. NOPQRSe3e74<n6TA] r WD 02/ 44137 ' S95* PCT/ EPOL/ 13294 Descri ption *cooooz*
Ortho, neta-substituted bisaryl corrpounds processes for their preparation,
their use as nedi canent, and ph preparations conprising themb5
The present invention relates t @Eﬂ -substituted bisaryl conpounds
of the formula I, 0 R(3) A3 At A4 (2) A8 A7 A6 10 in which: A1,
AZ, A3, %03544]/56 A7 and A8 indepeli¥&tly of one anot her PEF/BPO1XGe94 CH
or CRS, at |least four of these groups being CH, R(1 ) is C(OOR(9),
S02R(10), COR(11 ), C(O)NR(12)R NR(12)R(13); 15 R(9), R(10),
R(11 ) cDesdiptidh i ndependently w@ mm r are CXH2x-R(14); x is 0, 1,
2, 3 or 4, where x cannot be O (15) or SO02Me; R(14) is al kyl
having 1, 2, 3, 4, 5 or 6 atons, cy®P®atkyl having 3, 4, 205, 6, 7, 8, 9,
10 or 1 &ddd, H?{eirsd ,{g}e”
napht hyI]())ﬂg? gﬁgﬁ&gﬁﬁltu@ﬁ%lsé}?Fﬁrﬁﬁﬁgﬁﬁo?\F contfgl ni ng rﬁe?%rgﬂggrgrmt récél

havi ng 18s medgamgntsand pharmaceutical peapasatiensosamprigieg thgrhenyl , napht hyl ,

bi phengl yl, furyl, thienyl and 25 the N-containing het er oar omati ¢ are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe

2 group e ré%bhﬂﬂwv@ﬁtldfn rélatestb. odho Heta- Q@Eﬂtuté@&saﬁ}ﬁco%dsw COMB,
NH2, COH, al P/ having 1, 2, 3 or 4 car bon atons, al koxy having 1, 2, 3 or 4
car bon ef@tmda ldi met hyl ami no, sul fanoyl, nethyl sul fonyl and 5

met hyl sul fonyl am no; R(15) is alkyl havi ngsl, 2, 3, 4 or 5 carbon atons,
cycl oal kyl having 3, 4, 5 or 6 carbon atong, CF3_gr phenyl, which is
unsubstituted or substltut ed by 1, 2,@4&33 s,tzt'?(abnts selected fromthe
group consisting 10 of F, C, Br, lCFS’ NO CN, COOwve, CONH2, COVB, NH2,

OH, al kyl having 1, 2, 3 or 4 car bo at 9 koxy having 1, 2, 3 or 4
carbon atons, di met hyI am no, sw( rret h??(s)ul fonyl and
nmet hyl sul fonyl am no; R“K
G .
A8 A6
RR) a7
10 in which:

A1, A2, A3, A4, A5, A6, A7 and A8
independently of one another are nitrogen, CH or CRS5, at least four of these
groups being CH;
R(1) is C(O)OR(9), SOoR(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 CyHox-R(14);
X is0,1,2,30r4,
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 atoms, cycloalkyl having 3, 4,
20 5,6,7,8,9, 10 or 11 carbon atoms, CF3, CoFg, C3F7, CHoF,
CHF2, OR(15), SO2Me, phenyl, naphthyl, biphenylyl, furyl,
thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5,
8, 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



15 R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or CFg; R(2)
i.s hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or CFg; R(3) is
CyHy-R(16); y is 0, 1, 2, 3 or 4, where y cannot be 0 if R(16) is OR(17)
or S02Me; 20 R(16) is alkyl having 1, 2, 3) 4, 5 or 6 carbon atons,

cycl oal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, C2F5,
CgF7, CH2F, CHF2, OR(17), SO02Me, phenyl2, napht hyl, furyl, thienyl or an
N-contai ning heteroaromatic having 1, 2) 3) 4, 5, 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, furyl, thienyl and the N-containing 25

het er oar omatic are unsubstitut eqroup sub@surthbEEI Oy BY, |, THy, CICEgleOIZI; Gﬁ\nts
sel ected fromthe group consisting of F, C, Br, I, CF OCFg, NO2

COOMe, CONH2, COMVB, NH2, OH, al mom[@@Nm QOMeoNHg Qﬂtaikvléntaunrmaa koxy
having 1, 2, 3 or 4 carbon atons, di met hyl am no, sul fanpyl, nethyl sul fonyl
and 30 net hyl sul f onyl ani no; Wfldffaib@nl‘@@m?gQWOXHIWIthB\R gOr14 carbog, ~ 4

or 5 carbon atons, cycl oal kyl haa\(brﬂ di %hylggﬁﬁ dr uﬁgé&ydﬁ%ﬁ%”gﬁﬁ anrepenyl

or 2-, 3- or 4- pyrldyl wher e pheny
unsubskituted or 5 substi t ut ed yethylsalfomyl3mind)st i tuents sel ected fromthe
group consisting of F, C,_ Br

L, CFg OCFg NO2, CN, COOVE? CONH2, COWVB,
NH2, OH, al kyl having 1, B(18)ors alkybhaing 4t 8n3, 4 &5 RGaJLIRIRRS, Lycivalkyl or 4
car bon at ons, di met hyl am no, sulf n 0,
met hyl sul fonyl amno; or R(3) is @g%% R{?Q?ryé E%P&?’%b"ﬁ ?Fé;gorrphenyl
CZroz R(16), where R(16) Is defined @pichgipaiisehianstsubstitidd bi1, 8 g3 3:
15 R(19) is COOH, CONH2, CONR(20)R(21 ), COOR(22) or CH20H, R(20

hydrogen, alkyl having 1, 2, 3, 4 orSsiitnaiia salesird ferﬂecgrgur@powmw
phenyl,lly where the phenyl ring is uns t4 e st or 3

substituents selected fromthe group 20 consi st

NO2, CN, COOwe, CONH2) COVB, NH2, %O%hé‘yNHEEa@ n%ﬂng‘fln%p@ éd:rq‘rbon

atons, al koxy having 1, 2, 3 or 4 carbon ato sul f anoyl ,

met hyi sul fonyl and net hyl sul f onyl ani é&boﬁfatdm'ssamoxylha@ngﬁ 2, 3Wrisscétboh, 2
or 3; R(21 ) is hydrogen or alkyl having 2, 3, 4 or car bon at ons;

R(22) is alkyl having 1, 2, 3, 4 or &om§, &Hﬁeﬁw&mmowuﬁamgylhmmwfom Kyl

having 1, 2, 3, 4, 5 or 6 car bon ato 4 R(3) and R(4)
together are a chain of 4 or 5 net hy ﬁ{et g”'f‘f'%éé)’{‘v'\}%’ ch one net hyI ene

group 16an be erﬂa‘:)cael hlyylrogén,, alkgt hawhlgH 2; Bl(dmd:‘arbam atoms B¢ IgFgyl ) -, R(5)
is F, C, Br, I, CF3, NO2 COOMWE, H2, COVB, NH2, OH) al kyl hawngS

1, 2, 3 B(2)4 uarﬂydrogﬂrmaﬂsyl aawogw l&aemgl qarban a%omsot(.‘eﬁgbon at ons,
di met hyl am no, sul fanoyl, nethylsul fonyl or nethyl sul fonyl am no, where in
the caseR{Pat ia GyhayRi(18)i of radicals Al to A8 have the meaning CR(5), the

radical s y is0, 1,2, 30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
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, CF3, CoFs, C3F7, CHoF, CHF 2,
OR(17), SO2oMe, 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 by 1,2 or 3
substituents selected from the group consisting of F, CI, Br, |,
CF3, 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, methylisulfonyl and
30 methyisulfonylamino;



