 2, 3 or 4, where
x cannot be O if R(14) is OR(l 5) or S021Vlie; R(l 4) is aI kyI havi ng .1, 2,
3, 4, 5 or 6 atoms, cycloal kyl having 3, 4, 20 5, 6, 7, 8, 9Mip2@s 11
carbon atoms, CF3, C2F5, C3F7, CH2F, CHF2, OR(15), SO02Me, phenyl,

napht hyl , bi phenylyl, fury[, thienyl or an N-containing heteroaromatic
having 1, 3032/44133, 6, 7, 8 or 9 carbon atons, where phe ,
bi phenylyl, furyl, thienyl and 25 the N-containing heteroamﬁﬁgi@ﬂ“
unsubstituted or. substituted by 1, 2 orl 3 substituents selected fromthe
10 May 200Pes@ipiooup consisting of F, d, Br, 1, CF3, OCF3, N02, CN,
COOMe, CONH2, COWe, NH2, OH, al kyl havi ng 1, 2, 3 or 4 carbon atons,

al koxy having 1, 2, 3 or 4 carbon atons, dinethylanmno, sulfanoyl,

met hyl sul f Ortiib, ﬁl@th-s@béfﬁ I | kvl havi.n .2, 3,

or 5 carbon atoms cycl og@hk‘yb‘iéﬁrﬂaw r@ %8940 rgé Sé(s" @\eﬁ)ﬁepﬁrﬂw ‘%ﬁé“ﬁ?
phenyl , v#¥ Bigdicamany aad Pb@mwedhcai@bmarammdmpﬂsm@tr@m 3 substituents
sel ected5fromthe group consisting 10 of F, d, Br, 1, CF3, N02, CN, COOwWw,"
CONl-12, COWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy
having 1, Afirg a@PGGiO&ﬁietimsenamerﬁlonthmddxyé esthpsundsot keramydia |, et hyl sul f onyl
and net hyfsulfonyl ami no; 15 R(13) is hydrogen, alkyl having I, 2, 3 or4
carbon atons orCF3; R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon

atons or CF3; R(3) is Cy Hy-R(1 6); 0
| A3 R(3)
Aﬁ/ X T/
M A pu
R(1)\R( 0) B(31)

T rr '
ABx_ AB

R(2) a7

10 in which;

A1, A2, A3, A4, A5, AB, A7 and A8
independentiy of one another are nitrogen, CH or CRS5, at least four of these
groups being CH;
R(1)  is C(O)OR(9), SO2R(10), COR(11), C{O)NR(12)R(13) or C(S)NR(12)R(13);
15 R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
X is0,1,2,30r4,
where x cannot be 0 if R(14) is OR(15) or S0oMe;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 atoms, cycloalkyl having 3, 4,
20 5,6,7,8,9, 10 or 11 carbon atoms, CFg3, CoFg, C3F7, CHoF,
' CHF2, OR(15), SO2Me, phenyl, naphthyl, biphenyiyl, furyi,
thienyl or an N-containing heteroaromatic having 1, 2, 3, 21, 5,
6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
25 the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



yis 0, 1, 2, 3 or 4, where y cannot be O if R(1 6) is OR(1 7) or S02Me; 20
R(16) is alkyl having 1, 2, 3, 4, 5 or6 carbon at ons, cycl oal kyl havi ng 3,
4, 5, 6, 7, 8, 9, 10 or 11 carbon atonms, CF3, C21°5, C3FT QTbMay 20052,

OR(lI 7), SO02Me, phenyl, naphthyl, fury[, thienyl or an N containing

het er oaromat i ¢ havi ng 1 2, 3, 4, 5, 6,7, 8 or 9 carbon atons, where
phenyl, naphthyl, furyl, th| enyl and th% N-containing 25 heteroaromat I C
are unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, d, Br, 1, CF3, OCF3, N02, CN, COOwve, CON -12,
COve, NH2, OH, al kyl havi ng 1, QZOUIBC@FS!SﬁIWfUﬁrCIaBdeOF@,I(R@E:g Neyi oy, 1, 2,

3 or 4 carbon atons, dinethyla % y | sul fonyl and 30

net hyl sul f onyl ani no; 10 May 200?8@\@( Isliqo 4319 @33/2 Qﬂk@lkyfh’gyggg Eazg
-3, 4 or5 carbon atoms, cycloal ky ) ﬁ@ [

phenyl or 2-, 3- or 4-pyridyl, @BQQ ?ma’ragoxy'?""@r{zé)g%/?ﬁ 4iGarbgre .
unsubstituted or 5 substitut edab;;mé, dl&My!aﬁnmgﬁlfC'dr\lﬁtﬂmtlﬁeﬁﬁlsﬁfé%gf\BOm

rou nsisting of F, C, Br, 3
%HZ,pﬁ al kyl having 1, 2, H?Gftiylay WYRMiNGs. al koxy having 1, 2, 3 or

4 carbon atoms, dinethyl EFI{’(HBP 'Sscﬁ&mmg” FQE‘t3h)t| l(ﬁéag@/ E;E,‘?Sdr% qalkyl

gze}ﬂgéll SRl(J: f g?yl mepg R(()Ir 6) | s def‘ﬁ\ﬁ‘éﬂ 3a§ E@aﬁmw atlomﬂepl:;;zonme@yl 1, 2 or
3 _15 R(I9) i's COCH, CONH2, CONR( 2%?!h|? Eé)uns%ggﬁutze%)orosrub(s:tll_{%?eld by 1,20r3
substituents selected from the group consisting
10 ' of F, Cl, Br, I, CF3, NO5, CN, COOMe, CONHo,
COMe, NHo, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methyisulfonyl
and methylsulfonylamino;
15 R(13) is hydrogen, alkyt having 1, 2, 3 or 4 carbon atoms or CFsg;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R@) is CyHgy—R(16);
y is0, 1,2, 30r4,
where y cannot be 0 if R(16) is OR(17) or SOoiMe;
20 R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6,7,8,9, 10 or 11 carbon atoms, CFj, CoFs5, CgF7, CHoF, CHF»,
OR(17), SO2Me, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
25 heteroaromatic are unsubstituted or substituted by1,20r3
substituents selected from the group consisting of F, Cl, Br, |,
CF3, OCF3, NOp, CN, COOMe, CONH», COMe, NH», OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoy/, methylsulfonyl and
30 . methylsulfonylamino; |




R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v- CF3 or
owH2w phenyl, where the phenyl ring is unsubstituted or substituted by 1,
2 or 3 substituents selected fromthe group 20 consisting oft0MaydopsBr, 1,
CF3, N02, CN, COOve, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or carbon j. atons, dinethyl am no,

sul fanoyl, nethyl sul fonyl and nethylsuffonylamno; 25 v.is 0, 1, 2 or 3;
wis 0, 1, 2 or 3; R(21) is hydrogen or alkyf having 1, 2, 3, 4 or 5 carbon
atons; R(22) is al kﬁljﬁav_i n% 1, 2, i 4 or 5 carbon atons; R(4) is
hydrogen, al kyl havi hil?, 8 hydiogen, glkijghhaying,t 1512, 4@siiscarboma®Ms,30 or 10
May 2005 4 R(3) and R(4) dyeapt a4Chal h n oups,
of which one nethyl ene group c@ﬁh%ghggbﬁéggéabc%%%[goﬁl ﬁt-SN&‘gnﬁ 09"2_,
-N(met hyl') - or -N(benzyl) -3- ®&pyridgyl,F, C, Br, 1, CF3, N02, CN, COOw,
CONIl -12, COwe, NH2, OH, alkyl having ' 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atonﬂhergpﬁﬁ'ﬁﬂ)ﬂrgmcﬁ&r%WFKHhWansmbsﬁtyt&derf onyl

or net hyl sul fonyl am no, where ig,bfRutetdRey t r gl radi cal s At
to A8 have the neaning CR(5), the radi Cgﬁ?g %?45% g%gé&ﬂt#%élgg{eﬂdg% ntly
of one another; R(30) and R(31) 91®H ernsitindehi ¢1,dr, HiIBFRGTHgr N&L CN,
hydr ogen or al kyl having 1, 2 or 3 carbaon atons; or R(30) and R(31)
COOMe, CONHp, COMe, NHo, OH, alky! having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
10 methylsulfonylamino;

or
R(3) is CHR(18)R(19);
R(18) is hydrogen or C,Ho~-R(16), where R(16) is defined as indicated above;
z i50,1,20r3; :
15 R(19) is COOH, CONHp, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy~
CF3 or CyHay- phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
20 consisting of F, Cl, Br, |, CFg, NO»o, CN, COOMe,
CONHyp, COMe, NHs, OH, alkyt having 1, 2, 3or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
25 v is0,1,20r3;
' w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFg;
30 or



together are a chain of 2 nethylene groups 15 or its pharmaceutically
acceptabl e salts. Preferred conpounds of the fornmula | are those in which:
A, A2, A3, A4, A5, A6, A7 and A8 independently of one anot HéM=arx05
nitrogen, CH or CR(5), at least 4 of these groups being CH 20 R(1) is
C(OOR(9), SO2R(I 0), COR(I 1) or CCONR(I 2)R(1 3) R(9, Rl 0, R(I 1)
and R(l 2) independently of one another 4re CxH2x-R(14); x is 0, 1, 2, 3
or 4; where x cannot be -0 if R(l 4) is OR(l 5); 25 R(14) is al kyl having
1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon
at ons, CF3R(IPRG M(¥) phenyl, napht hyI bi phenyl yl , furyI thi enyl or an
N-cont ai ni ng heterotﬁromatlc havi ng 1, 3, 4, 5 6, 7, 8 or 9 carbon

at oms, where phdR§FiNeLaIGA slaqin %Fpﬂﬁérmemylemryups,tq{mm meetmﬂemme

N- cont ai ni ng het®s@se [ sgbsgi t. d te yl 2 or 3
substltuenﬁ@sel%c%d&ﬁ%r@%lﬁ()@d H?ouﬁ cdnﬁﬁ’t Il\ﬁfneé F%}(ﬁ’l& BFI 1, CF3,

OCF3, NO2 1DFMVaY BzobsiFaisW GO, GIDNHQ, CIiNEs, Nith, GHKulkyitaines 1.
2, 3 org4 carbqgn_a é | koxy having 1, 2, 3 or 4 car bon at ons,

di met hyl Ani no, SuPf Phgicarhen & Fﬁuafl@mylhawnm ReBloy dsarbomatcns,no; 5 R(I 5)

i s al kyl havi ng dimetd laﬁ'uné1 if havin > or
6 carbon atons, CF3 (%r Q{ aﬁlo&ﬁ npt-ﬁﬂyl %ﬁﬁ‘%‘@%@"a t‘%?ed?gbt
2 or 3 substitGam ﬂ”'%@lFé'd:ﬂaéW dfwa@m&hé\@uﬁ&hawmesmeagmgfcﬁ(& tﬁb,ra@éals
CF3, N02, CN, alklhawn 1, 2, 30 4
carbon at ons. regaﬁhe&%deggvgent}y otl\clane anothe y 9 _

R(SO) and R(31)

10 independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
or
R(30) and R(31)

together are a chain of 2 methylene groups

15 orits pharmaceutically acceptable salts.

Preferred compounds of the formula 1 are those in which:
Al, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), at least 4 of these groups being CH; ‘
20 R(1)  is C(O)OR(g), SOsR(10), COR(11) or C(O)NR(12)R(13)
R(9), R(10), R(11) and R(12)
independently of one ancther are CyHox-R(14);

X is0,1,2,30r4;
where x cannot be 0 if R(14) is OR(15);
25 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycioalkyl having 3,

4,5, 6,7, 8 or 9 carbon atoms, CF3, OR(15), phenyl, naphthyl

biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
| where phenyl, naphthyl, biphenylyl, furyl, thienyl and
30 the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, |, CF3, OCFg, NOp, CN,



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

nmet hyl sul fonyl and nethyl sul fonyl am no; R(13) is hydrogen, alkyl having 1,
2, 3 or 4 carbon atons orCF3; 15 R(2) is hydrogen, alkyl hagivmg #0052, 3 or
4 carbon atons or CF3; R(3) is Cy H2y-R(16); y is 0, 1, 2, 3 or 4, where y
cannot be O if R(l 6) is OR(l 7) or SO2Me; R(16) is al kyl having 1, 2, 3,
4, 5 or6 carbon atons, cycl oal kyl havin@ 3, 4, 5 206, 7, 8, 9, carbon
atons, CF3, OR(l 7), S02Me, phenyl, naphthyl, f uryl, thienyf or an
N-contai ni ng heteroaromatic having 1, 2, 3, 4, 5 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, f@fBQMe,tG{DEHQl Célide t Mido NOEID Akl tidvive 1, 2,
heteroaromatic are unsubstituted or substituted by 1, 2 or 3 25
substituents sel ected fromthe gt8uhcrBREialeMsgakspxyrhadng 182, 3 or 4 CARONOCF3,

2, O SN, O 42, e, s lnenc 4ol ety 55107

atons, al koxy having 1, 2, 3 or 4 carbon “atons,
met hyl sul fonyl and met hyl sul f oripéthpsiéonyldniiey 2005 6 R(17) is hydrogen,

al kyl hgving 1, 2, 3, 4 or r t ycl Ik);l'hvin 3, 4, 5 or 6
carbon atons, CF3, phenyl %g%g- ?&ngk%ﬁé% ﬁfpij)%’l(ﬂy Farﬁﬁﬁ Phei¥ploady! 2- |
3- or 4- pyridyl are unsubstitut &aving 34, SWhE édrbbedtdiNs GF oP;Bh@hy([:F
substituents selected from the group consisting of F, O, Br, 1, 3,

OCF3, NO2, OCON, COOMe, CONH2, COMhichNBinsThbstitaleklydr subsiitotpd By 1,22 oB30r 4
gﬁ[ ?gpmif 0”’5 . alkoxy having 1, 2¢,3ffedts SRR ELIRE gréjdpngc}ngYslti%go??:’,
Cl, Br, 1, CF3, NO2, CN, COOMe, CONH», COMe,
10 ' NHp, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;
R(13) is hydrogen, alky! having 1, 2, 3 or 4 carbon atoms or CFg;
15 R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(3) is CyHo~R(16);
y i80,1,2,30r4,
where y cannot be 0 if R(18) is OR(17) or SOoMe;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 8,7, 8, 9, carbon atoms, CF3, OR(17), SQ02oMe, phenyl, naphthyl, furyl,
thienyt or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,7,80r
9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
25 substituents selected from the group consisting of F, Cl, Br, I,
CF3, OCFg, NO2, CN, COOMe, CONHp, COMe, NHo, OH,
alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or

4 carbon atoms, dimethylamino, suffamoyl, methylsulfonyl and
methylsulfonylamino; |



hyl sul fonyl and met hyl sul fonyl ami no; or R(3) is CHR(18)R(19); R(l 8)
|12 ggrggen or >C/:zHZZ-R(I 6%1, where R(I 6) is def ined as indicated abovg;
15z is 0, 1, 2 or 3; R(19) is CONI-12, CONR(20)R(21), COOR(IBMayR00£H20H;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CvH2v- CF3 gr
OM2w phenyl, where the phenyl ring is unsubstituted or substituted 20 by

1, 2 or 3 substituents selected fromthé group consisting of F, A, Br, 1,

[ 2, 3
CF3, OCF3, N02, CN, COOwe, CONI-12, COwVe, NH2, OH alkyl having 1, 2,
or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul famoyl, et hyl sul fdhgl  isrydesgareialigl bavingryRaBisor 5 carbion flomé, 2 or 3; w -

i : i i 1, 2, 3, 4 or 5 carbon
roms: R22) 15 alkyl haviideg8Bellag® Y 5 SR on sicusd FapPRor s
ﬁygroéen,- af kyl having 1, g_,oragfgﬂm’ggl, or 6 carbon atons or C::-lg é(}l Ma?/k2|005
7 R(5 is F, d, Br, 1, CF3, NOZ, ; COOMWe, _CO\IHZ, CQVE,N , , al ky
havi(ng; 1, 2, 3 or 4 carbon atorvgherelphexyl dredsj Bgorl4- Prid@ e uhsaBstGBgat ons,

R(3D) & ndependent 1y ot one. anst nupSBteculcets SHosfedns Rabeieg fom? or 3
carbon atons; or the group consisting of F, Cl, Br, |, CFg, OCF3, NOo,

CN, COOMe, CONHg, COMe, NH», OH, alkyl having

1,2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylamino, sulfamoyl,

10 methylsulfonyl and methylsulfonylamino:
or '

R(3) is CHR(18)R(19);
R(18) is hydrogen or CzH»,-R(16), where R(16) is defined as indicated
above;
15 Z is50,1,20r3;
R(19) is CONH2, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
CF3 or CyHow- phenyl,
where the phenyl ring is unsubstituted or substituted
20 by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, 1, CFj, OCFg, NO9, CN,
COOMe, CONHo, COMe, NHo, OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and

25 methylsulfonylamino;
v is0, 1, 2o0r3;
w iI50,1,20r3;

R(21) is hydrogen or alkyi having 1, 2, 3, 4 or 5 carbon atoms;
R(22) s alky! having 1, 2, 3, 4 or 5 carbon atoms;
30 R(4) is hydrogen, alkyl having 1,2, 3,4,50r6 carbon atoms or CFg;




R(30) and R(31) are a chain of 2 nethylene groups 10 and their

phar maceuti cal
formula | are
i ndependent | y

|y acceptable salts. Particularly preferred conpounds of the
those in which A, A2, A3, A4, A5, A6, A7 and0A&y 2005
of one another are nitrogen, CH or CR(5), where at nost two

of these groups Al -A8 are nitrogen and¥at | east 4 of these groups are CH.

15 Li kewi se preferred conpounds of the

ormula | are those in which: A,

A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH

or CR(5)

ere t two of these groups are nitrogen and at |east 4 of
t hese grcﬂ!ﬁ!ﬁ é?r’é’a{%ia,g?éectﬁ@w &Q‘f@@%&@), CQHm @Odde, NitR(@H1alkgirhaving

C( O NR(12) R(|

) ) ReI 1) and .R(I,.2) .,independently of one
anot her are Q(iZ‘;’-%Q?{ii)c?rtﬁg(A Elitg}r&’ aﬁiox %aglngﬂ,%:S\g%ng@r APt be 0 if R(1
4) is OR(1 5); didetRylamino,issifamioyl, reriiBaidnyl ér mdthyfsulfenPanfhgar bon at ons,
cycl oal k avi pds 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon” atons, CF3, C2F5,
,30%1%,@(1

. C3F7, CH

5), phenyl, naphthyl, biphenylyl, furyl, thienyl or

L, PTG ey ey 75 s

atons; 30 where p

enyl , "napht hyl,

N-cont ai ni ng h8ld@%aronmatic are unsubstituted or substituted by 1, 2 or 3
substitugpts selected fromthe 10 May 2005 8 group consisting of F. O,
Br, 1, CF3, OCF3, N02, CN, COOwve, CONI-12, COwe, NH2, OH, alkyl having 1,
2, 3 or R{3@aansbR(3H)oms, al koxy having 1, 2, 3 or 4 carbon atomns,

di et hyl am no,

' ERIRY: > BN Urbony! and

10 and their pharmaceutically acceptable salts.

Particularly preferred compounds of the formuia | are those in which A1, A2, A3, A4,

A5, A6,

A7 and A8 independently of one another are nitrogen, CH or CR(5), where at

most two of these groups A1-A8 are nitrogen and at least 4 of these groups are CH.

15

Likewise preferred compounds of the formuia | are those in which:

A1, A2,

A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or

CR(5), where at most two of these groups are nitrogen and at least 4 of these groups

are CH;
20 R(1)

25

30

is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
X is0,1,2 30r4, |
where x cannot be 0 if R(14) is OR{15);
R(14) s alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3,4, 5, 6,7, 8,9, 10 or 11 carbon atoms, CF3, CaFs,
CaF7, CHoF, CHF,, OR(15), phenyl, naphthyl, biphenylyl, furyl
thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5,

y

6, 7, 8 or 9 carbon atoms;
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



5 net hyl sul fonyl am no; R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atons,

cycl oal kyl having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, which is
unsubstituted or substituted by 1, 2 or 3 substituents sel aotveg 2009m t he
group consisting of F, 10 C, Br, 1, CF3, N02, CN, COOwve, CONH2, COwE,

NH2, OH, al kyl having 1, 2, 3 or 4 carbgn atons, al koxy having 1, 2, 3 or
4 carbon atons, dinethylam no, sulfanoyl, nethylsul fonyl and

met hyl sul fonyl ami no; 15 R(13) is hydrogen R(2) is hydrogen or alkyl having
1, 2 or 3 carbon atoms; R(3) is CHR(lI 8) R(l 9); R(18) is hydrogen
orCzH2z-R(16); R(16) is al kyI heQFP%CQnS@mQ@fQCISBDII&IE@@@HSH&OQ}?CN

cycl oal kyl having 3, 4, 5, &06%9%#[9 Mar bon_atons, CF3, C2F5,
C3F7, CH2F, CHF2, OR(1 7), soz Ha’a% iRy INHz, &P';Ha'kstlmaémn & an
N-cont ai ni ng het eroat om havi ng 7,8 or ar bon at ons,
wher e phenyl, naphthyl, furyl, t:%? étc%rﬁ%, Ty haying hgg 4FRPBMaL i

are unsubstituted or substitut edttdims Jdm@ﬂtgdarﬁrﬁ&smﬂfd%dwtm@!hg%uﬁt%ﬁ%éd from
t he gr%ﬁ'p consisting of F, d, Br , 12

al kyl having 1, théé‘(gfo”l'%@%lpﬁon atoms, al koxy having 1, 2,

3 4 b t , di
STyl oo st o d ) s sy ekl b, 4P g ot

‘CONl - 12, CONR(20) R(21), COOR( 22) hgying@pd+p or 6 carbén atoms CF3 or phenyl,

which is unsubstituted or substituted by1,20r3
substituents selected from the group consisting of F,
10 Cl, Br, |, CFg, NO2, CN, COOMe, CONHo, COMe,
NHs, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethyilamino, sulfamoyl, methylsulfonyi and
methylsulfonylamino:
15 R(18) is hydrogen
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19);
R(18) is hydrogen or C;Ho,-R(16);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloatkyl having 3, 4, 5

H

20 6,7,8,9, 10 or 11 carbon atoms, CF3, CoFg, CaFy, CHaoF, CHFp,

OR(17), SOzMe, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroatom having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,2o0r
25 3 substituents selected from the group consisting of F, C, Br, |,

CF3, OCF3, NOg, CN, COOMe, CONHy, COMe, NHaz, OH,

alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methyisulfonyl and

methylsuifonylamino;
30




R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CvH2v- CF3 or
CwH2w phenyl, 5 where the phenyl ring is unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting abNayZdos Br, 1,
CF3, N02, CN, COOwve, CONI-12, COMB, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon 10 atomns, dinethylam no,
sul fanmoyl, nethyl sul fonyl and net hylsu$fonyl amno; vis 0, 1, 2 or 3; w
is 0, 1, 2 or 3; R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon
atons; 15 R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms; R(4) is
hydr ogen or al ¥yl haif &gl,2 @r3;2 carbon atoms; R(5) is F, O, Br, 1, CF3,

COOwve N ' 3 4 carbon
oy o AT B, A bR Gl o, i o0
| f I il I B@: ; epe y o
one. anot her are-hyar ooa of MoK AR R P2 S X ek Sboh MRS Kdteat o
salts. Very particularly pCE WE\S\”"Z‘X?@@S‘WS of the fornula | are those in
: an

which: 25 A, A2, A3, A4, A5, A8 i ndependent |y of one anot her
are nitPogen, CH or CR(5), wher aviwre tiesphaméring istumeabstiioRds substitifdgogen

f these groups & X 1S O OR(9), SO02R(1 0), COR(I
?)n do?tcl(g)ailtR(iz? R( 13)e s gR( 9)',0 R?ﬁy%%*d'%”]gﬁ“&%% Pe%'?c feun ihaygi9sRdent |y of
one another are CxH2x-R(14); Xcbasitinglef B,C3BRI1, EF31ROREN BoMED
CONHp, COMe, NHp, OH, alkyl having 1, 2, 3 or 4

carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

10 atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
v is0,1,2o0r3;
w is0,1,20r3;
R(21) s hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms:
15 R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms; |

R(4) s hydrogen or alkyl having 1 or 2 carbon atoms: ,
R(5) isF,Cl, Br, I, CF3, NOo, CN, COOMe, CONHgp, COMe, NHyp, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyi or methylsulfonylamino;
20 R(30) and R(31)
independently of one another are hydrogen or methyl
and their pharmaceutically acceptable salts,

Very particularly preferred compounds of the formula | are those in which:

25 A1, A2, A3, A4, A5, AB, A7 and A8 ‘
independently of one another are nitrogen, CH or CR(5), where at most one of
these groups is nitrogen and at least 5 of these groups are CH;

R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13):
R(8), R(10), R(11) and R(12)
30 independently of one another are CyHoy-R(14);
X is0,1,2,30r4;




R(14) is alkyl having 1, 2, 3 or 4 carbon atons, cycI oal kyI havi ng 3, 4,

5 6, 7, 8 or 9 carbon atons, CF3, phenyl, napht hyl , bi phenylyl, furyl,

t hi enyl or an N-containing heteroaromatic having 1, 2, 3, 50May51,005, 7, 8
or 9 carbon atons, where phenyl, naphthyl, bi phenylyl, furyl, thienyl and
t he N-containing heteroaromatic are unsybstituted or substituted by 1, 2
or 3 substituents selected fromthe gr1 up consisting of F, C, Br, 1, CF3,
OCF3, NO02, CN, 10 COOwve, CONH2, COwve, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy_having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanmoyl , net hyl sul B&W and et hyl sul f onyl am no; R(13) is hydrogen; 15

R(2 ishdroenor met hyl; is O .2, 3 or 4,
vvgleae y c)e/mnotgtJ be 0 if R)(/l 6 &51%%23 JF&% ‘émﬁy?y‘%l&ﬁjﬂﬁﬂgaxmgz? 43, 4,
5 or 6 carbon atons, cycl @aBk?IB bagicaghdh atéme)CFSzﬁhﬁnyi7naFﬂ1tﬁ)ﬂ &pﬁéﬁmn

atonms, CF3, OR(1 7), SOZM? Ehenyl naphthyl, furyl, thienyl” or an
N- cont ai ni ng het er oar onat f¢Yh &y OIaﬂZ\l-CQﬂTammghEGfoarﬁma&ccbiav&gcarzbgn

at.onms, mvhere phenyl, naphg{hgl flﬁré’rlgc%moﬁr%{nggnd t he N-contai ni ng
t

heteroaronmatic are unsubstitu ed or substl by 1, 2 or 3 25

substituents sel ected fromthe ghengphong Bapmgylolfnpﬁenﬁ:jn, fuByl, tmen)@gﬁd NO2,
OCF3, CN, COOwe, CONI-12, COWE, NF&ZC:EW%J having 1, 2, 3 or carbon
atoms, afkoxy having 1, 2, 3 or ngt maEﬂrﬂ%tinJﬁSHBSt'@tﬂdffanoyl

met hyl sul fonyl and met hyl sul f osubgtiited byl M3 S0 Rituents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NOo, CN,
10 COOMe, CONHy, COMe, NHyp, OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyt and
methylsulfonylamino;
R(13) is hydrogen;
15 R(2) is hydrogen or methyl;
R(3) is CyH2y-R(16);
y i50,1,2,30r4;
where y cannot be 0 if R(1 6) is OR(17);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 8,7, 8 or 9 carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
25 substituents selected from the group consisting of F, Ci, Br, |,
CF3, NOo, OCF3, CN, COOMe, CONHz, COMe, NHo, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2,3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;




R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl
having 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3- or 4- pyridyl,
where phenyl or 2-, 3- or 4- pyridyl.,are unsubstituted 5 od0Mu2003 uted by
1, 2 or 3 substituents selected from the group consisting of F, d, Br, 1,
CF3, N02, CN, COOwve, CONH2, COwe, NH2,, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 14 carbon” atons, dinmet hyl am no,

sul fanoyl, methyl sul fonyl and 10 net hyl sul fonyl am no; R(4) is hydrogen or
al kyl having 1 or 2 carbon atonms; R(5) is F, d, Br, 1, CF3, NO02, CN,
COOMVe, CONH2, Cove, REY) dwhydiogen, allyihayingll, 2.3, 3 a5 darban tsmat ons,

al koxy having 1, 2, 3 or . , L.pet hyl am no fa |,
net hyl sul fonyl or met hyl sfhyg@r%y g%g\hgg%lg %{Jgg)caé:}% ﬁ?% all'jﬁdegg%ﬁé’ﬁ?%y of
one anot her are hydrogen &L gt By}idyl and their pharnaceutically acceptable

salts. Especially preferred conpounds of the fornula | are those in which
20 A4 is CH or nitrogen; A, A2whase phenylas2-/F mdd ppBdylmie pascsstitutyd of one

anot hers; are CH or CR(5), where f hese .gr.ou are .. 25 Very
especi al |y preferred conpounds §¥ S{’ﬁ%@%&?& Y tho";fﬁ“l?sr{@'é%ﬁ? ﬁekﬁﬁ%ﬁmm R(1)
s (O OR(9), S02R(10), COR(l 1jhegroBp@ohsishiag B £3TL, BR(OLFRNODON R(I 1)
and R(1 2) independently of one another are CxH2x-R(I1 4); x is 0, 1, 2 or
3; 30 R(14) is alkyl having 1, 20QMer @ONHHTOMEM 2, Ot allalt kalinhayepg 3,
4, 5, 6, 7, 8 or 9 carbon atons, CE3, phenyl or pyridyl, 10 May 2005
3 or 4 carbon atoms, alkdxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyi, methylsulfonyl and
10 methylsulfonylamino;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms:
R(5) isF,Cl, Br, 1, CF3, NOo, CN, COOMe, CONHp, COMe, NHp, OH, alky! having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl or methylsulfonylamino;
15 R(30) and R(31)
independently of one another are hydrogen or methyi;
- and their pharmaceutically acceptabie salts.

Especially preferred compounds of the formula | are those in which
20 A4 is CH or nitrogen;

A1, A2, A3, A5, AB, A7 and A8

independently of one another are CH or CR(5), where at least 5 of
these groups are CH.

25 Very especially preferred compounds of the formula | are those in which:
R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHox-R(14);
X i50,1,20r3;
30 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3
4, _5, 6, 7, 8 or 9 carbon atoms, CF3, phenyl or pyridyl,




12 where phenyl and ridyl are unsubstituted or substituted by 1 or 2
substituegts gel ect egyfro%the group consisting of F, d, Br, 1, CF3,
OCF3, OH, alkyl having 1, 2 or 3 carbon atoms or al koxy hau0mngayl2005 2
carbon atons; 5 R(13) is hydrogen; R(2) is hydrogen; R(3) is CYH2y-R(l 6),
y is 0, 1 or 2; R(16) is alkyl having 1, 2, 3 carbon atons, cycloalkyl
having 5 or6 carbon 10 atons, CF3, phé?yl, or pyridyl where phenyl and
pyridyl are unsubstituted or substituted by 1 or 2 substituents selected
fromthe group consisting of F, d, CF3, alkyl havi ng 1, 2 or 3 carbon
atoms and al koxy having 1 Whgrepheaybuon ayrcﬂytareljlﬁqs:abﬁmu_taj dirygil Ib@zggugud?,ﬂﬂ( ?Zar Ibzn
a, CF3, CN, COOw, (IW a aving 1, .
Ziom; or al koxy having 1 or%S“(@E@gﬁwgg%ﬁg;dIif%ilheagfﬁ’uﬂ(cgﬁ’swﬂﬂj_@%rgentIy
of one another are hydrogdr, hICRRIIEF;, OROalRPaNR) 1, @Bﬁé@@%&%ﬁ%@ﬂ%w

acceptabl e salts. Even nore especially preferred conpounds of ormul a |
are ltohose in which: R(Il) all@m(r@ymg(‘eprapamm(atom)s_; R(9) and R(lI 1) 25 .

i ndepengent |y Rl1HNGs & gltcgl(rgb are CxH2x-R(l 4); x is 0, 1, 2 or 3; R(14) is
cycl oal kyl having’5 org C bn atonms orphenyl, where phenyl is

unsubst i R{@ed isrhysiadgen; t uted by 1 or 2 substituents Sflkeft ﬁd fromlt hg ;
group copshstin F o0d, Br, 1, CF3, OCF3, OH, alky aving 1, or
car bon Ri3) 'S%Yﬂ-?y 9(16?’

y is0, 1or2;
R(16) is alkyl having 1, 2, 3 carbon atoms, cycloalkyt having 5 or 6 carbon
10 atoms, CFg, phenyl, or pyridyl ‘ '
where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 substituents selected frorr; the group consisting of F, CI,
CFj3, alkyl having 1, 2 or 3 carbon atoms and alkoXy having 1-
or 2 carbon atoms;
15 R(4)} is hydrogen;
R(5) isF, Cl, CF3, CN, COOMe, CONHs, COMe, NH2, OH, alkyl having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)

independently of one another are hydrogen or methyl;
20 and their pharmaceutically acceptable salts.

Even more especially preferred compounds of the formula | are those in which:
R(1) is C(O)OR(9) or COR(11);
R(9) and R(11)
25 independently of one another are CyHoy-R(14);
X is0,1,20r3;
R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,
where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F,
30 Cl, Br, 1, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon

atoms or alkoxy having 1 or 2 carbon atoms:




atonms or al koxy having 1 or 2 carbon atons; 10 May 2005 13 R(2) is
hydrogen; R(3) is C YH2y-R(l 6); y is 0, 1 or 2; R(16) is al kyl having 1,
2 or 3 carbon atoms, cycloal kyl having 5 or 6 carbon 5 atonsMgy2e0yl or
pyridyl, where phenyl and pyridyl are unsubstituted or substituted by 1 or
2 substituents selected fromthe group consisting of F, d, CF3, OCF3,

al kyl having 1, 2 or 3 carbon atons and gl koxy having 1 or 2 carbon atons;
10 R(4) is hydrogen; R(5) is F, d, alkyl having 1, 2 or 3 carbon atons or
al koxy having 1 or 2 carbon atons; R(30) and R(311) are hydrogen; 15 and
their phar Rggeutd padrbyemccept abl e salts. An enbodi ment may also relate to
the preparation of  the conpounds | and to their use, in particular in

phar maceut REA s.'SQQHEyr@(éﬁ)mpounds according to the invention were hitherto
unknown. They act on the 'Kvl.5 potassium channel' and, as an ultra-rapidly
activating del ayed r 6%, inhibit a desi ghated potassiumcurrent in

novel anti ar 1 hyt kit Sa oy Lere s bt Al Hbiopity Havhd el Bl and

novel antiarrhythm'c acti've cofipounds,
prophyl aRi s of atri al atlemsaphinylas pyddg, (atrial fibrillation 25 AF) or

atrial flutters. Atrial fihQrillation nd atriall flutters are the npost
frequent persistent cardi aBX'MJPH&WPW#@W@EW%@?HESWHM%’QSWW by 1
i ncreasing age and frequentdr dutitituents $alédibd @RIl GBup SHRYsARy G, T &
stroke. AF affects about 1 ullion Anericans annually and 30 | eads to nore

than 80,000 cases of strok& Qe aikyi having 1R Ar 3TaEdqn atoss and alkoxy
having 1 or 2 carbon atoms; '
10 R(4) is hydrogen;
R(5) isF, Cl, alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2 carbon
atoms;
R(30) and R(31)
are hydrogen;
15 and their pharmaceutically acceptable salts.

An embodiment may also relate to the preparation of the compounds | and to their
use, in particular in pharmaceuticals.

20 The compounds according to the invention were hitherto unknown.
They act on the 'Kv1.5 potassium channel’ and, as an uitra-rapidly activating delayed
rectifier, inhibit a designated potassium current in the human atrium. The compounds
are therefore particularly suitable as novel antiarrhythmic active compounds, in

particular for the treatment and prophylaxis of atrial arrhythmias, e.g. (atria! fibriltation
25 AF) or atrial flutters.