R(5) are defined independently of one another; R(30) and R(31 ) 10
i.ndependently of one another are hydrogen or al kyl having 1, 2 or 3 carbon
atons; or R(30) and R(31 ) together are a chain of 2 methylene groups 15
and their pharnmaceutically acceptable salts. Preferred conmpounds of the
formula | are those in which: Al, A2, , A4, A5, A6, A7 and A8

i ndependently of one another are nitrodgen, CH or CR(5), at |east 4 of these
groups being CH 20 R(1) is C(OOR(9)) SO02R(10), COR(11) or C(ONR(12)R(13)
R(9), R(10), R(ll ) and R(12) independently of one another are CXH2x-R(14);
Xxis 0, 1, 2, or B(1%en%hxdr©gﬁnoalkbld"léwlng1F@,13L)4 P&5 CR(lIB) atop®s, R(14) i s

i hevine 3 55 oS SeckR ks 51 Ao oFs a2 °

thienyl or an N-containin matic haV| ng 1, 2, 3, 4, 5, 6, 7, 8 or
9 carbon atons, where phe%yl ?td'e@gm bi phenyl yl , furyI t hi enyl and 30
t he N—cont ai ni ng heteroaromati cm&:reeelphenblsmna-usedr é{pysdjdsaretunisetjstlﬁyteﬂ or2 or

o8 hob " * 5 e, Cne s SuBERAIERET St Bl i efitoaion e 4
car bon atoms, al koxy having 1, t ,
y havi ng o L&r@énﬁs &oE. @t B’FBI %”@(f'yéd E?Ibohavi g

sul fanoyl, nethyl sul fonyl and sul f am no;,

1, 2, 3, 4 or 5 carbon atoms, cYHORMTBORAY CDMe, NH 509{ a@kwﬁébmg 1210NE,
CF3 or phenyl, which is unsubstltut ed or su stltut ed g

substituents selected fromthe @r@uﬁpc&n@@ﬂeﬂbm&ga%xfha@hg 1Bl2, 3|or %bothZ
CN) COOwve, CONH2, COVB, 10 NH2,

K aving t r bon
atons, al koxy having 1, 2, 3 or aﬁ”@&r@ﬂ%{?t%ﬂ 10 &“H@FW' éﬁ?théﬂlsugﬁmf'ét’i‘gyl ,

met hyI1 ul fonyl and met hyl sulfonyﬁa BQifomtdmind:S hydrogen, al kyl having 1,
2, 3 oré 4 carbon atons or CF3; g}, c|)rs|f,§’(lhydrogen al kyl having 1, 2, 3 or

4 carbonoratons or CF3; R(3) is CyHZy R( 16); yis 0, 1, 2, 3 or 4,
R(3) is CHR(18)R(19);
R(18) is hydrogen or CzH22-R(16), where R(16) is defined as indicated above;
z is0,1,2o0r3;
15 R(19) is COOH, CONHso, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, C\Hoy-
CF3 or CyHow- 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, |, CF3, NO2, CN, COOMe,
CONH»p, COMe, NH», OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
25 v is0,1,20r3;
w is0,1,2o0r3;
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 CF3;

30 or



where y cannot be 0 if R(16) is OR(17) or SO02Me; R(16) is al kyl having 1,
2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5, 206, 7, 8, 9,
carbon atons, CF3, OR(17), S02Me, phenyl, naphthyl, furyl, thienyl or an
N-cont ai ni ng heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, furyl, th| enyl and the N—cont ai ni ng
heteroaromatlc are unsubstltut ed or sub‘étltut ed by 1, 2 or 3 25
substituents selected fromthe group consisting of F, C, Br, I, CF3, OCF3,
NO2, CN, COOwe, CONH2, COVB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

at ons, aIR(G;)xgndﬁ(A ng 1, 2, 3 or 4 carbon atons, di met hyI am no sulfarmyl,

h | | f | h | f | R havi
Tl 0 S SY L o G0, BRI o
CF3, phenyl ggr%u p c3n b?arre‘bladéértbyd%v -Bheng- Jg{b@(m’éth@ @r-N(Ben&)-4- pyridyl

are unsubstit or substituted by 1, stltuents sel ected from
t he gr.ou( Eﬂonsllsft,lGideﬂ GF3ONOBLCN,| O% QONB12, K2MeCNHCQNpalkyidiaing
COMVB, NH2 OH, alk having 1, 2, 3 or 4 carbon atoms, al koxy having 1, 2,
3 or 45carbon htd or@pﬁwtam%@lk%whaamﬂ 2, RO CATICHAIPBKY | and

met hyl sul fony

CZH2z- R(16) , er%@giﬁ%% fah@yp@étﬂwgﬂs ndi cé)tre%dét ﬁklg\l;@o*%%ﬁ\gﬁfgv r&'re in th?e or
3|; le( 13) is C@sz, thmwmﬁhﬁ(ﬁladlcm ﬂ}\amvglﬂt%glrheﬂ(lﬁ@w\g;l (8), hﬂdm?jeal\ih

al ky avi ng CvH2v or w pheny ere
t he phenyl ri qg@%ﬁ’@ﬂﬁ%@ F’IQﬁp@H‘dSPH%B 9'9‘?130931?"’20 by 1, 2 or 3
substitug%&‘ l'?g\] d fromthe group consisting of F, CI Br) I, CFg, OCFg,
NO2, CN, 2, COVMB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

at ons 10al koxy ihdepengentlydf c@ecanothenariedryasiogerns or dikehawingiti or Suddrbony| |
met hyl sul f onyl tand_25 met hyl sul fonylamno; v is 0, 1, 2 or 3; wisO,

|, 20r3; R(21) P@%ydrogen or alkyl having 1, 2) 3, 4 or 5 carbon atons;
R(22) i spal kyl having 1, 2, 3, 4 or 5 carbon atons; 30 R(4) is hydrogen,

al kyI havm 3, 4, 5 or 6 carbon atons or CFg, 7 R(5) is F, C, Br,
I ()Jaodﬂ(@@ms CONH2, COMB, NH2, OH, alkyl having 1, 2, 3 or 4
car bon at ons, i n atons, dinethyl am no,

sul f anoyl , tﬁ@?sul Pé;‘éld?\%lr}of méh@fepér@&a%ono R(30) and R(31 ) 5

indepgadantjlmembharrﬁa@émtdaﬂy asteptaprsaien or al kyl having 1, 2 or 3 carbon
atons; or R(30) and R(31 ) are a chain of 2 nmethylene groups 10 and their
phar maceutical ly acceptable salts.

Preferred compounds of the formula | are those 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 CyHoyx-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, cycloalky! having 3,

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

biphenylyl, furyl, thieny! 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, I, CF3, OCF3, NO2, CN,



Particularly preferred conpounds of the formula | are those in which Al,
A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH
or- CR(5), where at nobst two of these groups Al-A8 are nitrogen and at | east
4 of these groups are CH 15 Li kew se preferred conpounds of the formula I
are those in which: Al, A2, A3, A4, A5, A6, A7 and A8 independently of one
anot her are nitrogen, CH or CR(5), wher® at nost two of these groups are
nitrogen and at |least 4 of these groups are CH 20 R(1 ) is C(OOR(9),
S02R(10), COR(11 ) or C(ONR(12)R(13); R(9), R(10), R(11 ) and R(12)

i ndependent |y of one anot her ar €QRNRX-GDNEYp, COMe, BHoi, QH, 2k having, 1,ther e
x cannot be O if R(14) is OR(15); 25 R(14) is alkyl having 1, 2, 3, 4) 5 or
6 carbon atons, cycloal kyl havi gr34 carbon atgmsy alkexy daving br2, Biorcheabmon

atons, CF3, C2F5, C3F~, CH2F, "1 Rhenyl t hyl . ..bi nyi yl,
furyl, thienyl or an N-contai n%ggrﬁg@%eg%gﬁ&'hﬁ; srygeﬁﬁogli]fngtﬁmylsgiﬁﬁﬁ %'dyG
7, 8 or 9 carbon atons; 30 wher engthgBulfonylamiid)yl , bi phenylyl, furyl,

t hi enyl and the N-cont ai ni ngghet‘eroaronati Cc are unsubstituted or

substiPuted by 1, 2 or 3 SRS tealykhavngdt 84314 BRPGREDON Btaghs @ycloalkyl
consisting of F. C, Br, I, CF3 . g()alf% NH2,
OH, alkyl having 1, 2, 3 or 4 carhggﬁn%a?f’owﬁ@o%l%%émng , %%3’# 4
carbon atons) di nmethylam no, sul fvﬂ‘ﬁ@h’ls’uﬁ'@}b%mugéﬂl épgﬁiﬂ)stﬁunt%dfbg/ ,20r3

: or 5 car

met hyl sul fonyl am no; R(15) is al kyl having , on atons,

cycloal kyl having 3, 4, 5 or 6 c substituantsresleasd from freegroup aamsishingof F,
unsubstituted or substituted by r S ti el f t he
group consisting of F, 10 CI, Br ,JC|1 §r%|:§|33‘\ﬁg)52 é@",%@e @N% C@Eﬁ) NH2,

OH, akky! having 1, 2, 3 or 4 cap o] [ 4
car bor]ibat ons) di met hyl am no, sul f'\g%y%’ Hrr@(yh@%\};ﬁu@(%(bg;f}“og%déafrbgn aﬁ)n‘?é,

met hyl sul fonyl am no; 15 R(13) is Hiihg 2, 3 &r AdFRBeaofis, al kyl having
1, 2 or 3 carbon atoms; R(3) is CHR(18)R(19); R(18) is hydrogen or
CZH2Z-R(16): R(16) is al kyl havi gimethylamigo, gulfamey!, methyisidfonyt and

cycl oal kyl having 3, 4, 5, 20 6, t 11 carbon atons, CF3, C2F5,
CyF~, CH2F, CHF2, OR(17), S02Me. @%ﬁ%@ﬁ@@gﬁ'ﬁ‘f’}%u furyl, thienyl or an

N-cont ai ni ng hR{18) 03s pfsyennalkyl having 1, 4, 3%r 4&arBon 8tdms Or CFron at ors,
wher e phenyl, naphthyl, furyl thienyl and the N-containing heteroaromatic

are unSuB@)i t usdydoogeswlatkyl havind 1H2, 3,0r2 carbdh aloraslmsiGR3jent s sel ected from
t he gro:ié consisting of F, C, Br) I) CFg, OCF3, NO02, CN, COOMWe, CONHZ,
COVB, NHE(3)OH,is&lytidy-BeMi)hg 1, 2) 3 or 4 carbon atons, al koxy having 1, 2,

3 or y is0,1,2,3o0r4,
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 6, 7, 8, 9, carbon atoms, CF3, 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
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
25 substituents selected from the group consisting of F, Cl, Br, |,
CF3, OCF3, NO5, CN, COOMe, CONHs, COMe, NH», OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and

methylsuifonylamino;



4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl and

nmet hyl sul f onyl am no; 30 9 zis 0, 1, 2 or 3; R(19) is CONH2, CONR(20)R(21
),- COOR(22) or CH20H;, R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5
carbon atonms, CvH2vCF3 or CWH2w phenyl, 5 where the phenyl ring is
unsubsti t ut ed or substituted by 1, 2 or substituents selected fromthe
group consisting of F, C, Br, I, %2 CN, COOwve, CONH2, COVB, NH2,

OH, al kyl having 1, 2, 3 or 4 carbon atom; al koxy having 1, 2, 3 or 4
carbon 10 atons, dinethylam no, sulfanoyl, nethylsulfonyl and

met hyl sul f onyl am no;RM7) s i® hydroggnpalkgt havil'ng102 3, 4 2r 6rcaghorRaing, i s

hydr ogen or al kyl having 1 4 or

having 1, 2, 3, 4 or 5 car 8&?%%%‘”"9&(34)4?’ @B@%&B#‘B’PS 5%23} bﬁ%\%'ﬁé T or
2 carbon atoms; R(5) is F %,4 5§/d| CF3, N02, CN, COOve, CONH2, COWB)
NH2, OH, al kyl having 1, 2?’ 4 Xar bon atons, al koxy having 1, 2, 3 or 4
carbon atons, dinmethylam no, sulftfre henvﬁcbmd sUanWncgn are unsubstituted

met hyl sui fonyl am no; 20 R(30) and R } i ndependently of one another are
hydrog@n or methyl and their ph#&sHesifuiasby ¥, %@é@rﬁ%ﬁ@% gelectegrfyom

particularly preferred conpound I e 0 i 25
Al, A2, A3, Ad) A5, Afi, A7 and%l\%bl nds):pen en |J%$§'bﬁéha§§§hbd@%2’

nitrogen, CH or CR(5), where at i d at
| east 5 of these groups are CH; O&?icoqueg(towg@ g‘q-lR(dl?H é ?ﬁ'@q

CONR(12) R(13); R(9), R(10), R(1132 B@ﬂﬁcé?béﬁ)at&ﬁslﬂd@mﬁéﬁﬁghyzoﬁ opiae

anot her are CXH2x-R(14); x is 0, 1, 2, or 4, 10 R( 14|) i s al kyl having
1, 2, 3 or 4 carbon atoms, cycl &argn a‘l%m simethylamigo, gulfamog, or * 9 car bon
at ons ,ACF3, phenyl, napht hyI bi Ly, n N-contai ni ng
het er%gr omatic having 1, 2, 3, g?%ﬂ?%b#ényl;:%d@gtrh@gs’uggﬁ Igﬁ'ﬁ% 'ons, where
phenyl , eapht hyl, biphenylyl, furyl, thienyl and the N containing

heteroar rratlc w F&j ?stltut ed or substituted'by 1, 2 or 3 substituents
sel ect ed tom 1B eI é @nsisting of F, O, Br, 1, CF3, OCF3, N02, CN, 10
COOME,  CONHZ,  igdrdden G ¢ { w1=1er@R$6 Qd%ﬂﬁéa%rln@tbﬁiﬂa al koxy
having 1, 2, 3 or 4'ca? atonsﬁ%%l%terg?g I am no, )q fanoyl, nethyl sul fonyl

and met hyl sul f onyl amdgewe; R(13) is hydrogen; 15 R( 2) is hydr ogen or nethyl;
R(3) ilg CyH2y- R(16) ; y is ISOO 11’2%r 33 or 4,
R(19) is CONHo, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy~
CFg3 or CyHaow- 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, I, CF3, OCF3, NOo, 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 is0,1,20r3;
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 CF3;



where y cannot be 0 if R(16) is OR(17); R(16) is alkyl having 1, 2, 3, 4, 5
ar 6 carbon atons, cycloal kyl having 3, 4, 5, 20 6, 7, 8 or 9 carbon atons,
CF3, OR(17), SO02Me, phenyl, naphthyl, furyl, thienyl or an N-containing

het eroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons, where
phenyl, naphthyl, furyl, thienyl and t 7e N- cont ai ni ng heteroaromatic are
unsubstltut ed or substltut ed by 1, 2 or’ 3 25 substituents selected fromthe
group consisting of F, C, Br, I, CF3, N02, OCF3, CN, COOve, CONH2, CQOVB,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon aR(@ys, isliFred it 4nChRg, NOgl CMEOOMICYONE, CDiME, Nhtp, OH, alkyl having

nmet hyl sul f onyl am no; 11 R(17) is_hydrogen, alkyl having 1, 2, 3, 4 or 5

carbon atoms, by Bl 4garbematagsaalkoxy bagings!,fadeit aaben, ators, phenyl or
alsub-st |O{ ufedp%ﬁ‘gﬂwﬁ'@mbl {Sg f%@‘%gyh&hélg%o@l 8&$P¥|§§|ﬁ¢&%@ﬁ‘@gt ed fromthe

group cqn@ogtalnagq«gﬁ F, C, Br, I, CFg, NO2, CN, COOwve, CONH2, COVB, NH2,
OH, having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4

car bon5 at ons, @3% r‘éﬂmqﬂ@nesanortfaefo@re hyiogsN @ualimldw%a 40r 3 carbon

net hyl sulfonylaqg}ngo R(4) is hydrogen or alkyl having 1 or 2 carbon atons;
R(5) is F, C CF3, N02, CN, COOwve) CONH2, COVB, NH2, OH, al kyl
having lor 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
di met hyI no, @dgrmyl , methyl sul fonyl or methylsul fonyl am no; 15 R(30)
and R(31 q)ﬁﬂ‘ggi ntly of one another are hydrogen or nethyl; and their
phar maceut i cal] I cially preferred conpounds of the
formula | aredt ose |nt032lﬁﬁ&§!)etn§4grlggﬁ%-l or nitrogen; Al, A2, A3, A5, A6,
A7 and0Ad tieinphatmaceyticdllyacceptaiidiealtsare CH or CR(5), where at |east 5 of
these groups are CH 25 Very especially preferred conpounds of the formula
| are those in which: R(1) is CCOOR(9), SO2R(10), COR(11) or