Atrial fibrillation (AF) and atrial flutters are the most frequent persistent cardiac
arrhythmias. Occurrence increases with increasing age and frequently leads to fatal
sequelae, such as cerebral stroke. AF affects about 1 million Americans annually and
30 leads to more than 80,000 cases of stroke each year in the USA. The presently
customary antiarrhythmics of classes 1 and 11l reduce the reoccurrence rate of AF, but
are only of restricted use because of their potential proarrhythmic side effects. There is



customary antiarrhythmcs of classes | and |1l reduce the reoccurrence rate
of AF, but are only of restricted use because of their potenti al
proarrhythmic side effects. There is 10 May 2005 14 t her ef croeMay goosat

medi cal need for the devel opnent of better medi canents for treating atrial
arrhythmas (S. Nattel, Am Heart J. 130, 1995, 1094 - 1106; " Newer

devel opnents in the managenent of atri a4 fibrillati on"). 5 It has been
shown that nost supraventricular arrhythm as are subject to "reentry”
excitat or%fewa}ves. Su%h reentries occur when the cardiac tissue has a sl ow
conduct i viE{FTO%J 9 caj gped fomibe dpyelppeiest of betaranedicampetsifodseating

| ncr easi mrigr&rwﬁﬁﬁg@waﬁégwﬁgﬁ&w .prPJd 3§%§yb¢q‘ﬁ{/fﬂ%’ glget he action

potential is a recognized nmechani smo en e preventing
thei r f ordRueianingnis I theonanaggment ofjatriddfibgiidlien?). Res. 10 19, 1990, 129 -
140; "Potassium channels as targets for antiarrhythm c drug action"). The
| ength of the action potential is essentially determ ned by the extent of

repol ar bt hgs been showe titat mdwt ehpfventrieutar Ay &S hte UL 810N Je<|+ayed

channel s._ P rtticul arly. high i,ngortance IS ascri

rectifi ere}'(f:ﬁajl O%W@He%é‘é’hg?%mﬂﬁ Scelrwhareie cagdiap tssre as & Kow ¢dtiiuativiyl Kur .
15 Most lamelvat BHeasfing tilnea(dh ' - etiljde, E403]1 and
d-sotalol), mainly or ’@fé%@ﬁ'@ﬁ&@%@@ éﬁ@?a@?gﬁ?’%‘ﬂﬁmqwﬁﬁt assi um
channel ["RaCtRy Raicghy melongingothetactior gotential is m recbdmized mebRaMsmEst

ventri cl | At L re 1t .has_ bee hown that these
corrpound?ﬂﬁg‘\%eélrz‘;h ’F*ﬁlc?r% ecgsdé%%pr{rﬂgﬁﬁpr{%%%%aﬂov ?EQ (;?IQIF &b el 2yug SlavaReBear t
rat es, 1l Phy 99 1829 Wil HPalresiderciamabhchsBirddto Ferattarignpas At actBhnN9
observede‘P.le%dth%?gféq Am CE} Cfill‘di ol . 72, 1993, 4413-4913; "Current’ status
of class I'TICEAE 5% BSHNRLERL S essntig deterningd by the axtest ehiepolairiging i n
sonme cases b hi t crease in t activity has been
found for the ﬁilgrfﬁ}‘g?ﬂége‘;evr@thﬁgﬁeer e?iﬁgcrrégﬁﬂfﬁ ﬁgﬁa@?e'?ggwel&?w BIghi n whi ch
the acti bAPYrENsere epaibad mrede the ‘tetayatirsetifies 8 AEHEMHEMSEES bof 3 d?l?%rgw le some

of thesec&h@%ﬁgt%@eﬁs@ Ip(glssi bly be overcome by bl ockers of the slow

activating conpone Feir activity has hitherto been unconfirned,
si nce 180 '

-Most known class Il antiarrhythmics (e.g. dofetilide, E4031 and d-sotalol) mainly or
exclusively block the rapidly activating potassium channel I1K,, which can be
demonstrated both in ceils of the human ventricle and in the atrium. However, it has
been shown that these compounds have an increased proarrhythmic risk at low or

20 normal heart rates, arrhythmias which are designated as “torsades de pointes” being

observed (D. M. Roden, Am. J. Cardiol. 72, 1993, 44B-49B; “Current status of class i
antiarrhythmic drug therapy”). In addition to this high, in some cases fatal risk at a low
rate, a decrease in the activity has been found for the i Kr blockers under the conditions
of tachycardia, in which the action is especially needed (“negative use-dependence”).

25

While some of these disadvantages can possibly be overcome by blockers of the slow-

activating component (IKg), their activity has hitherto been unconfirmed, since no

clinical investigations using IKg channel blockers are known.

30 The “particularly rapidly” activating and very slowly inactivating component of the
delayed rectifier IKy; (= ultra-rapidly activating delayed rectifier), which corresponds to



i nical investigations using Ks channel blockers are known. 30 The
SLgrt?cularly ragidly" activgting and very slowy inactivating conponent of
the delayed rectifier | Kur (= ultra-rapidly activating dellawes 2005
rectifier), which corresponds to 10 May 2005 15 the Kvl1.5 channel, plays a
particularly large role in the repolarization period in the human atrium
I nhi bition of the Kur potassiun1outmard5current is thus, in conparison
with the inhibition of IKr or IKs, a particularly effective nmethod for
prolonging the atrial action potentlal and thus for the ending or
preventid ﬁed‘?\”a’i ehanehmias mpardisulagy largh eotetin dze repotieizatio pbhed human act i on

I ct o ckade of the | Kur,
Popeci ar 1L THAaERR). TiolipR Pgﬂﬁe‘*ﬁ Esfé&sﬁm Hggwd&mrsm 5 te»fmgzmpanson
Raot 'r'e'zat“g?”“ﬁi?'?“é'“@‘"“”ﬁ"%v'ﬁé§ ¢ ParituB R RAGE nMoptor phSER ﬁa%‘ﬁpﬂ
targets fagtiodpotprtiabarapihuarior thaterididg i ph’évéhtﬂiri @rrhthél%'&ﬁﬂ,rﬁﬂ §Ct rica

contrast to Krand
o, o et fodcia Sl e Thiman acian Potentil scgestrbat inaeeiiveptagtotan
| mpor L antblgokadiof He WK BBl LHGr (B! paRbiohiBal BRAKBAL b €& aal N »

reason, in the case o |nh|b| ion o t he

bl ockade fibfillatian, shoutéSe ptalma:ulargfl@roﬁour&?cer@r%rmmemﬁrarg‘ch@chl 9“Fl§@l r;ﬁggs 2

I . ,
508, SoB® AR AR 150, 17 £ o svrocta o dolosborapy and
bl ockade atrfal Tlhﬂldtllﬁuﬁndudeﬂfﬁl'éctﬂéal 'ﬁér%oéeﬁrﬁéﬁ % ts % a Mtﬁ%&%ﬁ%&a}ﬁ% c?{]"ﬁc e

avai | however on the market. For . pharnmac ( _
corrpoﬁds (e tedl sam |, bupivacaine or serti ndol e), a 20 bl ocking action

[ but .t h bl ockade
ﬁQrL“?sK?‘ﬁC%‘iéaﬁh?;s "E‘Sﬁ?’ﬁ LAIEE BIBRRR el ValTnige gtpﬁé%urr'&pﬁe‘éctlgns
of the WSB&WﬁSﬁamoﬁﬁnQHe bdmaandriliR. B8t ot u@@r?e\ﬁ% i %ﬂﬂis&%ﬁ@cﬁn an

i

k
tetra ro 2 napht hal enes as pot assi um chann ocker's B oc
f hmen&vi. %f?é LN '*ﬂ* 8@91@@ IKurdflom dit aeairas) te dealbleckaaiel afdthoolian thearsk of

I med 0,12 0 The application WO 99 62 891
g: aim t ?%rgéf' §| ﬁléé;%&é%r ar ﬁel‘ﬁ?gf R %?fcét‘i?dc P the start (Z. Wang et al, Circ.
15 Res. 73, 1993, 1061 - 1076. [lacuna]

Antiarrhythmics which act via selective blockade of the IKyy current or Kv1.5 channel

have hitherto not been availabie, however, on the market. For numerous
pharmaceutical active compounds (e.g. tedisamil, bupivacaine or sertindole), a
20 blocking action on the Kv1.5 channe! has indeed been described, but the Kv1.5

blockade here is in each case only a side effect in addition to other main actions of the
substances.

WO 98 04 521 and WO 99 37 607 claim aminoindans and aminotetrahydro-

25 naphthalenes as potassium channel blockers which block the Kvi.5 channel. Likewise,
structurally related aminochromans are claimed as Kv1.5 blockers in WO 00 12 077.
The appiication WO 99 62 891 claims thiazolidinones which likewise block the
potassium channel. The applications WO 98 18 475 and WO 98 18 476 claim the use
of various pyridazinones and phosphine oxides as antiarrhythmics which shouid act via

30 blockade of the Ik, The same compounds were originally also described, however,

as immunosuppressants (WO 96 25 936). All compounds described in the




pot assi um channel . The applications WD 98 18 475 and WD 98 18 476 claimthe
use of various pyridazinones and phosphi ne oxides as antiarrhythm cs which
shoul d act via 30 bl ockade of the Ikur. The sane conpounds weiMay®00gi nal |y
al so descri bed, however, as imrunosuppressants (WD 96 25 936). All
conpounds described in the 10 May 2005, 16 abovenenti oned applications are
structurally conpletely different to t HE conpounds according to the
invention of this application. For all conpounds clained in the

abovenent |boned ap |ications, no clinical data are known to use. 5 It has
now sur prAPOVRGER @?e%ﬁa%@ﬁao'%ate $tHEtgailneomptetely sifferent tottee coimpoyhds
corrpoundsgccg@mg' I C uman Kv.l. 5 channel .
They can t heref oirogﬁgéﬁﬁngg Ozémﬁtgégfmé%ﬂl g‘?{% ‘?‘%ﬂé‘@z c& %]&Hbedé 65?“ cularly
advant ag@bq¥emanienedoaplichtiond, mo giiaical datazare khbwnctormgeunds are suitable for
the treatnent of supraventricular arrhythmas, e.g. atrial fibrillation or
atrial flutters. 10 The conpounds can be enpl oyed for the term nation of

exi st i rig ltehasi rdw suiprisingltbhewn found fhattthe Fthb OfetISub SRABE Hardl us
rhythm( ardlo e On%’g Mor eover, the substancesu red égebYarﬁlc&rﬁ'ﬁoLﬁfdQ

suscept i BFPY ReY here ge %P‘Oﬁhe'@fmﬁww@ﬂ Kv1a% channslehhay ¢arethetedoertee of
the sinused by rovsl fiaRfiyindib® havifd aliGoamP AR ARELARG Eg)ﬁ%fh%

i nvention were hitherto unknown truct ur y &8 ﬁﬂs whi ch
are not PaHICUE. thaicempeyads %S'alfablel&s‘dheltredtmem cﬁy;nptavenﬂr%mr 349 and Can.

2 C[]em arRPAmia0 .. Wil FRPRRIEH o beBMH RIS there 20 O N APr Xowr O
10

The compounds can be employed for the termination of existing atrial fibrillation or
flutters for the recovery of the sinus rhythm (cardio version). Moreover, the substances
reduce the susceptibility to the formation of new fibrillation events (maintenance of the
sinus rhythm, prophylaxis).

15 '

The compounds according to the invention were hitherto unknown.

Some structurally related compounds which are not part of this invention are described

in Symett, 1994, 349 and Can. J. Chem. 2000, 905. The compound A mentioned there
20

O

iPr
‘r/
iPr

X
0

X = H or Methyl

have a carboxamide group in the ortho position to the second phenyl ring; and a
potassium channel-blocking activity is not described.



X = H or Methyl have a carboxam de group in the ortho position to the
second phenyl ring, and a potassium channel -bl ocking activity is not
descri bed. 10 May 2005 17 According to the invention, alkylloMadi2ocabs and
al kyfene radi cals can be straight-chain or branched. This also applies to
the al kyl ene radicals of the fornulae CxH2x, CyH2y, CzZH2z, CvH2v and
OwH2w. Al kyl radi cal s and al kyl ene radildal s can al so be strai ght 5 chain or
branched if they are substituted or are contained in other radicals, e.g.
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- but yl Acdofdihg BHAY invétit jSpe opentyl . n-hexyl,
3, 3-di net hyl But Yl . heIB}tlyI Rﬁ’g%&/' ':d nony?ﬁaé&g?ﬂ,g rgﬁ'ﬁa%‘ﬁa,”rhﬁ)ﬂ%@?tﬁham or .
tridecyl ,bra@@he&ﬁé’bw alspanpplaicioythe digleaaagicaldeithadeemliae @%Hgd,e@%/m
nonadecyl i C%S}fll . 10 The divalent radicals derived fromth e Yat cal s,
e.g. net fﬁﬂ'gﬁie vy a8yt Blae, Allyl tadicaty redhelkylene radipaismaneaiso be straight-

1, 2-pr e -oropylene, 1 3-propylene, 1, 1 - butylene, 1,4-butylene,
1, 5-.peg$3ﬁh§lral’e?r @aéc'“gﬁ‘ﬁﬁw @rf,%'bﬁwg[ﬁf rRIe contingd il ether ragicals, eay.én aranpl es
of al kyl efexyastdicalc.in d51uUdYinheal MM} ra@idkicak ”ﬁg){v}' ranghed.
Exanpl es of c%cl oa| L%ll radi cal s has\}/i ng 3 t%mﬁ%gcéafrab n-a %éi{aaer@e&yf
cycl opr o1V TEPEPYbHGATOPY. n-Riibhy ey opraobyiy, tertburat tybentsl sapemyl,
cycl opentgbpetyMBIHEKYE BC3-Q WI | obut vl cl.openty|,
cycl ohex’¥l_ PNt byl (!’:/I)'/cl’ oh%ﬁlbgﬁﬁfg@h ’c@%’ﬁb'ﬁ%@?{'ﬁl ?écxfkﬁﬁgﬁc%eﬁubxw ,
rr:enft hyl , ”C@Wl, Bﬁ@ﬁ%ﬁy; pepiadeoylt Iyexa&iecylbQpﬂﬁdéqﬂlmtaﬁé@l,h@ngagétﬁ{)é{&gg 'S

avi ng olirnd gi : A or carbon atons are in particular I-, 2-
or 3- pyr P%%‘%j’e“i}.’?‘l’_"z‘?’? dpfived gy ﬁx%sza@y‘?',s, 19; melhyiene, dr T-sthimanezol v,

1, 2, 3-tril &zethylene, 1,14ropyleheyl,2-pkodyléné 12 2zpbpylene, 1-Rordtvieny Yliw 1 - or
5-tet razglgt&l 23, él Ior 5- oxazol ély 3-, 4- OFPAGS- i's(’)xgggjlryy\in,\l:é’){’1

1, 2, 3- oxadv &2t 14-byylens, §,5-pantgene. 2. 2ulimsthyl-3.3-wiopylsng 1,6-hexylene, etc.

1, 3, 4- oxadi @zmhplés ¥i aRylen8Tidicald;» 4- or 5-thiazolyl, 3-, 4- or
5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl, 1,2, 4-thiadiazol-3- or
-5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or

6- pyr i1Bi Gid¥hikyi3adiehlsdailidetad Mbran%ﬁéa.zé)@r};ple% of c&élbalgﬁl’raéi&éis?]-a’ving
3 to 11 carbon atoms are cyciopropyl, cyclobutyl, 1-methylcyclopropyt,
2-methylcyclopropyl, cyciopentyl, 2-methylcyclobutyl, 3-methyicyclobutyl, cyclopentyl,
cyclohexyl, 2-methylcyclohexyl, 3-methylicyciohexyl, 4-methylcyclohexyl, menthyl,
cycloheptyl, cyclooctyl etc.

20
N-containing heteroaromatics having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms are in
particular 1-, 2- or 3- pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl,
1,2,3-triazol-1-, -4- or 5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-
oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
25 1,3,4-oxadiazol-2-yi or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi, 2-,
3- or 4-pyridyi, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4- 5-,
6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-,
-, 6, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-
30 quinazolinyi, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5~; 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-,
6-, 7- or 8-phthalazinyl. Also included are the corresponding N-oxides of these
compounds, i.e., for example, 1-oxy-2-, -3- or -4-pyridyl.



6- or 7-indolyl, 1-, 2-, 4- or 5-benzimdazolyi, 1-, 3-, 4-, 5-, 6- or
7-1indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7-

or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8 30 quinazolinyl, 30M#2005-, 6-,
7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-,
7- or 8-phthalazinyl. Also included are the correspondi ng N oxides of these
conpounds, i.e., for exanple, | -oxy- 2-18 _3. or -4- pyridyl. 10 May 2005 18
Particularly preferred N- containing heterocycles are pyrrolyl, imdazolyl,
qui nolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl and pyridazinyl. 5
Pyridyl is either 2-, 3- or 4-pyridyl. Thienyl is either 2- or 3-thienyl.

Furyl is pitRer 1os -fu : ti,tuted pheny|l radicals can be
substitutzﬂﬁPﬁaﬂﬁgn§§?e?Hg é*h%PP%H§§§E%XQP§FH%PWnﬁygUWQ?FWWtGW”PWLthe
2,3-, 2, pyramig; pyily-pyrézisdd, mrinddibybasd pysiazigd, trisubstituted in the 10
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-position. Correspondingly,
the sanme anal ogously al so applies to the N-containing heteroaromatics, the

thi opheBePyaidy iswithhpy fs- badigiatyl. THishhRs EARg: Q-fcirgj-g}i%yl.trfq{fn‘l?f%}thé{( |Qn of a

radi cal , tngysubstituents can be identical or ere Ofand
R(4) toge?t' l'are a chain of 4 or 5 net hyl ene groups are, of which one
nmet hyl ene group can be replaced by -0-, -S-, -NH etc., then these radicals
together wth the nitrogen atomforma 5- or 6-nenbered nitrogen
hﬁ-t er ocy dflenossipstituiad rlzngerratﬁﬂalsji:mbe ﬁh?aitir;]wd][lﬁ,thér{gr, mlli@[gi BEthe 4-position,
t hi or nor phol . compoynds, _of the formula | contain one or nore
acidic o?j&gjgss p@t‘g&r %‘uth 20#" gﬁlé’ "Lén‘%“r &% £ BS-Resilion Gr driadstituted infhent i on
al so. i HE2Riés 2316-, 8,66 948421 6pBY 3j4%5-pEkiEaH (Yorrﬁ?c;nﬁﬁigﬁglﬂﬁe?g&ﬂbl y

1 F1°Z2a

tolerable salts, in particular the pharnmceuti cal ut e salts. Thus
25 the cgﬁﬁg’gﬁﬂgiyﬂscfwhﬁﬁrt?r{heamc iRiRg heterpawmatics, thedhiophere gr trene or
more COCHIrylga@iéas, can be used, for exanple, as alkali netal salts,
preferably sodiumor potassiumsalts, or as alkaline earth netal salts,
e.g. calciumor magnesiumsalts, or as anmmoniumsalts, e.g. as salts with

ammoni a r i g -] i Co nds of the fornmula I' which
carry o j*f:“@ %%?ﬁﬁi?@ﬁ%b%&@%b@?eﬁ%@%%{, he SliEns 8an beSaential or
ifferent.

If R(3) and R(4) together are a chain of 4 or 5 methylene groups are, of which one
methylene group can be replaced by -O-, -S-, -NH- etc., then these radicals together
with the nitrogen atom form a 5- or 6-membered nitrogen heterocycle, such as

20 pyrrolidine, piperidine, morpholine, thiomorpholine etc.