C(O) NR( 1233y pRéfBlredokMourislds the d0finila 2ke RSLEANAER W1, iz, arse Aanot her
are CXH2x- R( 14& x is 0, 1, or 3; 30 R(14) is alkyl haw?‘;g,:1 2, or 4
carbon A28 Z/andaﬂ&ly\ﬂengwmly@f ane @other e ratrogetg, CHray @r)ow’eerecm)

phenyl o d e % t
Subet i ¢ (TEBY Y hese bollPAT AR ARGty B A BT S 8B G or -
a, Bis5 I, CF3, OCF3, OH alkyl having 1, 2 or 3 carbon atons or al koxy
having 1 or 2 carbon atons; 5 Ré ]3; is h drogen R(2) is hydrogen; R(3) is
CyH2y- R(lisgwise preferred compounds of the formuta I aré 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) is C(O)OR(9), SO5R(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);
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, CF3, C,Fs,

CsF+, CHoF, CHF,, OR(15), phenyl, naphthyl, biphenyiyl, 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, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



y is 0, 1 or 2; R(16) is alkyl having 1, 2, 3 carbon atons, cycl oal kyl
having 5 or 6 carbon 10 atons, CF3, phenyl, or pyridyl where phenyl and
pyridyl are unsubstituted or substituted by 1 or 2 substituents sel ected
fromthe group consisting of F, C, CF3, alkyl having 1, 2 or 3 carbon
atons and al koxy having 1 or 2 carbon atons; 15 R(4) is hydrogen; R(5) is
F, Cl, CF3, CN, COOVe, CONH2, COMB, NH?® OH, al kyl having 1, 2 or 3 carbon
atons or al koxy having 1 or 2 carbon atons; R(30) and R(31 ) independently
of one another are hydrogen or nmethyl; 20 and their pharnmaceutically
acceptabl e salts. Even nore espegoa bgnﬁstﬁig&ofEdCbBrpb@R@ QCF4,MeObpCINJl a |
are those in which: R(1) is C(é &B{or 1); R(9 and R(11) 25

i ndependent |y of one another ar &QR Me BH21 O alkyl BaviRgi)2,i s
cycl oal kyl having 5 or 6 carbon atons or henyl where phenyl is
unsubstituted or substitut ed by 3107 Céfbﬁﬁ‘b%tpmsuémoé(%@h/é@tba? B eABOFr oup

consisting of F, 30 C, Br, I, (&&’g 'ﬁ’é'm rbon

atons or al koxy having 1 or 2 car%(')]n a oth %@f@f}ﬂ}ﬂ r?‘ﬁet%yls%lf%yl%(@ is

q/H|2y- IB(k1|6)h y is g 1 or 2; R lﬁéthylsulibrkyuhmhm;l ng 1 _2do|r BMA(?]ar bon atolms,

cycl oal kyl having 5 or OITB eny ri ere

and pyridyl are unsubsti tﬁ?@g)oﬂsg ME’P?‘f"ﬂé)BdZ@ ”%Q\‘/fbﬂq"?%é%yf; aﬁqﬁl

selected fromthe group consisti : a 1, 2
group ’Pﬁvﬁx%; %ﬁ,?or @Eévbo%%ms %%R?Q?'VG%@@

or 3 carbon atonms and al koxy havi ng car bon atons;

hydrogen; R(5) is F, O, alkyl hawiieislunstib@fitiled 8F SOBSALIETYOT, ZbKgXy
having 1 or 2 car bon atom; R(30) and R(31 ) are hydrogen; 1 and their

pharmaceutical |y acceptabl e sal t Substiveniaasiected feams the graupeeonsistingef F,

prepanati on of the conpounds | a '

phar @eutl cals. 20 The corrpoundslaﬂa%gcl)‘rggﬁgNtb?? t% QI"Q@(M% %HRR‘H %Mgherto

unknown. They act on the 'Kvl.5 pgy ngu ﬁ%a Qnﬂorﬂsca?ﬁoh’hwrﬁsrap' dly
| gnhat

activating del ayed rectifier, inhi potassiumcurrent in the

human atrium The conpounds are @n@ngrmvmgoarzlsuuircbpb@uam e as novel
antiarrhythmc active conpounds, in Pal’tl cular for the treatnent and

prophyl axis of atrial arrhythni aglimgthylamigey sufameyy methylswionysang) or
atrial flutters. methylsulfonylamino;

15 R(13) 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 CzH2--R(16),
R(16) is 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, CF3, CoFs, C3F7, CHaF, CHF 5,

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, CONH2, 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
methylsulfonylamino;

30



Atrial fibrillation (AF) and atrial flutters are the nost frequent
persistent cardiac arrhythm as. Occurrence increases with increasing age
and frequently leads to fatal sequel ae, such as cerebral stroke. AF affects
about 1 mllion Americans annually and 30 | eads to nore than 80,000 cases
of stroke each year in the USA. The pregently customary antiarrhythm cs of
cllasses | and |1l reduce the reoccurrente rate of AF) but are only of
restricted use because of their potential proarrhythm c side effects. There
IS 14 therefore a great nedical need for the devel opnent of better

medi canents fof tredsiOnd, &wridl arrhythmias (S. Nattel, Am Heart J. 130,

fior 1 lat on) O8] 5 s Ha r RHBRTTRIRY. RACRABRIIHROM Ll ar ar rhyt hri as
Cardiac 11 ssue e S @03 DY G BRvin d; 2, REFBL e Rkl e

refractory periods. |ncreasgs gbh gx rg; refractory period by
prol ongi ng the action potent recodni zed mechani sm of endi ng

arrhytgm as or preventing thel r vﬂ@réﬂhé PRehyi-rihg f@laé ielitRbd ®F subktittiddeV -
Res. 10 19, 1990) 129 - 140; "Potassium channel's as targets for
antiarrhythnic drug action"). THY1, &@r&substﬂnen@c&qleﬁte (fﬂoéhth%gfoiuﬁ
essentially determ ned by the exLhBktif gpell aéIJ ;lél QT\F%@? i ch flow

out of the cell from varr ous K+ c annesgJ of PErtT AUl Are rhce i s

ascribed here to the "del ayed r%N“ng&Né p@a?‘y Cﬁ?l(ﬁ'h%ﬂ/ﬁr of B adhfjerent

conponents, IKr, IKs and | Kur. 15 M ant| rrhythm CS
(e.g. dofetilide, E4031 and d-s@agbsH atoiwd, rymb,@,rh 1S Ve by 4 hftsdn t he
rapi dlé activating potassium channel 1K~, ‘whi ch e denmonstrated both in
cel I s18f the human ventricle andiems: dignethylanmino, Hmrtemyl methyilsyifoeganshown
t hat these conpounds have an in thmc ri sk at low or 20
normal heart rates, arrhythm as%\/\ﬁﬁgﬁglf(g@%ﬁ‘%nated as "torsades de

poi nt es" being observed (& M ﬁbdem 28n3;J. Cardiol. 72, 1993, 44B-49B;
"Current status of class Il anti Qgthmc drug therapy”). In addition to
this high, in some cases Mital rf$81af S ow rate, a decrease in the
Fachycar di a. i i onothe aoyRgefior2RTRRL TG N 850, 17 o gms

use- ddpendence" ) 2R(2R) | esalhybhaVrngHegeSMQa&\mbagemman possi bly be

over cone bIo ars of t | owac |vt|n nent (IKs), their activity
has hit h@%o [ﬁﬁ%‘n?r qr\ﬁga'lavgignigr% Sinvesti gations using | Ks

channel hksackeivs:—' @eBkrm@Fg ROSTION, @@Ul\néttt@N'HQ comd! NHgaGH Va?rkyrrr&vﬁr@d
very slowy inactivating c rrponent ‘of the delayéd rectifiér
ultra-rapidly B,cz ivart 4 ogrinbel atpats, oy haeing, 1,8)icdr ftoarbemmiodrs to 15 the