If the compounds of the formula ! contain one or more acidic or basic groups or one or
more basic heterocycles, the invention also includes the corresponding physiologically
or toxicologically tolerable salts, in particular the pharmaceutically utilizable salts. Thus

25 the compounds of the formula | which carry acidic groups, e.g. one or more COOH
groups, can be used, for example, as alkali metal salts, preferably sodium or
potassium salts, or as alkaline earth metal salts, e.g. calcium or magnesium saits, or
as ammonium salts, e.g. as salts with ammonia or organic amines or amino acids.
Compounds of the formula I which carry one or more basic, i.e. protonatable, groups or

30 contain one or more basic heterocyclic rings can aiso be used in the form of their
physiologically tolerable acid addition salts with inorganic or organic acids, for exampie
as hydrochlorides, phosphates, sulfates, methanesulfonates, acetates, lactates,



30 contain one or nore basic heterocyclic rings can also be used in the
formof their physiologically tolerable acid addition salts with inorganic
or organic acids, for exanple as hydrochlorides, phosphatesp s fgkes,

nmet hanesul f onates, acetates, l|lactates, 10 May 2005 19 nul eates,
furnarates, mal ates, gluconates, etc. If the conmpounds of the fornula I

si mul t aneously contain acidic and basi d9groups in the nolecule, in addition
to the salt fornms described, the invention also includes internal salts,
"betaines'. Salts can be obtained fromthe conpounds of the fornula I
accor di ngnélgatess fuspeneies, matates cgliconates, axdhfiescdmpamubiofsid @imeidth an acid

or base i di_Spg ar alternativel from,other salts by
ani on excr aﬁ%@%‘lo}ﬁs Wacﬁg‘;tadﬂﬁ% gfc‘reig'?/@baﬁgtgir?[dﬂseﬁ%? H@'%E‘l’ﬁ)éf&ﬁa Higp 1@ Hie sadlr nmul a
| can be fomesdedcribed, fiedneaitbanmsd mcftﬂéﬁﬁntehfalbﬁﬁ,mﬁéé'gga5§ chmBef ormul a
| contain,one (‘%_ nore centers of 10 aS}/rmetry,. t hese can i ndependently of
one anot P&/ o Besomnnungs ok theforaria hrcorrdiag ta gstemporprotessesnicent | on
i ncl udes exhinpROBE EHMBIrti SR : ' r [ re rs,
and m xtures pof )tswo orrﬁl?;girﬁgmgt er eoulas’o(r)%rg?(':r?’?%g%ﬁf%.%gﬁ%%%ﬂtoﬁﬁ%g@%@ﬁd/ or
di ast er edio8t ther galimby gaionraxghange.os. The invention thus incl udes
enantioners, e.g. in enantioneric pure form both as |evo- and
dextrorotatary antipodes, and in the 15 form of m xtures of the two

enant i on¥rappirepriitély substituteal; trescampoundshef the fomafia I esep@bRssent Inndi vi dual
stereois can.b re ed, if desired, by separation of a m xture
accor di ng{g[?’%glg?@? B%ﬁ?fﬁ‘snﬁﬁﬁ%ﬁémaﬁ’?ﬂ %F’{ &@Jﬁﬁ%@? H5pniinprRR SEMeEe Periers of
synt heid) asyrhinetnypidiese cAi digRndahBf i aRbtBefRive @E%Odf[’ér‘t?@gp%ﬁdnnéﬁﬁé prng 0

al so includes all ﬁaut.orre_r,l c. forns of the conpoun or mul a

The conpBeMgurglion. Jaergygnlicg incledes abpprsihia siatopigomils; erg: enaotiemersadr

pr ocessegiastaibbraBra2BAd Inhi i C a'iwtﬂﬁ' t _invention. Sonme
typi cal nutes ar er out | ilﬁg\ééﬁsﬁf tﬁﬁe&ﬁgﬁﬁgaﬂ%que*ﬁﬁéﬁﬁ%}gggﬁ{}ﬁn@lgnﬁg ow as
Schenes and/gr diasigreomgerss innany dedited ratios.alte RyadtianahB$ MHcjudecIMandomeR ( 31)

bel ow, Thde oo T HRRIc e Tl BoRThF Tove" aPd Bty ardiofiemanstn e |
Schemd S1fofmef moidturey obthe Sebemantomerd inatlfi@ent ratios or in the form of racemates.
Individual stereoisomers can be prepared, if desired, by separation of a mixture
according to customary methods or, for example, by sterecselective synthesis. If
mobile hydrogen atoms are present, the present invention also includes all tautomeric
forms of the compounds of the formuta 1.
20 _
The compounds of the formula | can be prepared by different chemical processes,
which are likewise encompassed by the present invention. Some typical routes are
outlined in the reaction sequences designated below as Schemes 1 to 4. A1 to A8 and

the radicals R(1) to R(4), R(30) and R (31) are in each case defined as indicated
25 above, if not stated otherwise below.

Thus a compound of the formula I, for example, is obtained as in Scheme 1 (method .
A) or Scheme 2 (method B). '




May 2005 20 0 HO -~01-1 0 R(30)R 'S A2 ~A~ N R(3) Pd(PPh3)4, DVE, 11
éOAI KlaZCCB 0 "AAMHI R4 R9) A8,,AA6 00 IA3~A R(3) A2 N A~A R(3)
11 A2~ N Al ~- A4 11110 R(30) 1Y, R(4) A -_Ad Kt4) 2101\an2"@$~ R(3 R
1~-0 W A5 R(9) A8 z~ A?rM 1V AR-A7 A6V 0 A2 ~AN-- R(3) A ";Ad 1.
R(1)-X 2. R(2)-Y R( RG3QR(31) R(4)~ A5 R-2) A8~~A~rM Scherme 1 5 _
Bisaryls of the formula IV can be prep&0ed by pall adi umcatal yzed Suzuki
coupling _

HO._ _OH
O R(30R 1‘)8 A.‘Z/Aaﬂ‘)LN/ R(3) Pd(PPh,),, DME,
PN \ I | Na,CO,
|

*AL_A4
o "k L "
©) AT [Br,]]
T i
o) | o
~A3 R(3) -
T | Azan\j/‘LN/ R
o | Mo _As |
R(4) =
Q K Q1) 2B.TFA  ROOR(Y) "
P Y HNT 7 s
A8y
R(®) X710 iy A8y _AS .
.
A3 R(3
Aﬁ/ I/’ {3)
Al A4
R3QIR(31) Re4).
1. R(1)X, 2. R@2)-Y R
D
R A%art0

I
Scheme 1

5 Bisaryls of the formula IV can be prepared by palladium-catalyzed Suzuki coupling
(which can be carried out, for example, in the presence of Pdi(PPhg)]s as a catalyst,
sodium carbonate as a base and 1,2-dimethoxyethane as a solvent) of an aromatic
halide of the formuia lli with an aromatic boronic acid of the formula I1. If R(9) is an
easily cleavable radical, such as tert-butyl or benzyl, compounds of the formula V can

10 be obtained, which can then be converted into compoundé of the formula I by reaction
with reagents R(1)-X and/or R(2)-Y. The reactions of the compounds of the formula V
with compounds of the formula R(1)-X correspond to the known conversion of an
amine into a carboxamide, sulfonamide, carbamate, urea or thiourea derivative. The




(which can be carried out, for exanple, in the presence of Pd[(PPhs)14 as a
catal yst, sodium carbonate as a base and 1, 2-di net hoxyet hane as a sol vent)
of an aromatic halide of the formula IIl with an aromatic hongionosci d of
the formula 11. If R(9) is an easily cleavable radical, such as tert-butyl
or benzyl, conpounds of the formula V can 10 be obtai ned, which can then be
converted into conpounds of the fornmul &1 by reaction with reagents R(l)-X
and/or R(2)-Y. The reactions of the conpounds of the fornula V wth
conmpounds of the formula R(l)-X correspond to the known conversion of an
ani ne i nt tadicad Xrisoe énd deitaislanboleafigielcaciag RAoES, &uck R a1, BRIiRHS88Ie O-
derlvatlv cTrﬁl% 0.May 2005 21 radical X here is a suitable nucleofugic

| eavi ng group, FcFCas F, d, Br, imdazole, 0- succinimde etc. For the
preparatlon of the compounds of the formula I in which R(1) is C(OOR(9),
i.e. I;(r}bgmatt es, conmpounds of the fornmula R(1)-X, for exanple, are used
in whi ch fit8e prepasationeolihe cosinaunds of the formela Ioh v Bmasé:gomn(g ie.

f d f the f la | i
whi on RO §TeAtRERREppoliRts bYe IOFRIA LR, R SRAMPR 31wt (ool ne | "
for mul a Rghigrine err@-suseitinide e, chidkofosmat® crlsuotinigidotarBonaiesf ony!

chlorides. For the preparation of conpounds of the formula | in which R(1)
is COR(lI 1), i.e. carboxam des, compounds of the formula R(1)-X for

exanpl e, raJTéh&leﬂ)alraftIOmemﬁ)dLﬁldS@ﬂIlf@fdﬁﬂula! I'th $AHEH ﬁgﬂf @i‘%l o
car boxyl i c acid chlorides, carboxylic acid 15 i mdaz des”o

anhydr i deXfoRgRides, as F‘f“'?§°&”%’"}5’§§§ﬂtﬁ ormylauBe! ) haref uses inoihish Kfls t he

fornulao%brm@—iérguquﬁwmmge of suitabl e condensing agents such as
carbodiim des or TFFH.” For the preparation of compounds of the fornula | in

which R(1) is CONR(12)R(l 3) or 20 C(S)NR(12)R(13), i.e. ureas or
t hi our eagsor kSR t f. the for 1 ounds of the
fornmul a R( 12)!\'% é&q'f"” ‘n%{’ @E ﬁ?a%gé e fghmgl[aédn%v '15%5 Qp eq(11 bByanates or
i sot hi ocvamémldemcmpolﬁﬂ@of 22 formula R(1)-X, for example, are used in which X is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chlorides, carboxylic acid
15 imidazolides or mixed anhydrides. However, it is also possible to use the free acids of

the formula R(1)-OH in the presence of suitable condensing agents such as
carbodiimides or TFFH.

For the preparation of compounds of the formula | in which R(1) is CONR(12)R(13) or
20 C(S)NR(12)R(13), i.e. ureas or thioureas, instead of the compounds of the formula
- R(1)-X compounds of the formula R(12)N(=C=0) or R(12)N(=C=S) can also be used,
i.e. isocyanates or isothiocyanates.
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2 5 Bisaryls of the formula VIII can béEprepared by pal [ adi um cat a
Suzuki,coﬁpling of an aromatic bromde, iodide or chloride of the formula.
VI1 with an aromatic boronic acid of the fornula 11 (Schene 2). Hydrolysis
of the ester using, for exanple, UCH afforq§ the free acids of the formula
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Scheme 2

5 Bisaryis of the formula VII! can be prepared by palladium-catalyzed Suzuki coupling of
an aromatic bromide, iodide or chloride of the formula VIl with an aromatic boronic acid
of the formula il (Scheme 2). Hydrolysis of the ester using, for example, LiOH affords
the free acids of the formula IX which can be converted into the bisaryls of the formula
IV by coupling with amines NHR(3)R(4). As described in Scheme 1, cleavage of the

10 labile group R(9) yields compounds of the formula V, which can be further converted to
compounds of the formuia I.

The abovementioned reactions of the compounds of the formula IX with amines of the
formula HNR(3)R(4) correspond to the known conversion of a carboxylic acid to a
15 carboxamide. Numerous methods for carrying out these reactions have been




'V by coupling with ami nes NHR(3)R(4). As described in Schene 1, cleavage
of the 10 labile group R(9) yields conpounds of the fornmula V, which can be
further converted to conpounds of the fornula 1. The abovert@miayorid
reactions of the conpounds of the formula I X with am nes of the formula
HNR(3) R(4) correspond to the known conversion of a carboxylic acid to a 15
car boxani de. Numerous nethods for carrydhg out these reactions have been 10
May 2005 23 described in the literature. They can be carried out

particul arly advant ageously by activation of the carboxylic acid, e.g.

usi ng di cegcshedyn therllew@turai ey GBpe orrMed(@it particularly advanta eousi by
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or hal ogéRPHRATEIE wib RaldlieniodBnawtianybassact i on with trimet hyI bor at es (or
other fypric acid triesters) and subsequent acidic hydrolysis.
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Scheme 3

The aromatic boronic acids of the formuia 1l needed in methods A and B can be
15 synthesized from the aromatics or aromatic halides of the formula Vi by ortholithiation

or halogen-metal exchange followed by reaction with trimethyi borates (or other boric
acid triesters) and subsequent acidic hydrolysis.
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il X ]
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Scheme 4
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formula VIl enployed in method B can be synthesized by procedures known
fromthe literature or are readily obtainable fromthe acids of the

formula X known fromthe literature byQéustonnry esterification methods.
The aromatic ortho-haloamides of the formula Il enployed in nethod A are
obt ai nabl e accordi n% to 5 schenme 4 fromthe esters of the formula VII,
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Lhe for Mol 95 B8 kAcbitd AVENSIANd e, phol ol oot cal Y

tol erabl e salts can bé used I'n ani and in
particular in humans, as pharnmaceuticals per se, in nlxtures w th one
anot her ols preparations. The present

a
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i nvention a‘lg C?@Pae?seg]n?gé' ?Egggé%aﬁﬁgﬁtbégﬁpoﬁf%pm%u@ptqongh@oynemthe
physi olﬂ)glcﬂeddi@'idmra‘ rakdaetion lstebst SucH protast E)U??&‘:Hrf ddi?észaretfg'r%lllar ?oothgse in

the thera | axi_s of the syndrones nentione the use
t he Bxc;on ) llled In the art. The choice of a protective group for possible groups and the
processes for its introduction and removal are described in the literature and can be

adapted to the individual case, if appropriate, without difficulties.

15 The compounds of the formula | according to the invention and their physiologically
tolerable salts can be used in animals, preferably in mammals, and in particular in
humans, as pharmaceuticals per se, 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 physiologically tolerable salts for use as pharmaceuticals, their

20 use in the therapy and prophylaxis of the syndromes mentioned and their use for the

production of medicaments therefor and of medicaments having K* channel-blocking
action. The present invention furthermore relates to pharmaceutical preparations
which, as active constituent, contain an efficacious dose of at least one compound of
the formula | and/or of a physiologically tolerable salt thereof in addition to customary,

25 pharmaceutically innocuous vehicles and excipients. The pharmaceutical preparations
normally contain 0.1 to 90 per cent by weight of the compounds of the formula | and/or
their physiologically tolerable salts. The pharmaceutical preparations can be prepared
in a manner known per se. To this end, the compounds of the formula | and/or their
physiologically tolerable salts are brought, together with one or more solid or liquid

30 pharmaceutical vehicles and/or excipients and, if desired, in combination with other
pharmaceutically active compounds, into a suitable administration or dose form, which

can then be used as a pharmaceutical in human medicine or veterinary medicine.




production of nedi caments therefor and of nedi canents having K+

channel - bl ocking action. The present invention furthernore relates to
pharmaceuti cal preparations which, as active constituent, doMail0an
ef fi caci ous dose of at |east one corrpoa#d of the formula I and/ or of a

physiologically tolerable salt thereof in addition to custonary,
phar maceut i ¢aF¢send Aseeciol dhe erasentigveiign @(@Vi%%ﬂwarwumpm@@iwc al
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conpounds of the formula | [or their ysi ol ogl cal oI er abI e salts.
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tolerable salts are roug to her wi'th one or nore solid or I|qU|d 30

phar maceut i dEAPP{Riiate, addi '?éP“%S?E!“BF%‘PfF%" Riysamacqlogieal AEtB@ COMPOEBMbi nat i on
wi th other pharmaceutically active conpounds, into a suitable
adm ni stration or dose form which can then be used _as a pharpmaceutical in

human medi cifhdisk asRackof fbe Proreat d1vaation prowides Ayse o £ CAMBRWBhE" fpect of

the present fbﬂmmmté@a'efmea\ﬁb@eéaﬁd/@h@rrarrmaembb&mbawmamabne%;t there6mbE Si ng an
effi caci ous armunt of at |east one conpound o | as defined
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conmpound, t Q@atpRehyiikisbf K 3hamRiHedRtdd disaeespt abl e vehicl es and additives
and, if appropri at e, additionally one or nore other pharnacol ogi cal active

conpounds. A third aspect of the present invention provides a use of a

conpound of A Rfirthf &dpael af theaﬁredaitl meéiutlaﬁcw&n@ésdé%eoéf & cBhpbims ebithecal |y
acceptabl e salt thereof for production of a nedi capent havin

K
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channel - meditpd ftodliciBASES a Mddiaiidht a8 ecd tﬁérab?eorprpﬁﬁﬁs}taxﬂsnwrﬁardﬁb
provi des a use of a conpound of the fornula |l defi ned above and/or of a

phar maceut i &l W”Hﬁ?c‘@'ﬂ?%ﬁ?%bg§|'ff"nta'ﬁ€rbé(@Pt'9’bP°te'f‘tF?é PH}IWE‘P‘? on of a
medi canment for the therapy or prophylaxis of cardiac arrhythm as which can

be elimnated by actiaon potenti al F)rol ongation. Afifth as ect of the
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production of a nedicanent for the therapy or prop 3/ axi.s of reentry
arr hyt hni as. production of a medicament for the therapy or prophylaxls f reentry arrhythmias.

A sixth aspect of the present invention provides a use of a compound of the
formula | as defined above and/or of a pharmaceutically acceptable sait thereof for
the production of a medicament for the therapy or prophylaxis of supraventricuiar
arrhythmias.

A seventh aspect of the present invention provides a use of a compound of the
formula | as defined above and/or of a pharmaceutically acceptable salt thereof for
the production of a medicament for the therapy or prophylaxis of atrial fibrillation or

atrial flutters.

An eighth aspect of the present invention provides a use of a compound of the
formula | as defined above and/or of a pharmaceutically acceptable salt thereof for
the production of a medicament for the termination of atrial fibrillation or atrial

flutters (cardioversion).

A ninth aspect of the present invention provides a pharmaceutical preparation,

comprising an efficacious amount of at least one compound of the formula | as



A sixth aspect of the present invention provides a use of a conpound of the
formula | as defined above and/or of a pharmaceutically acceptable salt
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25 Pharmaceutical s which contain conpounds of the fornula | according to
the invention and/or their physiologically tolerable salts can be

adm nistered orally, parenterally, e.g. intravenously, rectiaMay200y

i nhal ation or topically, the preferred adm nistration being 5 dependent on
the individual case, e.g. the particular clinical picture of the condition
to be treated. The person skilled in 2% art is famliar on the basis of
hi s/ her expert know edge with excipients which are suitable for the
desired pharnaceutical formulation. In addition to 10 solvents, gel
formers, suppository bases, tablet excipients and other active conpound

- carriers xi dants, dispersants,
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cardi ovascul ar-active substance _

partnersbﬁf“q&ﬁﬁ’% type which are advant ageous for cardiovascul ar conditions
are, for exanple, other antiarrhythmcs, i.e. class 1, class 11 or class
1l antiarrhythmcs, such as I Ks or IKr 20 channel bl ockers,

dofetilidbe narscmknmmuheaulfgcammaemmeebé@%f h@me‘mke é@Rﬁ&ﬁledQH%ﬁhas ACE
ramnp , angl ot&nsin

I captopri |
i agon ErabHl BARLF LRI Bk cEShed Bratiadeet eminivain cdpooto
gld(r)gﬁglr(zlsglbg‘gtts | gél? v andglj al sé b+#ﬁ$0{§%%%§8 | nh 'ggpf(ﬁégg&' r%agérﬁﬁ?%%nnel
ant agoni E@’é’erspl'\tﬁ BH%’%!P'%P@%S@V 2Rample, lahtlox@amaddlepémanisubsmwﬁtas havi ng

[ diuretics. For
Do f %"r““g?g‘?’o IdioR ebtrfenic: pfcheailed Sllibilzord AR 15 Zonyich aiehets ne
addi t i veffed pufiasisubsisaces or colgwarits.as vehi cl es, st abi | |tﬁe(rjs _ortl nteLte
fthecstoma. ods into
0t s RN 50 53l b ST, Bt L6
gel at ilh @etivedosmouads éoashicad anfmllvaﬁtagéo% tREraebuci RB8n. TRR i tRErriers

r um ar abi ¢, nmagnesi a, nmagnesi um
whi ch Cat?eﬁ%e‘ﬁ? Sp caarﬁ%’vafsc(?ular conrcTipt:ons a%vantageous comb?nat:ons with

car bonat e;
cardiovascular-active substances are possible. Suitable combination partners of this
type which are advantageous for cardiovascular conditions are, for example, other

antiarrhythmics, i.e. class |, class Il or class ll antiarrhythmics, such as IKg or IK;

20 channel blockers, e.g. dofetilide, or furthermore blood pressure-lowering substances
such as ACE inhibitors (for example enalapril, captopril, ramiprif}, angiotensin
antagonists, K* channel activators, and aiso alpha- and beta-receptor blockers, but
also sympathomimetic compounds and compounds having adrenergic activity, and
also Na*/H* exchange inhibitors, calcium channel antagonists, phosphodiesterase

25 inhibitors and other substances having positive inotropic action, such as digitalis
glycosides, or diuretics.

For a form for oral adrhinistration, the active compounds are mixed with the additives

suitable therefor, such as vehicles, stabilizers or inert diluents, and brought by means
30 of the customary methods into the suitable administration forms, such as tablets,

coated tabiets, hard gelatin capsuies, aqueous, alcoholic or oily solutions. Inert carriers

which can be used are, for example, gum arabic, magnesia, magnesium carbonate,




10 May 2005 26 potassium phosphate, |actose, glucose or starch, in
particul ar cornstarch. In this case, preparation can be carried out either
as dry or as noist granules. Possible oily vehicles or sol veMay 2808, for
exanpl e, vegetable or animal oils, such as sunflower oil or cod liver oil.
Possi bl e sol vents for aqueous or al cohglic solutions are, for exanple,

wat er, 5 ethanol or sugar sol utions or 2fi xtures thereof. Further

exci pients, also for other  admnistration fornms, are, for exanple,

pol yet hyl ene gl ycols and pol ypropyl ene glycols. For subcutaneous or
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adm nistration in the formof aerosols or sprays are, for exanple,
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an opﬂErﬂiﬂC@@t(brdnamﬁ'@l §¢blulaoms onieaﬂtemﬁavequmlamne§efthemafnbasizbﬁ@ld@ncy of

adm ni sthahfididg and on the potency and duration of action of the conpounds
in each 'Case enployed for therapy or prophyIaX|s

Suitable pharmaceutical formulations for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active compounds

20 of the formula 1 or their physiologically tolerable salts in a pharmaceutically acceptable
solvent, such as, in particular, ethanol or water, or a mixture of such solvents. If
required, the formulation can also additionally contain other pharmaceutical excipients
such as surfactants, emulsifiers and stabilizers, and also a propéllant. Such a
preparation customarily contains the active compound in a concentration of

25 approximately 0.1 to 10, in particular of approximately 0.3 to 3, per cent by weight.

The dose of the active compound of the formula | to be administered or of the
physiologically tolerable salts thereof depends on the individual case and is to be
adapted to the conditions of the individual case as customary for an optimal action.

30 Thus it depends, of course, on the frequency of administration and on the potency and
duration of action of the compounds in each case employed for therapy or prophylaxis,
but also on the nature and severity of the disease to be treated, and on the sex, age,



but also on the nature and severity of the disease to be treated, and on

the sex, age, 10 May 2005 27 wei ght and i ndivi dual responsiveness of the
human or animal to be treated and on whether therapy is canoiMg 2005
acutely or prophylactically. Customarily, the daily dose of a conpound of
the formula | when adm nistered to a patlent wei ghi ng approximately 75 kg

is 0.001 ng/ kg of body weight to 100 n@/kg of body weight, preferably 0.01

5 mg/ kg of body weight to 20 ng/kg of body weight. The dose can be
adm nistered in the formof an individual dose or in a nunber of doses,
e.g. 2,3 Weight anghingivirlual refpossiveness idhe icmaar omdramat teeké tragicacificorsases of

cardi ac ten are unjt, parenteral
adni ni st a%t %‘ﬁ%% ] 'E% rrw q%HHkﬁﬂ%mpﬁyiacfsﬁlyn@gﬁtgn@my e dail dessnous
conti nuo acdm;scbtmd ofaae fainaga b vhad\caniinigRIeS to AQaBSRENE
Li st of i ¢fns 15 Boc tert-butyl oxycar b%n(lba i@ﬁ%aépp?&ahb%
4- di met h o@é 'ﬁe%’yd‘f"%*glét ©n sélﬁguﬁdqqdmwghtbpmably 0.01
N-et hyiﬂim ﬂk foP PYH R Weifht t H&%M Eﬁﬂf
N-(3-di rret% Fam nox”i % @%ﬁ e /ﬁylgfzar odi I'm %%g‘ﬁq%rl gm'mﬁﬁredrfﬂltﬁ?
equi val eﬂ?f @nin ‘{‘19’4!#' eprip ammhemoaﬂosma\@z;ﬁunwmmuuarmml Iri thi urn
(in hexa I nt.ane oom te erature
RP- HPLC reverse E ase ‘l’o&:!?néédputetér.| %érér.réaéfc%r ?8%@5&5’?'3@@ e)f@{pp df @8hydr of ur an
TFFH t et ririeasivy batamlb@m@telahadnmxa:ftioudjmpha@ﬁoﬂﬂ@tf ffusion, €.g. by means of

an intravenous continuous infusion, can also be advantageous.

10
Experimental section

" List of abbreviations

15 Boc tert-butyloxycarbony!
DMAP  4-dimethylaminopyridine
DCC dicyclohexylcarbodiimide
DiPEA N-ethyldiisopropylamine
DME 1,2-dimethoxyethane
20 EDC N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride
Eq. molar equivalent -
HOBt 1-hydroxy-1H-benzotriazole
Me methyl
MelLi  methyllithium (in hexane)
25 Buli  butyllithium (in pentane)
RT room temperature
RP-HPLC reverse-phase high-performance chromatography
THF  tetrahydrofuran ,
TFFH tetramethylfluoroamidinium hexafluorophosphate
30 TFA ftrifluoroacetic acid



30 TFA trifl uoroacet‘i c acid 10 May 2005 28 Synthesis of the boronic acids

of the formula 11 The boronic acids were synthesized as in scheme 3 - their
synthesis is denonstrated with the aid of ‘a plurality of caohuaypdes 5

2- (tert-Butoxycarbonyl am nonet hyl ) phenyl boroni c acid (Conpound 1) HO /CH
BO N'k O H N Boc-2-bronobenzylam ne (5.72 g, 20 mmol ) was dissolved in
THF under argon, the solution was cool®dd to - 78*C, treated with 13.75 ni
of MeLi (1.6 Min hexane, 10 22 nmol) and, after 1 h, with 28 ml (1.5 Min
‘pent ane, %m‘ml) f tert BuLi and, after a further hour, trinmethyl borate
(9.0 nm, 53 Pf fhesbrapiscids oftBo®rmafladr warning to room terrper ature,
the m xture was treated with dilute hydrochloric acid to pl- extracted
wi t h di chl oronet hane, and the organi c phase was washed wth saturat ed NaCf

sol uti on Eberonisacids werp séylmmé)zemf asinsdhemees Lanes gyhtﬂeéiQ@éﬁgﬁiﬁ%kﬁl ned.

(1%!\/5 &raﬁerﬁg?¢§§<ég§ﬁ%@¥ﬁwﬁ BH%{ elr?lp%en;ﬁ Eoroﬁ?g a(I\:/: d (Conpound 2)

1-10'~ B ~01-1 0 N ~k 0-- 20 2.2 g (10 mol ) of N-Boc-(R)-phenet hyl am ne
wer e di s§o¢t?€§uén 50 of anhydrous THF, and the solution was cooled to

-780C an y&?@&ﬁy@@'wmﬁthﬂﬂphﬁm)@ﬂomnl\na@da[@:bmpwndﬂpent ane, 21 nmol)
of tert-butylfithium The m Xy vvarmed to -200C in 25 the course of 2
h, then 4.5 m (40 mol) of tr| evvere added and the mxture
was warmed to roomtenperature. esolut S cooledto OC, acidified

to 10 May 2005

N-Boc-2-bromobenzylamine (5.72 g, 20 mmol) was dissoived in THF under argon, the
solution was cooled to - 78°C, treated with 13.75 mi of Melj (1.6 M in hexane,

10 22 mmol) and, after 1 h, with 28 m| (1.5 M in pentane, 42 mmol) of tert-BuLi and, after
a further hour, trimethyl borate (9.0 ml, 80 mmol) was added at -78°C. After warming
to room temperature, the mixture was treated with dilute hydrochloric acid to pH8,
extracted with dichloromethane, and the organic phase was washed with saturated
NaCl solution and dried. 5.1 g (100%) of a pale yellow solid foam were obtained.

15 MS (FAB, sample treated with glycerol): m/z = 308 (M + 57), 252 (M +1).

(R)-2-( 1-tert-Butoxycarbonyiaminoethyl)phenylboronic acid (Compound 2)

HO. -OH

20

2.2 g (10 mmol) of N-Boc-(R)-phenethylamine were dissolved in 50 ml of anhydrous

THF, and the solution was cooled to —78°C and treated dropwise with 14 mi (15M

solution in pentane, 21 mmol) of tert-butyllithium. The mixture was warmed to —20°C in
25 the course of 2 h, then 4.5 m| (40 mmol) of trimethyl borate were added and the

mixture was warmed to room temperature. The solution was cooled to 0°C, acidified to




29 pH 6 with 10% HCl, the aqueous phase was extracted w th dichl oronet hane,
and the conbined organi c phases were washed with saturated NaC sol ution,
dried and concentrated. 2.0 g (75% of a pale yellow solid10dpn2005 e

obt ai ned which was used w thout further purification.. M5 (FAB, sanple
treated with glycerol): mz 322 (M+ 5 57), 266 (M +1).
"3-(tert-Butoxycarbonyl am nonet hyl ) pyri #&%ne- 4- boroni ¢ aci d (Conmpound 3)
1-10~ ~01-1 BO N~k O-- H 10 (Nr 5.5 g (26.4 nmol) of

N- Boc- 3-ar ni nonet hyl grl dine were dissolved in THF, cooled to -780C,

treat ed i R vath 17%41Ck Beramigous (phase wasrexiastetheith BEhBbrometharendnd fige deep-

green m 8 -20'.C After . Ltion of trjmethyll

bor at e (Wﬁnﬁég%& . ar?ﬁ\gglvgragt %Sh%%%lg}%éafm@eg\&%ﬁéaop 'Poqﬁﬁ Hiherature
and sti rm@cemtadgaﬂg%%)rof ol tyetow eblidl fdam wvdny 8phReiEPivhiehasddyudsy PH 6,
t he sol u S concep (R/'@E%ﬁ r ot ar% evaporator and extracted wth
chl orofor 0 aRgl! (iaiss'P Breanp e With glycerels aniam322 (M+
concent§ &7R6eeH M +3).( 65% of an orange solid were obtained which was

enpl oyed w t hout further purification. M5 (FAB, sanple treated with
glycerol): Mz 20 309 (M+ 57). Synthesis of aromatic halides of the
formulae 11l and VIl General working procedure for the synthesis of the
conmpounds of the formula VI | using 25 thionyl chloride: 2.5 mmol of acid
of the f&rilen-Buloxycarbhedaminaroethghbyridifien-bbronisiachl @dmpafnd i ony!
chloride and then concentrated. The crude reaction product |s coevapor at ed

twce with toluene, taken up in 12.5 nml of dichloronethane and treated
with 3 mmol of the am ne NHRg®) R(4dHand 5.5 mmol of triethylamne. The

m xture is stirred overnight, V\Eﬁlgd/l\o V\ﬁ\ZCX 30

10

5.5 g (26.4 mmol) of N-Boc-3-aminomethylpyridine were dissolved in TH F, cooled to
-78°C, treated with 37 mi of tert-BuLi (1.5 M in pentane, 55.5 mmol} and the deep-
green mixture was slowly warmed to —20°C. After addition of trimethyl borate (12 m|,

15 1056 mmd[), the mixture was warmed to room temperature and stitred overnight. After
addition of dilute hydrochioric acid to pH 6, the solution was concentrated on a rotary
evaporator and extracted with chioroform/isopropanol (3/1). The organic bhase was
dried and concentrated. 4.3 g (65%) of én orange solid were obtained which was
employed without further purification. MS (FAB, sample treated with glycerol): m/z =

20 309 (M + 57).

Synthesis of aromatic halides of the formulae 1l and VI

General working procedure for the synthesis of the compounds of the formula VIl using
25 thionyi chloride:

2.5 mmol of acid of the formula X are heated to reflux for 4 h with 3 mi of thiony!

chloride and then concentrated. The crude reaction product is coevaporated twice with

toluene, taken up in 12.5 ml of dichloromethane and treated with 3 mmol of the amine

NHR(3)R(4) and 5.5 mmol of triethylamine. The mixture is stirred overnight, washed




wi th NaHCO3 sol ution, dried and concentrated. 1.5 to 2.5 mmol of the
desired amde 11l are obtained, which can be enpl oyed wi thout further
purification. 5 Exanples of amides Il according to the gengoaay®0ki ng
procedure 10 May 2005 31 Conpound Structure Mass (ES+) mlz 0 270 (M+l) H
Br 50F 326 (M) N HF Br 6 F360 (MI) N HF 7 0F 340 (Mtl) N H
Br O F 327 (M) NHF Br 9 0 271 (N@ ) -- NN--,-~H

with NaHCOg solution, dried and concentrated. 1.5 to 2.5 mmol of the desired amide

Il are obtained, which can be employed without further purification.

5 Examples of amides IIf according to the general working procedure




N Br 10 May 2005 32 10 O F 327 (Ml) NF Br 0 271 (Mrl) NH Br The

esters Vil were synthesized according to procedures known fromthe
literature, in sone cases fromthe acids X by esterificati aoMscmodi ng to
processes customary in the 5 |laboratory. Exanple of ester halide Vi
Conpound Structure Mass 12 0 acid commercially ~ N Ot obtainable Br 10
Synthesis of the biaryls by palladi um &tal yzed Suzuki coupling to the
conmpounds of the fornulae IV (Schene 1) and Vill (Schenme 2) Ceneral
wor ki ng procedure: 5 0.05 eq. of tetrakistriphenylphosphinepalladiunrand 1

eq. of the cu.respcnu:n" hrnm'dg“LLL_oL_MLL_ueLeradded
1, 2- di met hoxyePRayed (1 OStHeRUmDl of bromi de 111 Nas\ﬁ]ﬁfséér@f?e'd with
argon. After{410 mn, 15 €q. of tﬁe Corr Spondin 2?9 acid were] added
and finally|2 eq. of a 2 nol aL~Sog bonat e spo t|on The m xtufe was
heated to refl ux under argon 18Nh cooled and diluted wth nethyl ene
chl oride. The
5 o F 326 (M+1)
N/\©
H
@* |
Br
6 Cl g F 360 (M+1)
SRl
H
F
Br
7 9 F 340 (M+1)
a e
H
/@Jk E
Br
8 Q £ 327 (M+1)
S
=N H c
Br
9 o 271 (M+1)
‘ = N/\/L
=N H
Br




10 May 2005 33 m xture was washed with water and saturated sodi um chl ori de

solution, dried over sodiumsulfate, concentrated and purified by _
chromat ography. In the RP-HPLC purification, basic conpound$ M#sr®ossol at ed
as trifluoroacetates. 5 Exanples of bisaryls of the formula Vill Ethyl

6-[ 2- (tert-but oxycarbonyl am nonet hyl ) phenyf] pyri di ne- 2- car boxyl at e
(conpound 13) 0 bEt 0 N 10 83 ml of 1,32 di met hoxyet hane were aerated wth
argon, and 481 ng (0.41 mmol) of Pd(PPh3)4 and 1.9 g (8.3 mml) of ethyl
6- bronopi col i nate were added. After 10 min, 3.16 g (12.5 mml) of
2-(tert-but nylboronic acid and finally 8 m of
a 2M sodi uff®ar bonaté sol ution wére added. The ni pd20r(M+s heated 15{to
reflux under argon fgr 18 hn f di chl orpnet hane after cool {ng and
washed with water. The orgdhi gl phase dried, |concentrated and pufified
by - chromat ography on sil i ca gel. 2.12 ¢ (F72°/c) of| a viscous orange ofl were
obt ai ned. | M5 (ES+) m z 35$f(M+ 1). 1 HNWR (|CDC13): 8 8 13 (1{H dd,

3= 7.7, 16—t e =P PRt POt 7,
1.1 Hz): 71;14(1 Hod, J=7 . 7.52 - 7.38 (?”(W{”)? 04 (1 H M)
4.54 (2H1q, 3 = 7.0 H); “~4.46 (9H, s); 1 A4 (3H, t, 7.0

, ) =
mula IV (accgrding to nethod A) [The
si mul t aneousl y exgnpl es, were synthesj zed

Hz). Exanp es of bisaryls of
fol | owi ng conpounds, {which ar

25 accordipng to the abovenent Boned gener aI workirjg-procedure: 10 "May; 2005

34 Exarrpl e~Struet ur-e-Mass {':QJ'\ L=

The esters VIl were synthesized according to procedures known from the literature, in

some cases from the acids X by esterification according to processes customary in the
5 laboratory.

Example of ester halide Vii

Compound Structure Mass
12 Q acid commercially
| v T OEt obtainable
=N
Br

10

Synthesis of the biaryls by palladium-catalyzed Suzuki coupling to the compounds of
the formulae IV (Scheme 1) and Viti (Scheme 2)

General working procedure:
15 0.05 eq. of tetrakistriphenylphosphinepalladium and 1 eq. of the corresponding
bromide il or Vil were added to 1,2-dimethoxysthane (10 mif mmol of bromide Ill or
~ VIl) aerated with argon. After 10 min, 1.5 eq. of the corresponding boronic acid were
added and finally 2 eq. of a 2 molar sodium carbonate solution. The mixture was

heated to reflux under argon for 18 h, cooled and diluted with methylene chloride. The




382(M+1) H Olko NH 2 0F 453 (Mf1) NOHF I-ko NH 3C OF
(

10
487 (M+1), 431 (M55) NH OF H4 0411 (M1) N H NO H5 0 398 (M)
NH'lko O N H10 May 2005 35 6 O F 454 (Mrl) N O i N H HOMay 2005

33

mixture was washed with water and saturated sodium chioride solution, dried over
sodium sulfate, concentrated and purified by chromatography. In the RP-HPLC

purification, basic compounds were isolated as trifluoroacetates.