Kvl.5 channel articul a the repol arization period
in the human a8 Fn%%ﬁa 5 fPBWVLFX?tha] ﬁﬁ%%&r@é‘?r‘&%@ﬁ%m current is

t hus, ZU”R@S%YF@'T ywi th the inhibition of IKr or IKs, a particularly
effective t hod or prolonging the atrial action potential and thus for

t he endi ng or |pdemdemry afforatanaiheraanedemgmor getmtlhemat i cal nodel s of

t he humap ti t th the positive effect of a bl ockade
of the I%&ﬁmér@é%ﬁiﬂ %I!Ye bdeousﬁh?ogi cal conditions of chronic atrial
fibrillation, should be particularly pronounced (M Courterranche, R J.

Ram rez, S. Nattel Car di ovascul ar Research 1999, 42) 477-489: "lonic
targets Yep mrugulamépéef?rrad&omnqtmdeqftsrrle formulahareHigsedn shightr i cal

rermd\%ﬁ R9: A nﬁégﬂ&sAérR@ﬁgﬂarﬁmtr cal nodel"). 10 In contrast to IKr and

icha 'so ‘occur'in'the human ventricle, the I Kur indeed plays an

i nportant r ol eindepémderitlyrafronst anather aretnitrogen,Cltioe CR{S) rwisére. atfmosttdriesof
reason, in the case of inhibition of the LK~~ flow, in co&trast to the

bl ockade of | KHe§e oreups isHitregena aplagsba of F\hﬁsr?ngr@uﬁétai’% Fn the ventricle
is exclu 73, 1993, 1061 -
1076: [|I g?ﬂna} g?@gﬁﬁgﬁ%ﬁgo\\}ﬁj g%fb ?sel gk?n 63:ﬁbl ockade of the | Kur

current or Kvigh) ch@ﬂneh AvdhdRL mrto not been avail abl e, however, on the
mar ket . For nurrer ous ar maceut i cal active corrpounds (e.g. tedisaml,

bupi va8ai ne or sertrlﬁdW@)derFﬂymOlﬂBmﬂﬂ@f aretGmewR(1he Kvl. 5 channel has

i ndeed been descri bed, but th .5 bl ockade here is in each case only a
side effect in additon tds8t ﬁe [ actions of the substances. WD 98 04
521 and WD 99 37 607 cl ai m am noi ndans and am not etrahydro 25 napht hal enes
as pot assi um channel bl ockers which block the Kvl.5 channel. Likew se,
structurally related am nochromans are clained as Kvl.5 blockers in WO 00
12 077. The application WO 99 62 891 cl ains thiazolidinones which |Iikew se
bl ock the potassi um channel. The applications WO 98 18 475 and WD 98 18 476



Some structurally related conpounds which are not part of this invention
are described in Synett, 1994, 349 and Can. J. Chem 2000, 905. The
conmpound A nentioned there 20 /iPr NiPr Et~ NE X = Hor Mthyl have a
car boxam de group in the ortho position to the second phenyl ring, and a
pot assi um channel - bl ocking activity is QOt descri bed. 17 According to
the invention, alkyl radicals and alkyﬂ ne radi cals can be straight-chain
or branched. This also applies to the al kylene radicals of the formnul ae
CXH2x, CyH2y, CzH2z, CvH2v and CWH2w. Al kyl radicals and al kyl ene radical s
can al so be strai ghtR(34xhain or branched if they are substitut ed or are
contained in other radicals . | koxy .radi.cal or fl uorinated
al kyl radical. Exanples of Eﬂ'fﬁﬁ%vmg] 23aor¥8¥m§)pmsepxg)palkxl 6 :3 2

i sopropyl, n-butyl, isobusys,7 se6rdehon atohis, TR pheﬁypﬁﬁFMihé/I Im@mwl
neopentyl , n-hexyl, 3, 3- dlnethy butyl, heptyl, ocC y nony ecyl,
undecyl, dodecyl, tridecyfurylf ﬂ'ﬁer@dmnh Nrcenmﬂagweterbamdemhawh@t adscyl ,
oct adecyl, nonadecyl, eicosyl. 10 The divalent radicals derived fromthese
radi cads, e.g. methyl ene,419.18.¢h B Prhearbpnatemsy| ene, 1, 1- propyl ene,

1, 2- propyl ene, 2,2-propylene, 1 n

1, 5-pentyl ene, 2,2-dinethyl-1, 3@?@%9%}&@’ ﬁ?p%h&gyﬁﬂgﬁgﬁd,ggrgﬁl tQ,réttra-p‘éexarrpl es
of al kyl ene radicals. 15 Cycl oalhe N-cadainaigsheterodroiatic aee lnesbbstitateedor

Exanpl es of cycl oal kyl radical s _havin 1 atons_are

cycl opropyl, cyclobutyl, 1-net h?PS %ﬁﬁ%? 2 Qgr%‘?’ﬁ{)]i g‘i%%i%‘ﬁwfom the
cyclopentyl, 2-methylcyclobutyl gy meyét 6fq‘|.‘)l_¢| Br, IS0 C

cycl ohexyl, 2-nethyl cycl ohexyl, my cgiq:ohexy%l 41 rret3hyl cyécl (ﬁ%xy[\‘

nment hyy, cycloheptyl, cycl OOCty|C®©Me ZONHs0COM, KB Ol rafiaf haEwint crsz
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon afons are in particul ar - or
3- pyrrolyl, 1-, 2-, 4- or 5-i m3dazbtaibonlatoms; alkdxy bavibgply 2a3aing carbon

1,2,3-triazol-1-, _4- or 5-yl, 1,2 4-triazqgl-1- -3- or -5-yl 1- Qr
-tetrazolyl, 2-, 4- or 5oxazol @’tom§,_éln1e?h)8§mgrq §H§gmy{,|mel¥1ylsu&onﬁand

5

1, 2, 3-oxadi azol -4- or -5-yl, 1, %éh%@%r%ﬂé’r‘mr%‘ or -5-yl, 25

1, 3, 4- oxadi azol - 2-yl or -5- yI -, - or 5-thiazolyl, 3-, 4- or

5-i sot hi azol yIR(1B)3I$hytﬂﬁ0§dhazol - or -5-yl, 1 (2,4-thi adi azol -3- or

-5-yl 3-thia | - 5y| 2-, 3- or 4-pyridyl, 2-, 4-, 5- or

6- pyr|1§n]% yl, IS 3Y @eﬁ W?@’Xb nyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or
7-1 ndol ym(3)1 is @y)-|24 Rﬁf6)5 benzi m dazol yI 1-, 3-, 4-, 5-, 6- or

7-indazol yI', 6-, 7- or 8-qui nol yl ) 1-, 3-, 4-, 5-, 6-, 7-
or 8-isoqui nolyyl) 2-|s 041 2530r6 7- or 8 30 quinazolinyl, 3-, 4-, 5-, 6-,
7- or 8-cinnolinyl oxafinyl, 1-, 4-, 5-, 6-,

7- or 8-phthal azi nylwzr’%é'cpqq?@lt Bﬁéhifg(eg){iﬁgjlg@fl}espondl ng N-oxides of these

conpounds, i . (16l Olis ﬁﬁﬁﬁﬁé\ﬁn ¥; X3 Z4-3 or éca%orré’ro%'c?ﬁlbalkyl Adving 3, 4, 5,
Particularly preferred contal ning heterocycles are pyrrolyl) |mdazonI

qui noRQl , pyrazol yl 6, ﬁyﬁlQI;ﬂ carpyn@zemyr CFain i d), r%ﬂzMﬁdewl dRanhiyl,
Pyridyl is either 2- - or4'pr|d . Thien IS elth%@e‘- or3th|enyl
Furyl is either 2- 6\4"}’53» thignyl or amNocemaining r%gmtrc INGal < Gafts Beb:
substituted in the ; r 4-position, disubstituted in the 2, 3-,
2,4-, 2,5-, 2,6- 27 86'}?53)@0%0%%\%% or trisubstituted in the

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, NO2, OCF3 CN, COOMe, CONHyo, 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

methylsulfonylamino;



10 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-position.