5 Examples of bisaryls of the formula Vil
Ethyl 6—[2-(tert-butoxycarbonylaminomethyl)phenyl]pyridine-2-carboxylate
(compound 13)

10
83 mt of 1 ,2-dimethoxyethane were aerated with argon, and 481 mg (0.41 mmol} of

Pd{PPhg)4 and 1.9 g (8.3 mmol) of ethyl 6-bromopicolinate were added. After 10 min,

3.16 g (12.5 mmol) of 2-(tert-butoxycarbonylaminomethyl)phenylboronic acid and

finally 8.3 ml of a 2M sodium carbonate solution were added. The mixture was heated
15 to reflux under argon for 18 h, diluted with dichloromethane after cooling and washed

with water. The organic phase was dried, concentrated and purified by

chromatbgraphy on sifica gel. 2.12 g (72%) of a viscous orange oil were obtained.

MS (ES+): m/z = 357 (M + 1).

1H-NI\/IF{ (CDCl3): 6 =8.13 (1H, dd, J = 7.7, 1.1 Hz); 7.96 (1H, t, J = 7.7 Hz); 7.77 (1H,
20 dd, J=7.7, 1.1 Hz); 7.74 (1H, d, J=7.7Hz); 7.52 - 7.38 (3H, m); 7.04 (1H, m); 4.54

(2H, q, J = 7.0 Hz); 4.22 (2H, m); 1.46 (9H, s); 1.44 (3H,t,J = 7.0 Hz).

Examples of bisaryls of the formula IV (according to method A)
The following compounds, which are simultaneously examples, were synthesized
25 according to the abovementioned general working procedure:



7 039 (M1l) H 'xO k0" N H Op 454 (Mt1]) NH O ----6F Hydrolysis of
the biaryls VIIl to the acids of the fornmula | X (Schene 2) 5 General

wor ki ng procedure 1 eq. of the ester VIII was dissolved in netNiamios THF
(3/1, 5 mM/mol) and treated with 2 eq. of a 1 nolar LiOH solution and
stirred at roomtenperature overnight. The solution was then diluted with
wat er and adjusted to pH 3-4 using KHS@? solution. It was extracted a
nunber of times with dichloronethane, and the organi c phase was 10 dried
and concentrated. Yields of between 90 and 95% are typically obtained. The
conpound of the formula |X below was prepared.according to this procedure:
10 May 2005 [EX8MESnpolH¥Clig uct ure Mass (ES+) Tct uMass- tESH:z 14 D 329
(M), 229 (M99) - |0 H kolo N 5;~ H Synthesis {gfzthe am des |V by

am de coupl i pg—toe—-the i } dure for
t he am de coﬁ;l ing 1leq. of acid I X wasjfdi sso| ved i RS8N or omet hahe (20

m /ot ) andjtreated with 2 eq. of ety ne, {1.2 eq. of EDC,{ 0.2 eq.

of DVAP and {.2 eq. gf the corJ esponging

2 O F 453 (M+1)}

3 o o F 487 (M+1), 431 (M-55)

4 G /\)\ 411 (M+1)

5 | 9 398 (M+1)
% N/\/]\
H .




amne NH(R3) (R4) and stirred at roomtenperature overnight. The reaction
solution was washed with water and purified by RP-HPLC. Basic conpounds
were isolated as 10 trifluoroacetates. A nunber of exanpl eq0WMdyE2005

synt hesi zed according to this procedure: Exanple Structure Mass (ES+) mZ
=904.34 (M) NHIkoON H 10N NH O0--r,-HO NO 10 May 2005
37 0N H"-(/o0 ON H Renpval of the3Boc protective group to give the
am nes V (Schenes 1 and 2) 5 General working procedure 1 eq.of the N Boc
conmpound i s dissolved in dichloronethane/trifluoroacetic acid (3/1, 10
mvnrmol ) and stp++red—at+roomtenperature for 3 h. The mixture is then
concentrated gn a rotary evaporator an@ the rfesi duptstMtidevaporatled with
tol uene. The gmines V are wused for G eacti ops wi t hout furtiher
purification. {All conppunds were 1Q charakte ¢d by mass spectronetry.

KA

o /\/‘\ 398 (M+1)
N

8 0 F 454 (M+1)

Hydrolysis of the biaryls VIl to the acids of the formula IX (Scheme 2)

5 General working procedure
1 eq. of the ester Vill was dissolved in methanol/THF (3/1, 5 ml/mmol) and treated with
2 eq. of a 1 molar LiOH solution and stirred at room temperature overnight. The
solution was then diluted with water and adjusted to pH 3-4 using KHSOy4 solution.
was extracted a number of times with dichloromethane, and the organic phase was
10 dried and concentrated. Yields of between 90 and 95% are typically obtained.

The compound of the formula IX below was prepared according to this procedure:




Reactions of the amnes V with various reagents to give the conpounds |
according to the invention 15 General working procedure for the reaction
to give carbarnates of the formula | 1 eq. of the amne is dboa&si2008 in

di chl oronet hane (about 10 m/mml) and treated with 1.2 eq. (2.2 eq. when
using the trifluoroacetate) of triethylamne and 1.2 eq. of the

succi ni m dyl carbonate (or alternativel36 of the correspondi ng

chl oroformate) and stirred overnight. The mixture is diluted with

di chl oronet hane and washed with NaHCO3 20 sol ution. The organic phase is

dri ed, conceqm—a’t-ed-mﬂl——l—f—ﬂeeess-&#y—puﬂ—f—l—ed ~RR-_HPIC__Fxanple 12:
(S) - | - (Phenyl| &emppynd2- | Strugtupyr i di n- 2-yi et hyl carb Y& di n- 2-

yl ] benzyl } cafbamat e 25 10 May 2005 38 O HN O INa@=N H 20 ng (0,06
mTD|) Of 6'( 21‘ II.IIIUIIL';L I_yl PIICII_yI]p‘LtIAI Re "f‘-a!‘bnv ’||P acid (2- DVJ‘ldI I’l-2
ylethyl )am dé were diskolved in 3 m of drfy dichl pR8&MtHas® MBY treat ed
with 7 mg 5{(0.07 mol ) of triethyl e ape 18 ng (0. 17 mmol) of
(S) - 2- phenyl gt hyl oxy- icar bonyl oxysuc i Aftler a reaction tinejof 18
h, the m xtufe was dilfuted h@ 15 m of di chl orjomet hane, washed W th
saturated NaHCO3 sol utji on I/He 3 plLc  phase jwas dried and
concentrated, After pyrifi cat Pon %y PLC, 12 ng (28% of a col OF ess

substance were obtaingd in the form of s bis(trifluoroacetate). 10 MS
(ES+): mz =#A8t(M+—"H—HN-MR(CDC13).. 5 =860 (1 H m, 805} 7.86
(31-1, m, 7.58 - 7.29 (134, m, 5.75 (1 H q, J = 6.6 Hz), 5.65 (1 H br
s), 4.22 (21-1, m, 3.93 (21-1, t, J = 4.9 Hz), 3.84 (21-1, m, 1.48

(31-1, dSydtiesks & the hmides IV by amide coupling to the acids IX (Scheme-2)

5 General working procedure for the amide coupling
1 eq. of acid IX was dissolved in dichloromethane '(20 mi/mmol) and treated with 2 eq.’
of triethylamine, 1.2 eq. of EDC, 0.2 eq. of DMAP and 1.2 eq. of the corresponding
amine NH(R3)(R4) and stirred at room temperature overnight. The reaction solution

was washed with water and purified by RP-HPLC. Basic compounds were isolated as
10 trifluoroacetates.

A number of examples were synthesized according to this procedure:

Example | Structure Mass (ES+):
m/z =

9 o O/O\ 434 (M+1)
= N
H

o =N
PoW
H
10 i
Q
f = N NHZ
=N H O




rking procedure:

he

'15 Furt her exanples which were prepared accordi ng tolt o p
Exanpl e Structure Mass (ES+) m z 130445('\".”? -z " j, OH NOMH
10 May 2005 39 j14 0 1431 (Mtl) N H Ol O 'N H 15 o R04%% A0bF1) HN
OF ~H 16 o F 488 (Mtl) N~ O iINIl ~F H 17 O 432 (Mt1) H
37
1 o /i
XN SN
| H
=N

Removal of the Boc protective group to give the amines V (Schemes 1 and 2)

5 General working procedure
1 eq.of the N-Boc compound is dissolved in dichloromethane/trifluoroacetic acid (3/1,
10 mi/mmol) and stirred at room temperature for 3 h. The mixture is then concentrated
on a rotary evaporator and the residue is coevaporated with toluene. The amines V are
used for further reactions without further purification. All compounds were

10 characterized by mass spectrometry.

Reactions of the amines V with various reagents to give the compounds | according to

the invention

15 Generaf working procedure for the reaction to give carbamates of the formula |
1 eq. of the amine is dissolved in dichloromethane (about 10 mi/mmol) and treated wrth
1.2 eq. (2.2 eq. when using the trifluoroacetate) of triethylamine and 1.2 eq. of the
succinimidyl carbonate (or alternatively of the corresponding chloroformate) and stirred
overnight. The mixture is diluted with dichloromethane and washed with NaHCO3

20 solution. The organic phase is dtied, concentrated and, if necessary, purified by RP-
HPLC.

Example 12: (S)-1-(Phenylethyl) {2-[6-(2-pyridin-2-ylethylcarbamoyl)pyridin-2-
yllbenzyl}carbamate
25




OiN18 489 (Mfl) O \ NNHz H OiINO H 14, 10 May 2005 40 19 0 482
(M) H O NO "J~"H7 General procedure for the reaction to give am des
of the fornula | A) 1 eq. of the amne V is dissolved in dicllMiyrosshane
(about 10 mi/mmol), treated 5 with 1.2 eq. (2.2 eq. when using the
trifluoroacetate) of diisopropylethylanine and 1.2 eq. of the acid
chloride and stirred overnight. The nix3re is diluted wth

di chl oronet hane and washed with NaHCO3 sol uti on. The organi c phase is
dried, concentrated and, if necessary, purified by RP- HPLC. 10 B) 1 eq.
of the amne V is dissolved in dichloronethane (about 10 xd/nmmol), treated
with 1.2 eq (2.2 eq. when using the trifluoroktetate)

Gt

di i sopropyl ethylamne, treated with 1.2 eq. of th 1.2 eq. of
TFFH and stirred overnight. The m xtureji di | IN"ed “wi i chl or onet hane
and washed w th NaHCO3 sol ution. The or phdde is dried, concentrated

and, if necessary purified: by @3 HPLC. ™~ anpl e 20:

aC|d (4- nethoxypheny

20 mg (0.06 mmol) of 6-(2-aminomethy!phenyl)pyridine-2-carboxylic acid (2-pyridin-2-
ylethyl)amide were dissolved in 3 mi of dry dichloromethane, and treated with 7 mg

5 (0.07 mmol) of triethylamine and 18 mg (0.17 mmol) of (S)-2-phenylethyloxy-
carbonyloxysuccinimide. After a reaction time of 18 h, the mixture was diluted with

15 mi of dichloromethane, washed with saturated NaMCOQj3 solution and the organic

phase was dried and concentrated. After purification by RP-HPLC, 12 mg (28%) of a
coloriess substance were obtained in the form of its bis(trifluoroacetate).
10 MS (ES+): m/z =481 (M + 1).
1
H-NMR (CDCl3): 5 = 8.60 (1H, m), 8.05 - 7.88 (8H, m), 7.58 - 7.29 (13H, m), 5.75 (1H,

q,J =6.6 Hz), 5.65 (1H, br s), 4.22 (2H, m), 3.93 (2H, t, J = 4.9 Hz), 3.84 (2H, m}, 1.48
(8H, d, J =6.6 Hz).

15

Further examples which were prepared according to the working procedure:

Example Structure Mass (ES+) :

m/z =

113 O /\/‘\ 445 (M+1)
O
O

M

=




Hl 5~~ 0 aiN H 20 10 May 2005 41 39 ng (0. 12 mmol) of
6- (2- am nonet hyl phenyl ) pyri di ne- 2-carboxylic acid (4- nmethoxyphenyl) am de
were dissolved in 3 m of dichloronethane, treated with 27 nbM4yR00344
mol ) of 4-net hoxyphenyl acetyl chloride and 19 ng (0. 144 mmol) of DI PEA
and the m xture was stirred overnight. It was diluted with 20 m of
di chl oronet hane and 5 washed with an Na3¥C03 sol ution. The organi ¢ phase was
dried, concentrated and purified by RP-HPLC. 56 ng (78% of the conpound
of Exanple_20 were obtained in the formof its trifluoroacetate. M5 (ES+)

mz = 48p14M + 1). {H-NWVR (CDC13): 8 = 9977 (1 H, ba)m8)23 (I A 0, =
7.7 Hz),|17.94 (1L H t, J =7.7 H), .EM,JHLH d J =7.7 Hz), 7.4b

7.36 and{7.09 - 6.¥6 (12H, m, 3. 51- 1N s), 3779 (31-1, s), 3.64 (71 1,
s), 3.42{(21-1, s)| Further gx es/accordi ng to igeneral working procgdure
Aor B: j:xamp {l1eTSt r,]JJE Exangl e Structure Mass(ES+) mz ¢ H21 0

F 502 (Mrl) N 11D NO 81 (MF1)  N''-"ON

15 o F 487 (M+1)

16 o 3 488 (M+1)
" "N
| H“@
O N E

17 0 /\/I\ 432 (M+1)
= N

18 : 489 (M+1)
O
X N NH,
| H




”")AH ONHO O- 496 (M1) HO --,-AN QIDH 10 May 2005 42 0 o 482
HN H

(M) O HN-~ HO 462 (M) 1~0.0 0O F502 (M) NN H 10 0 F
<)JN H O F501 (M) N H 110 O F 10 May 2005
40
[19 o /@/O\ 482 (M+1)
e N )
] H _

General procedure for the reaction to give amides of the formula |

A} 1 eq. of the amine V is dissolved in dichloromethane (about 10 mi/mmol), treated
5 with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine and

1.2 eq. of the acid chloride and stirred overnight. The mixture is diluted with

dichloromethane and washed with NaHCOg solution. The organic phase is dried, |

.concentrated and, if necessary, purified by RP- HPLC.

10 B) 1 eq. of the amine V is dissolved in dichloromethane (about 10 mIi/mmol), treated
with 1.2 eq (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine, treated
with 1.2 eq. of the acid and 1.2 eq. of TFFH and stirred overnight. The mixture is
diluted with dichloromethane and washed with NaHCO3 solution. The organic phase

is dried, concentrated and, if necessary, purified by RP-HPLC.
15

Example 20: 6-(2-{[2-(4-Methoxyphenyf)acetylamino]methyl}phenyl)pyridine-2-carboxylic

acid (4-methoxyphenyllamide
O
‘ X
/O\G\i [ N
N
H

20




NH 28 0445 (Mfl) NOH HO 459 (Mfl) N1~-0 O H N Hgl 10 May 2005
43 0 473 (Mtl) o H~A N H 0 Pharnacol ogical investigations Kvl.5
channel s from humans were expressed in Xenopus oocytes. To tlpiMaewds S
oocytes from Xenopus | aevis were first isolated and defollicul ated. RNA
~coding for Kvl1.5 synthesized in vitro was then injected into these
oocytes. After a Kvi.5 protein expresdilon for 1 - 7 days, Kvl.5 currents
were nmeasured on the oocytes using the 2-mcroelectrode voltage clanp
techni que. The Kv1.5 channels were in this case as a rule activated using
vol t age j3thmg (0o 20mmdl)asic- @oamdmhyxpgemyn@.ne@ea%mcvmd rinsed

usin asol tion of .the follow ng conposition: KO 2 mM Cad 2
g oxyprhenyi) amide were dlssglvedrlrr?S ml of dichloromethane treated with 27 ml

(0.144 mmol) of 4-methoxyphenylacetyl chloride and 19 mg (0.144 mmol) of DIPEA

and the mixture was stirred overnight. It was diluted with 20 ml of dichloromethane and

5 washed with an NaHCO3 solution. The organic phase was dried, concentrated and

purified by RP-HPLC. 56 mg (78%) of the compound of Example 20 were obtained in
the form of its trifluoroacetate.
MS (ES+): m/z =482 (M + 1),
1
H-NMR (CDCl3): 8 = 9.77 (1H, br s), 8.23 (1H,d, J = 7.7 Hz), 7.94 (1H, , J = 7.7 Hz),

10 7.54 (1H,d,J = 7.7 Hz), 7.45 - 7.36 and 7.09 - 6.76 (12H, m), 3.81 (3H, s), 3.79 (8H, |
s), 3.64 (2H, s), 3.42 (2H, s).

Further examples according to general working procedure A or B:

Example Structure Mass (ES+) :
m/z =
21 Q 3 502 (M+1)
N
H
22 2~ 1481 (M+1)
o |
= N N
! H

=N

23 o /@0\ 496 (M+1)
XN

=N

X




- <100 21} 5.7 22 <100 23 §f

1.8 W NgClZ 1 mM HEPES 5 nNI(tltrated with NaOH to pH 7. 4) These

experinents were carried out at roomtenperature. The foll ow ng were

enpl oyed for data acquisition and anal ysis: Gene clanp anplipiMgr2006xon
Instrunents, Foster City, USA) and MacLab D) A converter and software

(ADI nstrunents, Castle Hll, Australia). 15 The substances according to the
i nvention were tested by adding themtdt2 he bath solution in different
concentrations. The effects of the substances were calculated as the
percentage inhibition of the Kvl.5 control current which was obtai ned when

no subsftance was pdded to the solution. The datajweré then extrapotated
us|ngth |—=:II QQ|9finnin r\l’d_e_l’_]'ﬂ dpfprmnPThGllnhlbltlon

concentr ons | C5PD for the respectiveg 2 tané82 (Mi-h) t hi s manner, |t he
followi ng I C50 val ues were determ rd llor conpounds nentioned bel pw

10 May 2005 44 Exanple | C50 Exang e Col) Exanpl efl C50 Exanple | C50 [JUK
[UK TUM[UK 1 6.7/ 2 <100 3 L 00 46'1 5 6 6 <100 7 <100 8 <100 9 3 10

<100 11 [10 12 2.2 | 13 7 14_<JD0 15 k100 16 <100 17 <100 18 4.2 19 2 20
D 2 C 25 <100 26 7.4 27 6 28 4.2 29 4 30

3.1 10 May 2005 45 PCH/EP01/13294 Patent clainms 1. A conpound

of the flarmula 1. 10 | ~Ak R(3)"

25 0 462 (M+1)
“gl\'q/\/j\
o | H
QR T
T N
‘ H
26 0 F 502 (M+1)
SEa s
/o\©\/ﬁ\ ‘ = F
N
H
27 f ’j@ 501 (M+1)

28 445 (M+1)

29

Q /\/J\ 459 (M+1)
N




AlAL1 H4) R R 0) (31) NA5 A8:~,, A6 R(2) 5 A7 in which:

N

|, A2, A3, A4, A5, A6, A7 and A8 independently of one anot her are .

itrogen, CH or CR5, at |east four of these 10 groups bei ngo@ﬁyﬁ(o;) i's
C(OOR(9), SO2R(10), COR(I 1), CCONR(I 2)R(lI 3) or C(S)NR(12)R(13); R'(9),
R(I 0), R(l 1) and R(l 2) i-ndependently of one another are CxH2x-R(l -4), X
is 0, 1, 2,3 or 4, where x cannot be 043 R(1 4) is OR(1 5) or S02Me; R(14)
is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons, cycloalkyl having 3, 4,
5, 6, 7, 8,9, 10 or 11 carbon atoms, CF3, C2F5 CG3F7, CHF, CHF2, OR(15),

S02Me, pignyl, nappthyl, biphenyl yl,
het eroarpmatic 20 having 1, 2, 3, 4,
phenyl , pnaphthyl, piphenylyl, furyl,
het eroarponatic arejunsubstituted o
selected fromthe | group.consi st i
COOVe, CQONH2, COWB, NH , al kY
carbon atons, al koxyg g1, 2,

fuyl, Thienyks a1 Ncontarntt
o 9 g‘g?bon atons, where

i enf}l &nd “{the N-containing
bstituted by 1, 2 or 3 substituents

F, d, Br, |1, CF3, OCF3, N02, QON, 25
ng 1, 2, 10 May 2005 46 3 or 4

Pharmacological investigations

Kv1.5 channels from humans were expressed in Xenopus oocytes. To this end,

5 oocytes from Xenopus laevis were first isolated and defolliculated. RNA coding for
Kv1.5 synthesized in vitro was then injected into these oocytes. After a Kv1.5 protein
expression for 1 —7 days, Kv1.5 currents were measured on the oocytes using the
2-microelectrode voltage clamp technique. The Kv1.5 channels were in this case as a
rule activated using voltage jumps to 0 mV and 40 mV lasting 500 ms. The bath was

10 rinsed using a solution of the following composition: NaCl 96 mM, KCI 2 mM, CaClo

1.8 mM, MgClp 1 mM, HEPES 5 mM (titrated with NaQH to pH 7.4). These

experiments were carried out at room temperature. The following were employed for
data acquisition and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
USA) and MaclLab D/A converter and software (ADinstruments, Castle Hill, Australia).
15 The substances according to the invention were tested by adding them to the bath
solution in different concentrations. The effects of the substances were calculated as
the percentage 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 inhibition concentrations ICsq for the respective

20 substances.

In this manner, the following IC5q values were determined for the compounds

mentioned below;
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R(17) is hydrogen, alkyl having 1, 2, 3, 4 or5 carbon atoms, cycl oal kyl

having .3, 4, 5 or 6 carbon atons, CF3, phenyl or®2-, 3- or 4- pyridyl,

where phenyl or 2-, 3- or 4- pyridyl are unsubstituted 5 ortogwdystoosuted by
1, 2 or 3 substituents selected from the group consisting of F, d, Br, 1,

CF3, OCF3, N02, CN, COOwe, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or
4 car bon Wi®WR/44aBkoxy having 1, 2, 3 ogz4 carbon atom;

sul fanoyl, 10 net hyl sul fonyl and net hyl g%l f onyl am no; g{@f@?h@b%
8)R(I 9); R(lI 8) is hydrogen or CzH2z-R(l 6), where R(I 6) is def ined as
i ndi cat edPatabbslaimsl5 z is 0, 1, 2 or 3; R(19) is COOH CONH2,

CONR(20) R(21), COOR(22) or CH20H, R(20) is hydrogen, alkyl having 1, 2, 3,
4 or 5 carbon atons, CvH2v- CF3 or OwH2w phenyl, where the phenyl ring is
unsubstltutpe@brﬁpomgftmbq@,,@,% 20 by 1, 2 or 3 substituents selected from
the group consisting of C? Br, 1, CF3, NO2, CN, COOwe, CONH2, COwW,
NH2, OH, al kyl having 1, 2 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4 carbon atons, dinethyl am no, sul fanoyl, E)et hyl sul fonyl and 25

met hyl sul fonylamno; v is O, 1, 2 or 3; 0, 1, 2 or 3; R(21) is
hydrogen or al kyl having 1, 2, 3, 4 or A@ﬁ(ﬁﬂ@n/aﬁa)s R(22) is alkyl
4)

having 1, 2, 3, 4 or 5 carbon atom;A2§0 r$” hydrogen, al kyl having 1,
2, 3, 4, 5 or 6 carbon atoms or CF3:ll
At _~A4 R(4
0) B(31) @
H(1k( (
e
A8 AAB
5 R(2) a7

in which:
A1, A2, A3, A4, A5, A6, A7 and A8
independently of one another are nitrogen, CH or CR5, at least four of these
10 groups being CH,;
R(1)  is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CxHoy-R(14);
X isO,1,2,30r4,
15 where x cannot be 0 if R(14) is OR(15) or SOoMe;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon aioms, cycloalkyl
having 3, 4,5, 6,7, 8,9, 10 or 11 carbon atoms, CFg, CoFs,
CaF7, CHaF, CHF2, OR(15), SOoMe, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
20 having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyi, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or.
substituted by 1, 2 or 3 substituents selected from the
- group consisting of F, CI, Br, I, CF3, OCF3, NOo, CN,
25 _ COOMe, CONHg, COMe, NHp, OH, alky! having 1, 2,




or 10 May 2005 48 RP) and R(4) together are a chain of 4 or 5 nethylene
groups, of which one nethylene group can be replaced by -0-, -S-, -NH,
-N(nethyl)- or -N(benzyl)-; R(5) is F, d, Br, f, CF3, NO2, 1&Nay00hE,
CONH2, COwWe, NH2, OH, al'kyl having 5 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl
or met hyl sul fonyl amino, where in the d@&se that a plurality of radicals At
to A8 have the neaning CR(5), the radicals R(5) are defined i ndependently
of one another; R(30) and R(31) 10 independently of one another are

hydrogen or alkyl having 1, 2 013 & 4edbon atehs @ko8 havi@P)2, asr Redbbn
together are a chain of 2 nethylene groups 15 or its pharmaceutically

acceptabl e salts. 2. A conpound 3fMs.{imesiamino; sytareew methylswlifondiamdl, in

which: At, A2, A3, A4, A5, A6, Hei ifshvidifgeendent |y of one another are |
nitrogen, CHor CR(5), at_|east e4ﬁyg$|ut é’!ségﬁlgre’oups being CH, 20 R(1) is |
C(O) OR(9), SO02R(1 0), COR(M(18) inralkyl®anRELR)RB]13)or SRiadhon Rdme) cyclbalkyll) and |

R(I 2) gnd dent | f Hox-R(1 4): is 0,1, 2, 3 or
b bamnot be o i1 Rh anafbodh SHE b fins Cra aine g 1 2,

3 or 4 carbon atomns, cycloal kyl havi ngninis - ; op at ons,
CF3, OR(lI 5), phenyl, naphthyl, bi phenyrﬁ,n?%syﬁ{teqﬁ{g%ﬁit%?gﬁkq’506"‘

N- cont ai ni ng heteroaromatic havi ng 13 s@bstBuents sBlectd figm8hegrdipcar bon
at oms, consisting of F, Cl, Br, I, CF3, NOa, CN,

COOMe, CONHy, COMe, NHo, OH, alkyl

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

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;

15 R{2) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(3) is CyHpy-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16) s alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5
20 6,7, 8,9, 10 or 11 carbon atoms, CFg, CoFs, CgF7, CHoF, CHF»,

OR(17), SOoMe, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing.
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
25 substituents selected from the group consisting of F, Cl, Br, |,
CF3, OCF3, NOs, CN, COOMe, CONHo, COMe, NHo, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or

4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;



wher e phenyl, naphthyl, biphenylyl, furyl, thienyl and 30 the N-containing

het eroaromati c are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, d, Br, 1, CF3, Of53ay®d5 CN, 10
May 2005 49 COOve, CONI-12, COwe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanmoyl , nmet hyl sul fonyl and methyl sdi7f onyl am no; 5 R(15) is al kyl having
1, 2, 3, 4 or5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atons,
CF3 or phenyl, which is unsubstituted or substituted by 1, 2 or 3

substituents sel ect egk(fTonshyar e@UBI PRSisd 1 ng, P4 s CF3, NOZ,
CN, COOME, CONI-12, COMe, S D o) ﬁ% Faving C%””?“”’% carbon

atons, al koxy having 1, ZCYCQPEJ}?V' hawag@oﬁ Stos Sesarben atorsy IGEy, pbeny wr Panoy | |
met hyI sul fonyl and nethyl uI fo%{, m no; R(13) is hydrogen, alkyl having 1,
2, 3 or4 carbon atons or i s hydrogen, alkyl having 1, 2, 3 or

4 carbon atons or CF3; H2y R( 1 vher 3), l'o? 3, Wnere
y cannot be 0 if R(I 6) is OR(l 7) eBﬁ ch OrlZﬁl ndf| % g?/t?gr%ﬂ?[d

4, 5 ord carbon atoms, cycl oal kr SHB%H’[H@C’SDY Y, 2 6r3 SQl@st&ueths s8lected fn:anbon
atons, CF3, OR(17), SO02Me, phenyl | hj
N- cont ai ni ng het eroaromati c havi nggﬁﬁ’%ggg%lﬂ'ﬁé%?s g” éf ' % dt(g’%a'Nﬁan
at ons, where phenyl, naphthyl, UN,DOOMB,@UNHQPQGME? hhhf,%ﬁ?éiﬂ{/lr}%ving
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl,

10 methylsulfonyl and methylsulfonylamino;
or

R(3) is CHR(18)R(19);
R(18) is hydrogen or CzHo5-R(16), where R(18) is defined as indicated
above;
15 z is0,1,20r3; ,
R(19) is COOH, CONHo, CONR(ZO)FI(ZU, COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy~
CF3 or CyyHay-phenyl,
where the phenyl ring is unsubstituted or substituted
20 by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CFg, NOo, CN, COOMe,
CONHgo, COMe, NHp, CH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and

25 methyisulfonylamino;
v is0,1,20r3;
w is0,1,20r3;

R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms:
30 R(4) s hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFg;

or

i
]
}
|




het eroaromati ¢ are unsubstituted or substituted by 1, 2 or 3 25
substituents selected fromthe group consisting of F, d, Br, 1, CF3, OCF3,
NO2, CN, COOMe, CONI-12, COVe, NH2, OH, alkyl having 1, 2, 18Mudy2bosarbon
atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylarnino, sulfanoyl,
met hyl sul fonyl and nethylsulforrylam no; 10 May 2005 50 R(17) is

hydr ogen, al kyl having 1, 2, 3, 4 or5 d&8rbon atons, cycloal kyl having 3,
4, 5 or 6-carbon atonms, CF3, phenyl or 2-, 3- or 4- pyridyl, where phenyl
or 2-, 3- or 4- pyridyl are unsubstituted 5 or substituted by 1, 2 or 3
substi t udk(Brane¢Ré4t ed from the group consisting of F, d, Br, 1, CF3,

OCF3, NOZ2, OH, aIkIhaV|ng 1, 2, 3 or 4
car bon at ons, mw%n%noféoré raethx'ene@rw &t whish Qﬂ&w@ﬁﬂ’wlm no,

sul f anoyl , 10 t hy | faq 0; is CHR(I

8) R(I 9) R( | Gﬁidﬂ)?/sa%hﬁ% en or Igl’—l;% SR'?H 6&“‘%9 o Nﬁ%ﬁl s’ def ined as

i ndi cat ed(5hboise;, QlsBE h @FQ% NOp, ZNo ICGOMR( CONH,SCORNHNHACOMWR( AR Raihy
COOR( 2 or é:g RI(ZO) i s hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
at ons, CvH2v- 3Pt DRRERNAHERF 2lkake havibed, 3n2Ap# carbep atemsasubst i t ut ed

g(r)n: :Jls)tslt :];Ug]‘?dgln?&hgﬁmino %uﬁém%yls Wué@&ﬁ@ﬁéﬁ%@ﬂgﬁw%&@ ﬁ/%ﬁhﬁm
OH, al kyl havi paselthapa piurahty of radicals A1 to A8 have the meaning CR(5), the radicals
R(5) are defined independentily of one another;
R(30) and R(31)
10 independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
or
R(30) and R(31)
. together are a chain of 2 methylene groups
15 or its pharmaceutically acceptable salts.

2. A compound of the formula | as claimed in claim 1, in which;
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), at least 4 of these groups being CH,;
20 R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);

X is0, 1,2, 3o0r4;
where x cannot be 0 if R(14) is OR(15);
25 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycioalkyl having 3,

4,5, 6,7, 8 or 9 carbon atoms, CF3, OR(15), phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
30 | the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the
group consisting of F, CI, Br, I, CF3, OCF3, NOg, CN,




3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon at ons,

di et hyl am no, sul fanoyl, nethyl sul fonyl and 25 nethyl sul fonylamno; v is
0, 1, 2 or 3; wis 0, 1, 2 or 3; R(21) is hydrogen oral kyl hawmayots 2, 3,
4or5 carbon atons; R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; 30
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or CF3; 10
May 2005 51 R(5) is F, d, Br, 1, CF3,49N02, CN, COClVle, CONH2, COWe, NH2,
OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, dinethylamno, sulfanmoyl, nethyl sul fonyl or

met hyl sul fonyl ami no; R(30) and RE@bme ec@ﬂﬁél

hydr ogen or al kyl having 1, 2 or 3 car t%?lqﬂ foms: NHQ’R? )ﬁlkgﬂ%\)&%b ‘are a
chain of 2 methylene groups 10 3)or4barbplna1tﬁm¢aﬂ<bﬁ)ahé\wn@q02m ébh%aﬁﬁ‘;‘nts

3. A conpound of the formula I cl ai,med in erein , A2, A3,
A4, A5, A6, A7 and A8 |ndepend@§?m§ wme&w&a@m ﬁHFafHPﬂ metﬂM%fﬁﬂyI@ndor

CR( 5), where at nost two of thQﬁ@[hg@gmM}hm—O A8 are nitrogen and at | east
4 of thgse groups are CH 15 4. A conpourid of the fornula | as clained in
claim1? wherein: A, A2, 35)ads alkgl haning A2, chd o carbepeaterestdygloatikybne

th i t CH CR
et ad nt Toen ST heos MavinBREE o e Ritbof Bl CEEBEHHRETS o'
S02R(10), CCIR(11) or C(O) NR(12) Rxkidhi is uRcBbstitied dMsunBitutet b2 d B4 2)

substituents selected from the group consisting of F,
Cl, Br, I, CF3, NO2, CN, COOMe, CONHyp, COMe,
10 ) NHp2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(18) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
15 R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3,
R(3) is CyHgy-Fl(16)
y is 0, 1, 2, 3 or 4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(18) s alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 - 6,7,8,9, carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyi, furyl,
thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6, 7,80r
9 carbon atoms, _
where pheny!, naphthyl, furyl, thienyl and the N-containing
_ heteroaromatic are unsubstituted or substituted by 1, 2 or 3
25 substituents selected from the group consisting of F, Ci, Br, I,
CFg, OCF3, NOg, CN, COOMe, CONHo, COMe, NHo, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;



I ndependently of one another are CxH2x-R(14); x is 0, 1, 2, 3 or 4, where

xcannot beO if R(14) isOR(15); 25 R(l 4) is alkyl having 1, 2, 3, 4, 5 or
carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 16 Maa@0b®n
atonms, CF3, C2F5, C3FT CH217, CHF2, OR(15), phenyl, naphthyl, biphenylyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atons; 30 where phenyb0Q naphthyl, biphenylyl, furyl,
thienyl and the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe '10 May 2005 52

group consisting of R{17 1sB|Iydro§enCEEyl I'@Qﬁ%ﬂ DB, 4.5 cArbbMatorkdN - 12,
COve, NH2, OH, al kyl haV| ng llfaéhyi carbon atons, al koxy having 1, 2,

3 or 4 carbon atoms, di h%vrng§| ﬂa@ﬁyﬁ carharhgtoms, £&igy bhamd or 2-,
met hyl sul f onyl am no; R(15) 0§4a having 1, 2, 3, 4 or 5 carbon atons,
cycl oal kyl having 3, 4, pga\q%’on at ons, CFS or phenyl, which is

unsubstituted or substltut ed bywh,erépﬁé orQut@tdrmu fi %?éﬁﬁélﬂ%tfdt t he
groupﬁnm sting of F, 10 C, Br, Cléa WZ%VE E QaCT:]O\/b

- NH2, al kyl having 1, 2, 3 onaU*aﬁéWbtsﬁ ba(tbrasor3 auzlv@ﬁmertﬁaeelagteﬂ frczm 3 or
4 carbon atons, dinet hyI am no, W u Y,
met hyl sul f onyl am' no; 15 R(13) is h%’gﬂg n° %%? g’ y?PolggﬁnGOPCan{)No%aw ng
1, 2 or 3 carbon atons; CN, COOMe CONHp, COMe, NHo, OH, alkyl having
' 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2,3 or4

carbon atoms, dimethylamino, suifamoyl,

10 methylsulfonyl and methyisulfonylamino;
or

R(3) is CHR(18)R(19);
R(18) is hydrogen or C;Hp,-R(186), where R(16) is defined as indicated
above;
15 Z is0,1,20r3;
R(19) is CONHp, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
CFg or CyHoy-phenyl,
where the phenyl ring is unsubstituted or substituted
20 by 1, 2 or 3 substituents selected from the group
consisting of F, CI, Br, |, CF3, OCFg, NOo, CN,
COOMe, CONHgp, COMe, NH2, OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfonyl and

25 methylsulfonylamino;
v is0,1,20r3;
w is0,1,20r3;

R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms:
R(22} is alkyl having 1, 2, 3, 4 or 5 carbon atoms:
30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFg;

6




R(3) is CHR(I 8) R(I 9); R(lI 8) is hydrogen or CzH2z-R(l 6); R(I 6) is

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5,
20 6, 7A 9, 10 or 11 carbon atons, CF3, C21'5, C3F7, CH2F, Cbicday200R(17),
S021VI e, phenyl, naphthyl, furyl, -thienyl or an N-containing heteroatorn
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl,
furyl, thienyl and the N-containing héteroaromatic are unsubstituted or
substituted by 1, 2 or 25 3 substituents selected fromthe group consisting
of F, d, Br, 1, CF3, OCF3, N02, CN, COOwe, CONI-12, COVe, NH2, OH, alkyl
having 1R@®) & BrC¥Bear opg, N N, GO, CoNRS, GOMb, NHLOM, aﬂﬁﬂlﬁa@mgt ons,
di et hyl am no, sul fanoyl, nethy sulfonyl and me hylsulfonylan1no

1, 2 or 3; 30 K& @pr#saMQn@m@mhwmgﬂ 2COORE 22)bm@r aichiz0H, 10 May

05 53 R(20 | kvl hay bon at ons,
cvrov- o3 o e BRERS PGVl s Bilstyl St matituRomdabiiors Ut ca or

subst i tulFE{GO) amd BR(31Y or subst | tuents sel ect ed fromthe group 5 consisting
of F CONI - COMe, NH2, OH, al kyl having

1, % or 4 E‘QPB%‘&“E‘&'\@@ 0n3|aamerwae |hﬁer099n2>r atkybhaving 4r Ben 3 cartmrs,

di rret hyl am no, agd:amoyl , methyl sul fonyl and nethyl sul forryl am no; 10 v is
0, 1, 2 or 3; wis 0, 1, 2 or 3; R(21) is hydrogen or alkyl having 1, 2,
3, 4 or ®Srcarbon atonms; R(22) is alkyl having 1, 2, 3, 4 or 5 carbon

at ons; R(:(ééo &J‘Meﬁ?ge” or alkyl having 1 or 2 car bon at ons;

are a chain of 2 methylene groups
10 or its pharmaceutically acceptable salts.