Correspondi ngly, the sane anal ogously al so applies to the N-containing

het eroaromatics, the thiophene or the furyl radical. In the case of di- or
trisubstitution of a radical, the substituents can be identical or 15
different. If R(3) and R(4) together arg a chain of 4 or 5 nethylene groups
are, of which one nethyl ene group can E) replaced by -0, -S-, -NH etc.,
then these radicals together with the nitrogen atomforma 5- or 6-nenbered
nitrogen heterocycle, such as 20 pyrrolidine, piperidine, norpholine,

t hi onor phol i ne et c. R(fI7} hés bydrpgendalkyfhaving 1.02,814a01 5 carian atoorse or nore
aci dic or basic groups or _one.Qr, 0o asi £ _heterocycl es e j,nventign

al so includes the correspgxgpﬁgym?/‘gﬁ%gogi gﬁﬁf%&%@iﬁ@%’l %63’0%qu| or 8"
tolerable salts, in partigulpay. b{)ﬁ(\mhar maceutically utilizable salts. Thus
25 the conpounds of the fornula ich carry acidic groups, e.g. one or
more COOH groups, can be used, fderephenyier Zs3abksd pyrityt ate sadubstituted

preferably sodiumor potassiumsalts, or as alkaline earth nmetal salts,
e.g. calciumor nagnesi um sal t sOF §Hbgi§u 1 u#rPE disubstiviets salectedifron;  h

anmoni a or organi c amines or anyiq.afi nsgqmgcmqﬂl%loé tiher ON@# &N which
carry one or nore basic, i.e. protgna abl'e, gPoups or %d’co tai ¥’ on€ or
nmor e basic heterocyclic rings cgo@N@Qd@\jH?,egdme’tmﬁ f oHMaRyl hBgihg 1, 2,
physiologically tolerable acid addition salts with i ngr gani c ‘or organic

acids, for exanple as hydrochl ogGiglescambbasibmisealkogy hbeihgsl), 2, 3 or 4 carbon
nmet hanesul f onates, acetates, | actates eates, funarates, mal ates,

] 19 nul
gl uconates, etc. If the conpoun@Ore$: dimethdamino SP"%F"I?MLF%@?EM@E“‘}")@@HQ& n

aci di gnand basic groups in the tRGeLFonidmfdi tion to the salt forns
descrlf ed, the invention al so i%ugesﬁ?r&er nal salts, “betaines'. Salts

can be d’l!)(t4e)1:c nésl hfdrogeh o atkytrpa:%ngjﬁ of 2 chebdmatomsy | according to cus]tomary
O i spcr@hnt oF Gtk hat N2 PomasirME. S RB20 s Sle HE. Bhhiayd Rying

[ I ' : f b [
oFor o1 soner ] o Popr 4 oftBpn gt ARAKIHayRb 1, 2 8l ke ob s ohe or wor e

centers of 10 disgthdmino, sbksmogiamethylspitorie ot metiofisulfonyieminber have the S
confi ggr ation or_the R configuration. The invention includes all possible
stere s%@@?@,nde:.‘(aj)enantiorrers or diastereoners, and m xtures of two or

nore stereois ﬁ@%q . i el p.ast ereoners, in any
desired rati oz. ée;'lc{eﬁyg%{ Pﬁﬁ%nﬁgsmﬁ%?ﬂgé@ enanrtﬂlég%rs, e.g. in
enant i omand thgiupkardacgutibalyhaceeptable-saltad dextrorotatary anti podes, and in

the 15 formof mxtures of the two enantioners in different ratios or in
the formof racemates. Individual stereoisoners can be prepared, if

desi r ed, Edhbchp Hrafdrdl &mpouidd o thedemRliEiIRGe tifosaintviiBRY met hods or, for
exanple, by stéreosel ective synthesis. |If nobile hydrogen atons are

presed® A4 he p9 64baKNitregent i on al so includes all tautoneric forns of the

conpounds of the fornulg | Ty of the formula | can be
prepared by different c én'elszda ’ﬁc"gg@#’%ﬂh are |ikew se enconpassed by

the present invention. isdeperidentlipaf onednetherrare @H lor GRI5),Iwidre atdeaxt iSoot
sequences designated bel ow as Schenes 1 to 4. AL to A8 and the radicals R(1
) to R(4), R(30) and RYe3e groups arg (ch case defined as indicated 25
above, if not stated otherw se bel ow.

25 Very especially preferred compounds of the formula | are those in which:
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 CxHoy-R(14);
X is0,1,20r3;
30 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5, 6,7, 8or9 carbon atoms, CF3, phenyl or pyridyl,



Thus a conpound of the formula |I) for exanple, is obtained as in Schene 1
(method A) or Schene 2 (nethod B). 20 M)~ ,OMp. R(30)R 1 )B O-H 1 ~A5
RF9 ) A8 wA7A6 1~ O R(30) (31. O A2~A3 N R(3) A9 ~A4 R(4) [Br,1] A5 R(9)
A8 “A7 A6 /| R(3) R(4) IV Pd(PPh3)a, DVE, N82~r(3 z. B. TFA 1. R(1 )-X 2.
R(2)-Y Scheme 1 ~A3~ IV / R(3) A~i A4 ~31) R(4) ~ ~A5 A8 A7 Afi v
A2~A3~N~ R(3) A9 ~ A4 R(4) RCR3) R3 ) ~ty ~ A5 A8 ~ A6 R(2) ~A7 | 5
Bisaryls of the formula IV can be prepared by pall adi um catal yzed Suzuki
coupling (which can be carried out) for exanple, in the presence of

Pd[ (PPh3)] a as a cat al yst wheeslphenylandomaidyl ase andudsstituaad or substituted by 1
1, 2-di net hoxyet hane as a

t), of tic halide of the f 1]
with an aronatic boronic agk\(lf%gfs?"l”(éﬁtsfagﬁl%gg‘%fdr.ﬁ tméig%gqr?'%{%ge&;ﬁ%?
cl eavabl e radical, such aBr,tI,eCtFﬁgW&@HPEFR%%a\?iﬁQ'TPQ‘b?@Scd?Eoﬁ gforbﬁgpul aVv

can 10 be obtained, which can then be conver 0 conpounds 0

formula | by reaction w tﬁlkbﬁ%@éﬂﬁ'\% ROA2 earbongiopis: R(2) - Y. The reactions of
t he conpounds of the formula V with conmpounds of the fornmula R(1 )-X

correspond t o R(A8) kiohyAregeRer si on of an amine into a carboxam de,

sul fonam de, ¢ ., urea or thiourea derivative. The 21 radical X
here i srﬁa(gzui ;f%ﬁ?@%%& eof ugi ¢ | eaving group, such as F, CI, Br, imdazole,

O succi m(@) de ieCgHoy-R(16),
y is0,10r2;
R(16) is alkyl having 1, 2, 3 carbon atoms, cycloalkyl having 5 or 6 carbon
10 atoms, CFg, phenyl, or pyridy!