3. A compound of the formula ! as claimed in claim 2, wherein A1, A2, A3, A4, A5, AB,

A7 and A8 independently of one another are nitrogen, CH or CR(5), where at most two .
of these groups A1 - A8 are nitrogen and at least 4 of these groups are CH.
15 |
4. A compound of the formula | as claimed in claim 1, wherein;
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), where at most two of these groups are nitrogen and at least 4 of these groups
are CH;
20 R(1) s C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);

X i50,1,2,30r4,
where x cannot be 0 if R(14) is OR(15)
25 ‘R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CFg, CoFs,
CaF7, CHoF, CHF2, OR(15), phenyl, naphthyl, biphenylyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5, 6, 7, 8 or 9 carbon atoms;
30 where phenyl, naphthyl, biphenylyl, furyl, thienyt and
. the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



15 R(5) is F, @, Br, 1, CF3, N02, CN, COOwe, CONH2, COWVe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am'no, sul famoyl, methylsul fonyl or. methyl sul fonyl aniMsy 28080) and
R(31) independently of one another are hydrqQgen or methyl 20 or its

phar maceutically acceptable salts. 5. A conmpound of the formula | as
claimed in clainms 1 - 3, wherein: Al,522, A3, A4, A5, A6, A7 and A8

i ndependent |y of one another are nitrogen, CH or CR(5), where at nobst one

of 25 these groups is nitrogen and at |least 5 of these groups are CH R(1)

i O OR(9), SO02R(I 0), COR(| ( (ke B)c R(
I1)S %d) R(I( )2) |nde|(oend2ant|y f)f %%‘%%ﬁ%’?‘aﬁ* é:z )gx? érq‘CF%f%@kﬁ '% 08?“1 2,

3 or 4; 30 R(14) 10 May 2005 S5LOCMal KONHAVCOWE] NH, C&—!Oéfk% iﬁ@fn?qngatons
cycl oal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons, GF3, pheny
napht hyl , bi phenylyl, furyl, t ﬁlcé‘rﬁlfpafbﬁn atoms, Gﬂﬂl)‘aﬂhﬁVﬂ'@ hel, @r@aﬂf carbbh C

having 1, 2, 3, 4, 5, 6, 7, 8 o] wher e hthyl,

bi phegyl yl, furyl, thienyl and %"ﬁ%&ﬁi{'coﬁvgaﬁ‘ﬁﬁﬁg_‘ﬁ@f‘é%ﬁg{fﬁ%kb@aéﬁ

unsubsti tuted or substituted bmelhylﬁ;lmny&nﬂu@st | tuentscségvgct gcé\l}‘ r(i? t he
roup consisting of F, d -

?:ovep NH2, OH, al kyl havi Fd%ﬂ E’a"ﬂi%@‘%‘ﬂ 142¢§rﬂ<9ﬁ5aﬁ6<5%n algme gyclpaltying 1,

2, 3 or 4 carbon atoms, dimethyhanhg8, 458bf 8®aon A1y CFY dihehyand
met hyl sul f onyl am no; R( 13) is hydrogen;
which is unsubstituted or substituted by 1, 2 or 3

substituents selected from the group consisting of F,
10 Gl Br, |, CF3, NOg, CN, COOMe, CONHso, COMe,
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;
15 R(13) is hydrogen
R(2) is hydrogen or alky! having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19); |
R(18) is hydrogen or C,Ho,-R(16);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 8, 7,8, 9, 10 or 11 carbon atoms, CF3, CoFs5, C3F7, CHoF, CHF»,

OR(17}, SO2Me, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroatom having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing

heteroaromatic are unsubstituted or substituted by 1, 2 or

25 3 substituents selected from the group consisting of F, Cl, Br, |, CF3,

OCF3, NO2, CN, COOMe, CONHz, COMe, NHz, OH, alky! having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
z is0,1,20r3;

30 R(19) is CONHp, CONR(20)R(21), COOR(22) or CHoOH;



R(2) is hydrogen or nethyl; 15 R(3) is Cy Hy R(I 6) y is 0, 1, 2, 3 or

4; where y cannot be 0 if R(l 6) is OR(l 7); R(l 6) is alkyl hawngl 2,
3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5 6, 710840r2005car bon
atons, CF3, OR(17), SO02Me, phenyl, naphthyl, 20 furyl, thienyl or an
N-contai ning heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, fury], t48 enyl and the N-containing

het ercoaromati ¢ are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, d, Br, 1, 25 CF3, N02, OCF3, CN,

COOMe, CONI-12, COVER(DBR, |s%rog¥r}<¥§|kghﬁé(\h|?j§ n’e . y|4 & @Ear%oﬁl%ﬁgrﬁgy@}l-?gﬁ’

al koxy havi ng 1 2, 3 or 4 carbon at an no .
met hyl sul fonyl and net hyl 6k fop )], ph | 7) is hydrogen, alkyl having
1, 2, 3, 4 or 5 carbon atons, 30 cycloalky having 3, 4, 5 or 6 carbon

atoms CF3, phenyl or 2-, 3 orwlasregye ptighyl rihg i%ysum&dte%&ml Zimtmgnyl
or 2-, 3- or 4- pyridyl are unsuybstig uted r sybstjtute , or
substituents sel ected from thengYrttﬁ) %ﬁg?ggy?@saﬁfeﬁed@mmﬁ?e 9"PUPCF3, NO2,
CN, CCbve, CONH2, COwVe, NH2, Odonsiskig ohBVCN®rl, CF % ﬁl , N, EEOkMON at ons,
al koxy having 1, 2, 3 or 4 carbon atons, dinethyla "sul’'fanoyl’,

1 or
met hyl sul f onyl and et hyl sul forﬁ?y@ﬁthnGOI\Ré ﬂH@,y(deglkw m;w@ Ky, shﬁw ng

2 carbon atons; R(5) is F, d, Br, 1, CF3, N02, CN, COOW, CONH2, COME,
NH2, OH, al kyl having carbon atoms, alkoxy havmg1 2,3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfony! and
methylsulfonylamino;

10 v is0,1,2o0r3;

w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms;

15 R(5) isF, Cli,Br, |, CFg, NOs, CN, COOMe, CONHp, COMe, NHp, OH, alkyi having
1, 2, 3 or 4 carbon atoms,'alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl,' methylsulfonyl or methylsulfonylamino;

R(30) and R(31)
independently of one another are hydrogen or methyl
20 or its pharmaceutically acceptable salts.

9. A compound of the formula | as claimed in claims 1 - 3, wherein:
A1, A2, A3, A4, A5, A6, A7 and A8
independently of one another are nitrogen, CH or CR(5), where at most one of
25 - these groups is nitrogen and at least 5 of these groups are CH;
R(1)  is C(O)OR(9), SOoR(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12) '
independently of one another are CyHa,-R(14);
X is0,1,2, 3or4;
30 - R(14)




10 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul famoyl, methylsul fonyl or methylsul fonyl am no; R(30) and
R(31) independently of one another are hydrogen or nethyl; 10Mdyt2905
pharmaceutical ly acceptable salts. 6. A conpound of the formula I as
claimed in claim5, wherein: A4 is CHor nitrogen; A, A2, A3, A5, A6, A7
and A8 independently of one another ar&4CH or CR(5), where at least 5 of
these 20 groups are CH 7. A conpound of the formula | as clained in claim
6, wherein: R(1) is CCOOR(9), S02R(10O, COR(l 1) or C(ONR(12)R(13);

| r | : q | r x- R( 1
SO0 0 L, 1) 20 e e R G

cycloal kyl having 3, 4, 54.%6.7, SQF@rC@b@mam,ﬁﬁc?mheﬁilgn?mﬁth?yId gr .
ridyl, where phenyl and i dyl. are unsubstituted or substituted by or
2ysub)s/t ituents sel ected fr@m‘? lg&'&ﬁpthmé%@m hcasraipingdieterogmrmatic 1, CF3,

car bon atoms: 10 Ny 2005 Sa RIS hadragan CRPBRISE (Toen: R(3) i
C YH2y-§( | 6), yis 0, 1or 2 65vrre(re peynyltsn@mmm& ltéiahemhygs;:,lfiurﬁb thiér@rfiiiﬂéwln
there phonyl - and pyri dyl are uSDRRITEE e SR A A nsybsRUise o
substituents selected fromthe gubstiueatsi £td 603 sfibdtituddis selected from the
group consisting of F, CI, Br, I, CF3, OCFg, NOs, CN,
COOMe, CONHao, COMe, NHo, OH, alkyl having 1, 2,
10 3 or 4 carbon atoms, alkoxy having 1,'2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;-
R(13) is hydrogen;
R(2) is hydrogen or methyl;
15 R(3) is CyH2y-R(16);
y i50,1,2,30r4;
where y cannot be 0 if R(16) is OR(17);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6, 7, 8 or 8 carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyl,
20 furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7,80r9 carbon'atoms,
where phenyl, naphthyl, furyl, thieny! and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, 1,
25 CF3, NO2, OCF3, CN, COOMe, CONH», COMe, NH»>, OH,
alkyt having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
30 cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
 3-or 4- pyridyl,




CF3, al kyl having ¥, 2 or 3 carbon atons and al koxy having 1 10 or 2

carbon atons; R(4) is hydrogen; R(5) is F, 4, CF3, CN COOve, CONHZ, COMW,
NH2, OH, al kyl having 1, 2 or 3 carbon atons or al koxy haviiogJsly 2005 2
carbon atons; R(30) and R(31) 15 independently of one another are hydrogen
or nethyl. 8. A conpound of the fornula | as claimed in claim7, wherein:
R(1) is C(OOR(9) or COR(I 1); R(9) an@5R(1l 1) 20 independently of one
another are CxH2x-R(l 4); x is 0, 1, 2 or 3; R(14) is cycloalkyl having 5
or6 carbon atons orphenyl, where phenyl is unsubstituted or substitut ed by

1 or 2 substituents selected frigHark pReGIHD- GRRFIAS 19k et
1, CF3, OCF3, OH, alkyl having 1, 2 Igr gycar bon %’xsﬂ@” ﬁﬂ%&y hu% ng

or 2 carbon atons; R(2) is hydr@@éHbSiltN@Q)bylh Myulmlltueﬁ)ts sglet®dGronl or 2;

R( 16 alklhavm 1, 2 o0 y I or6
2gr bgn )altzms );;henyl o? pyri dyftﬁe Q@“@g&’%g@&%e @‘ﬂga’e %@n&bﬁ’a%&fpyrl SIKI
are unsubstituted or substitut et doMe, COIN Rle! w%n fLEAqfrom the
group consisting of F, d, CF3, OCF3, alk avi hg tg_l car oh ’atoms

and al Koxy having 1 or 2 carbos mtmmboﬁaﬁ(rﬁ@ alkoxpyanpgen;2, 8(05)4 ddtbbn O
alkyl having 1, 2 or 3 carbon aE’:l oms, (ngthl;%)( mgasvdlfg?nolyl Onget%ylgglgcl))nyl and
) methylsulfonylamino;
R{4)  hydrogen or alkyl having 1 or 2 carbon atoms:
R() isF, Cl, Br, |, CF3, NOp, CN, COOMe, CONHo, COMe, NH2, OH, alkyl having
10 1,2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or methyl;
or its pharmaceutically acceptable salts.
15 '
6. A compound of the formula | as claimed in claim 5, wherein:
A4 is CH or nitrogen; A1, A2, A3, A5, A6, A7 and A8
independently of one another are CH or CR(S), where at least 5 of these
groups are CH.
20
7. A compound of the formula | as claimed in claim 6, wherein:
R(1) is C(O)OR(9), SO2R(10), COH(1 1) or C(OINR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
25 X is0,1,2o0r3;
R(14) s alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky having 3,
4,35, 6,7, 8 or 9 carbon atoms, CF3, phenyl or pyridyl,

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 substituents selected from the group consisting of F, Cl,
30 Br, I, CF3, OCF3, OH, alky! having 1, 2 or 3 carbon atoms or

alkoxy having 1 or 2 carbon atoms;




atonms; R(30) and R(31) are hydrogen. 10 9. A conpound of the formula | as

claimed in one or nore of clains 1 to 8 or its pharmaceutically acceptable .

salts for use as a pharmaceutical..10. A pharnmaceutical prepahdy 2005
conprising an efficacious anount of at |east one 15 conpound of the
formula | as clained in one or- nore of clains 1 to 8 and/or of a
pharmaceutically acceptable salt theregg as active conpound, together wth
pharmaceutically acceptabl e vehicles and additives and, if appropriate,
additionally one or nore other pharnacol ogi cal active conpounds. 20 11.
The use of a c gyngrg,fdr(gd@forrmla | as clainmed in one or nore of clains
1 to 8 and/or of pharmaceuti cal |y acceptable salt thereof for the
product i dH2bf !ﬁhm@m%mant havi ng K+ channel - bl ocki ng action for the

t her apy W f K+ channel - nedi at ed di seases. 25 12. The use of
acorrpou?gtgz) %ﬁgh‘%\‘ﬁi as claimed in one or nore of clains 1 to 8

and/or of a ph?r mac ety qaérlgz acceptabl e salt thereof for the production of
a medicanent for the therapy or prophylaxis of cardiac arrhythnias which
can be delim nB(t bg a&ﬁd havingdt &n8 icatbopraibmsgeydlaalkyl Bavihg.5 ditecarbenof a

conpound of thefor nqone or nore of clains 1 to 8
and/ or of a phar maceuk)l caﬁ{% Qh%g&g[b‘iyé'dg |t thereof for the production of

a nedicanent for the thengpyte he !ogﬁuhgﬁqﬁaﬂg g{{slxe %ﬂmﬁ&gﬂ%}o May

2005 58 14. The use of a corrp orrru
nmore of clains 1 to 8 and}f8rsubﬁtlwept$aﬁahmtedlfmaaiﬁeygraupepmsahirg afd, IC1t her eof

for” the production of a r@gs:j a or IS of
supraventricul ar arrhyt hni %Q&Fi@éwﬁ% %E O'g%ﬁ?ﬂbﬂfﬁﬁ%&g’fﬁ%"?r& hula |
as claigred in one or nore b @risdriBtond 0 8 and/ or of a pharmaceutically
acceptable salt thereof for the production of a

R(4) is hydrogen;

R(5) isF, Cl, CF3, CN, COOMe, CONHa, COMe, NHo, OH, alkyl having 1,2 0r 3

carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)

15 independently of one another are hydrogen or methyl.

8. A compound of the formula | as claimed in claim 7, wherein:
R(1) is C(O)OR(9) or COR(11);
R(9) and R(11)
20 independently of one ancther are CyHoy-R(14);
X is0,1,2o0r3;
R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,
where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F,
25 Cl, Br, I, CF3, OCFg, OH, alkyl having 1, 2 or 3 carbon
atoms or alkoxy having 1 or 2 carbon atoms;
R(2) is hydrogen;
R(3) is CyHpy-R(16);
y is0, 1or2;
30 R(16) isalkyi having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, phenyl or pyridyl,




medi cament for the therapy or prophylaxis of atrial fibrillation or atrial
flutters. 10 16. The use of a conpound of the fornmula | as clainmed in one
or nore of clains 1 to 6 and/or of a pharmaceutically accepdaidy208sl t

t hereof for the production of a nedicament for the term nation of atria
fibrillation or atria] flutters (cardioversion). 17. A pharmaceuti cal
preparation, conprising an efficaci oussanount of at |east one 15 conpound
of the formula | as clainmed in one or nore of clains 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a | Kr channel bl ocker as

active conpounds, toget he&ﬁhé‘\’e%ﬁeﬂ?ﬁéﬁ@?ﬁb&i5%'&%@8%@%%{%%&&& @Eéand

additives. 18. A pharmaceutical préepara conprising an efticacl
amount of at |east one 20réspwilinends selretetidromuthe groap cohsistimyioi B, @ine or

f clai 8 and/ i t abl | t ther eof
and of a1 Ks channel bl ock@re320Re MR HERERL, 8L LaBBHRRARS afe koo

phar maceutical |y accept ablr%\,yﬁmj 6l 8Tafitth &dfist i ves. 19. A pharmaceuti cal
preparation, conprising an efficacious anount of at |east one 25 conpound

of the ¥ &ALl aisiNysks0o@8mi med in one or nore of claims 1 to 8 and/or of a
Bompoundicr ¢ ol vt ARy VR, & of 28RN 50 ey bevBRTr R odheR”
additives. atoms;

R(30) and R(31)

are hydrogen.
10
9. A compound of the formula | as claimed in one or more of claims 1 to 8 or its
pharmaceutically acceptable salts for use as a pharmaceutical.

10. A pharmaceutical preparation, comprising an efficacious amount of at least one
15 compound of the formula I as claimed in one or more of claims 1 to 8 and/or-of a
pharmaceutically acceptable salt thereof as active compound, together with
_pharmaceutically acceptable vehicles and additives and, if appropriate, additionally
one or more other pharmacological active compounds.

20 11. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a pharmaceutically acceptable salt thereof for the production of a

medicament having K* channel-blocking action for the therapy and prophylaxis of K+
channel-mediated diseases.

25 12. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the therapy or prophylaxis of cardiac arrhythmias which can be
eliminated by action potential prolongation.

30 13. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the therapy or prophylaxis of reentry arrhythmias.




10 May 2005

58

14. The use of a compound of the formula | as claimed in one or more of claims 110 8
and/or of a pharmaceutically acceptable salt thereof for the production of a -
medicament for the therapy or prophylaxis of supraventricular arrhythmias.

15. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the therapy or prophylaxis of atrial fibrillation or atrial flutters.

10 16. The use of a compound of the formula | as claimed in one or more of claims 1 to §
and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the termination of atrial fibrillation or atrial flutters (cardioversion).

"~ 17. A pharmaceutical preparation, comprising an efficacious amount of at least one
15 compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a IKr channel blocker as active

compounds, together with pharmaceutically acceptable vehicles and additives.

18. A pharmaceutical preparation, comprising an efficacious amount of at leaét one
20 compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a

pharmaceutically acceptable salt thereof and of a IKs channel blocker as active

compounds, together with pharmaceutically acceptable vehicles and additives.

19. A pharmaceutical preparation, comprising an efficacious amount of at least one

25 compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a beta blocker as active compounds,
together with pharmaceutically acceptable vehicles and additives.