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 substituents selected from the group consisting of F, Cl,
CF3, 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, CONHo, COMe, NHo, 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 CyHox-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, I, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon

atoms or alkoxy having 1 or 2 carbon atoms;



For the preparation of the conpounds of the formula | in which R(1 ) is
O OR(9), i.e. 5 carbamates, conmpounds of the formula R(1 )-X for

exanple, are used in which X is chlorine or O-succinimde, i.e.

chl orof ormat es or succi ni m docarbonates. For the preparation of conpounds
of the formula | in which R(1 )is SOZR& 0), i.e. sulfonam des, as a rule
conpounds of the fornmula R(1 )-X are us&d in which X is 10 chI orine, i.e.
sul fonyl chlorides. For the preparation of conpounds of the formula | in
which R(1 ) is COR(11 ), i.e. carboxam des, conpounds of the formula R(1

) X, forR(éb}(arrmhydmgenused in which X is chlorine, imidazole or acetoxy,
ca:}g@yl |§V€3 {\Iq rides, carboxylic acid 15 i m dazolides or m xed

ahhydrl s al so possible to use the free acids of the
formula R(1 ) Ij—‘iHBe Rr@sence of suitable condensing agents such as
car bodi i m des or TF ?:or t he preparation of conpounds of the fornula | in

which R(1 ) i REAGNR(LAKR AB)ingn, 20r 3 rdBh B2ME 18)cloalky.havinges op6 carbon

t hi oureas, instead of the corrpounds of the fornmula R(1 )-X conpounds of the
formul & R( 12) N( =C=0ptems phenfiorevdyylcan al so be used, i.e. isocyanates or

i sot hi ocyanat es. 22 HO

AB-AT—6 O A2' A3 O-R ALL ~W/§'5$F§99W %H ﬁ@ﬁ&lé%&h%@!&@ﬁ f”bgtAQ‘éa(%) R
31 ) z. B. LIHOH ~~ ~A5regsumam&ﬁt$§ele¢mﬁ fromBhe E;Elﬁ)p Em&hlstlngef-F ()Y
NHR(3)R(4) Schene 2 Pd(PPrgf-);,"O 3, alkyN%avmg1 2 or é\/b érbon gltoms and alkoxy

having 1 or 2 carbon atoms;
10 R(4) is hydrogen;
R(5) isF, Cl, alkyl ha;/ing 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.

The invention also relates 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 ultra-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. (atrial fibrillation
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 | and lll reduce the reoccurrence rate of AF, but
are only of restricted use because of their potential proarrhythmic side effects. There is



0 A2 A3 CHil Ali M OR(30 t31 ~ A5 HASWA7T A6 | X z. B. TFA 1. R(1)-X,
---~V 2. R2)-Y 5 Bisaryls of the fornmula VIII can be prepared by

pal | adi um cat al yzed Suzuki coupling of an aromatic brom de, iodide or
chloride of the formula VI with an aromatic boronic acid of the fornmula I
(Schenme 2). Hydrolysis of the ester usi1gg, for exanple, LiOH affords the
free acids of the formula | X which can'0e converted into the bisaryls of
the forrmula IV by coupling with am nes NHR(3)R(4). As described in Schene
1, cleavage of the 10 labile group R(9) yields conpounds of the formula V,
whi ch cahetaforfeua great medicalresat tos the dpvelopment of hettéromedicamientd far treating

abovenent,i.oned r.eact i t he 0 h r A X W th am nes of
the for rﬁ}r'ﬁlnq—ﬁﬁftsm%&]m{%sg%g%%‘fﬁ%ﬁ(ﬁé&ﬂ%’ i%é@eﬁbgn W& car boxylic
acid to gl XA thel handldBRict of BRI ABRIIdtRINcar ryi ng out these reactions
have been 3 described inthe literature. They can be carried out

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

N (301 el HGp BREHSHBRIAE (BsE SuprmeabuBliar arhvtinyias aun supiestiq eegt
appr opr i edcitatry vavedi Sueh redntiivsl bocurbenegrotie cardlae tissiBthasal slow conductivity
di net hyl am nopyri di ne, (DMAP). However, 5 reactive acid derivatives can al so

first beand,atHasang tie weswshagrelsactoneperiods: increasiogitae syegardialct i on of

h . - ! Lo . : . Y | hal |
e g, Socthblfy BeHgd by proRalR Y dbtb dofentph i [tICRRAEEh gl or'c®

whi ch arendimgarrbythseigs enprgventiagtiiesir Vortriationg TahiCutatsky et bk Orog DévaRes.
"L 8 o BE L b X R oS B b gt S O
BuLi  B( Q¥ @Bngth of Rk d@bngﬁafbﬁid?ﬁsgeésé?\ﬁall% Eelfélmﬁr'\\éd‘ b@ﬁa@é%nﬁoﬁ%‘poﬁr@ﬁ\ !

| The aronmti ¢ boronic acids of the fornu needed i n nethods A an

can be 1% syméntewrietlfléwaut bhtheacsinRbmOGEridusaooBanmel dPatiesiadl hidie fornul a
VI by ortholithiation or hal ogen-netal exchange followed by reaction with

tri met hympostaaeeds aserinachhererds the ‘delayed raciifiee he whisthicensists ff Srdiffaranti c
hydr ol yS&o?np&eﬁfé?’lK%"leﬁd I'Ku'ﬁ‘.4 [Br, I, dj VII 20
15
Most known class Il antiarrhythmics (e.g. dofetilide, E4031 and d-sotalol) mainly or
exclusively block the rapidly activating potassium channel IK;, which can be
demonstrated both in cells 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 li|
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 Ik 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 biockers 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 IK, (= ultra-rapidly activating delayed rectifier), which corresponds to



O~~A3 pHLIiOHAL i A4 NHR(3)R(4) ROH and [Br, |, dj z.B. HZS04 X 0 , A3 /
R(3) A1i A R4 [Br, I, C] Ill Schene 4 24 The halides of the fornula
VI-l enpl oyed in nmethod B can be synt hesi zed by procedures known fromthe
literature or are readily obtainable fromthe acids of the formula X known
fromthe literature by customary ester Er cation methods. The aromatic
ort ho- hal oam des of the formula |11 e oyed in nethod A are obtainable
according to 5 schene 4 fromthe esters of the formula VII, after
hydrolysis to the acids X, by coupling with am nes NHR(3)R(4). The linkage
of the dhedwibdobannel, plays arparticulady largerole indlys r@mdanizadi@n pﬂmrdejnftbe t he
rruIaIXtoIV I,n all cedur es

onr opr e SREH %‘W"””@'ﬁﬁﬁﬁgﬁf‘s ot PRIARSILTS etvguftent B RS M opatedle  o°
the. per Ui ile ARIHGES: U ek EhafiekfBifiyd SIRLART RIS Ine Afiaf ©
possi bl eacﬂ(oﬂ%b?eﬁiﬂ atnmhgé@&retﬁé%?rdiﬁq)orb vafrér?@Pﬁfrlh@Hrrﬁ nr.ggmval are

described in'the literature and can be adapted to the In case, if
appr opbiMathenatidabmodeis 6f thel hurean actorThetendiapsuggest tﬁatrﬂm@ pbsitiveileéfett of a

ice i n SnpragelSt B IRGr Py CRll bilfnt e PahRloB] Bondiubie Bf SroRisalie” oo

phar mCgRb, ki Be pBCUIA SRRl M ISCRIRL RS, ALy AgriRsree!
conpounddaté!, Caedibvastular Reswatich 1899, 42517048 “tarlit argelseoabihg theldpy

use as pha ceuticals, their 20 u n the therapy and prophyl axis of t he
syndr orre%i"ﬁgﬁml'@H@&l%ﬁ%@r@ﬁ?tﬂeelerem&q"ﬁe instehtrtroda Hfatﬁ%@‘%‘éﬂéﬂ

therefgr and of nedi caments having K+ channel - bl ocking action. The pr esent
invention furthernore relates to pharmaceutical preparations which, as
active dorsntrastia IKraodtiKgnwhichetl$o oeetirdnshel bemant vertiridle abe IKpgeindeegound  of
the formula | and/or of a physiologically tolerable salt thereof in

addi t i orPlays anémpagant rojsingthgrhurean atrism, @Jtunﬂﬁmm\@nﬁ@chF@@th@wwason in

Cont " by gicge AMTRERE S Foe PR F BT e Bobbacion ReBy . thE kP!
physi of og! ehky Al gl ohthd Seniiefs RIAGITRER A dhe BIP 373 AfrercArChe

prepared in a nner er se t he conpdun

f or rulla Rewmrtd,di998h2061 pHQa‘z’BDﬂlargmaéil |y tolerable salts are brought,
together with one or nore solid or liquid 30 pharmaceutical vehicles and/or
excipients and, if desired, in conmbination with other pharnaceutically
active CwaHMﬁmrdSMmcﬁa%uvraaéy@atadrbrdsur@rdeadﬂtﬁ@mr ElrPentfop KM . 5\Bhamhetan

t hen be used as a pharnmaceutical in human nedi ci ne or veteri nary nedi ci ne.
25 Phar nireneuhithedosnotbesn availabie) howepeurudsthefmahret fRormunaerouaccording to

the invention and/or their i ol oqi _I | erabl e salts c e

Lo i e hasesaaties oS chraknes (02 fRtisdmh Jufivarans of stanpe). 2y

i nhal a 'sracreﬁ9taeﬁbﬁah'tue mes BR&MRI rhﬁg ﬁdé’%d“béér'i Abs&ibeRebftne Repgndent on
the individuall case, e.g parti cul ar I ni cal |cture of the condition

to be trhklackatle Néve ipdm sach sase loety a aideraffegt in aédrframrm ptiner omain lastibns pbthef

hi s/ her eﬂfgrt knowl edge with excipients which are suitable for the desired
pharnaceﬁH A°%ornul ation. In addition to 10 sol vents, gel formers,

supposi tory bases, tabl et excipients and ot her active conpound carriers it
is possible to use, for exarrg7 ant i oxi dants, dispersants, enulsifiers,

ant i f oand/O PBAAB2 L and VErS 37 S0ZLkionaminaindans amd amingtetrabydat s f or
achi eyeng, ShiASBALs as potassium channel blockers which block the Kv1.5 channel. Likewise,

structurally related aminochromans are claimed as Kv1.5 blockers in WO 00 12 077.
The application 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 should act via
30 blockade of the k. The same compounds were originally also described, however,

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



effect, buffer substances or colorants. The conpounds of the formula |I can
al so be conbined with other pharmaceutical 15 active conpounds to achi eve
an advant ageous therapeutic action. Thus in the treatnment of cardi ovascul ar
condi ti ons advant ageous conbi nations with cardiovascul ar-active substances
are possi bl e. Suitabl e conbination parH ers of this type which are

advant ageous for cardi ovascul ar conditi'dns are, for exanple, other
antiarrhythmcs, i.e. class |, class Il or class Ill antiarrhythmcs, such
as I Ks or I Kr 20 channel blockers e.g. dofetilide, or furthernore bl ood
pressur eabwmnemw@dtmmaa@@mmtwtmﬂy mmnbeteb'r@fetam tethengoropenadsapri |,

R e N e R S g R R
and conpshtésndrioned Asplieassrs, hoaslinicdl Hita arckridvaptd\agd. H+ exchange

i nhi bitors, calciumchannel antagonists, phosphodi esterase 25 inhibitors
ard ot-her substances having positive inotropic action, such as dlgltalls
dompoundt2s Fou SUthARER nad b th i ielort A mAd T BTbAG by oo gis:

st abi | i zgescribediheee ardbebmckerudofdheMMavamMmrﬁfél afheyteancthetafor lye
nmet hods into the suitable adnm nistration forns, such as tablets, coated

t abl et s, USRS @ peyeaniaghytmies ha&@ﬁeﬁ‘)ﬂ%”";wa&'&rﬁﬂvﬁeta{ﬂewﬁIsﬁfeiﬁlplﬁfﬂ%n'@ | nert
carriers FR%@ Hﬂﬁh ia,

magnesi up é{@g@ E)ﬁg?ggﬁh ﬁs?rgggltﬁﬁr%egﬁgfsﬂélhtg?eg a?? ggﬁé‘%"ef{ﬁg’gﬁ or starch,

i n partiauhghmias, esg.catdal fibritlation or atriad fluplespar at i on can be carried out
eithei as dry or as noist granules. Possible oily vehicles or solvents are,
for e gnple vegetabl e or animal oils, such as sunflower oil or cod liver
oi | . POS’FIhé’b@mb@hMéQbénftféferﬁFW@élf’forol'heatbﬁﬁih@hbﬁ &@kuilhgaﬁuaamnuét% &xanpl e,
water, 5 ethanol or sugar solufions or m xtures thereo her

exci pi erﬂtgteran‘cydhecsecwerm of thensinus rhyhmoisardie yersienle Mareevesx thepshstances

polyethy r r

"ot aversua e ST It RBRYRFIToEhUR IRt o BEhARR S ot
subst ancgﬁugns}tmmpmﬁmxﬁ)or such as solubilizers, emulsifiers or further
10 excipients, are brought into solution, suspension or enulsion. The
conpo&ﬁds of the formula | and their phyS|oIogicaIIy tolerable salts can

al so_be ty0RBiroihfls 3BELIG to/MBTh iR e iterfiuniaRey, for exampl e, for

t he production o I'nj ec I'nfusi on preparations. osslble sol vents
are, for exanple, mater physi ol ogi cal saline solution or alcohols, e.g.

et hanol , _pr.opano | yceral ., in addit al so, sugqar, so ut i ns Su
DRl AT A B I g T T e
sol vent sinr@meéte b4, 34ty CaRNRICREAULO0R! 9050 Ml cmpblind AmastiBrdidsthead | on
in the formof aerosols or sprays are, for exanple, solutions, suspensions
or emdfsions of the active conpounds 20 of the fornula I or t hei r
physi ol ogically tolerable salts in a pharnac%ytlcally accept abl e sol vent,
such as, in particular, ethanol or water, or g mxture of such solvents. If
reqU|red the formul ation can al so addi geiftrai n ot her

phar maceuti cal excipients such as sur mul sifiers and stabilizers,
and al so a propellant. Such a preQar. ust on r|Iy contains the active
conpound in a concentration of 25 '=tely 0.1 to 10, in particul ar of

approximately 0.3 to 3, per cent ght. The dose of the active conpound
of the fornula | to be adm gisStersg bt the physi ol ogi cal |y tol erable

salts thereof depends on the iTNI Vi Oy ase and is to be adapted to the
conditions of the individual cabe as opary for an optimal action.
Et
X
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.



30 Thus it depends, of course, on the frequency of adm nistration and on

the potency and duration of action of the conpounds in each case enpl oyed

for therapy or prophylaxis, but also on the nature and severity of the

di sease to be treated, and on the sex, age, 27 wei ght and i ndi vi dual

responsi veness of the human or ani nmal t? be treated and on whet her therapy

IS carried out acutely or prophylacticé ly. Custonmarily, the daily dose of

a conmpound of the fornmula | when adm nistered to a patient weighing

approximately 75 kg is 0.001 ng/ kg of body weight to 100 ngl kg of body

wei ght, preferably 0.01 5 ng/kg of body meight to 20 ng/ kg of body weight.
n in

The dose, can _ be .adm ni st red dual, dose, in a
Trr ACRBG 18 3% MvBhEOg aikyl el Amd SlyEe'd wakaqqn be FRAgRghain or
treati nghrapthé&d. Cﬁﬁ@éls%f bg't@@h@én@bétnléﬁ’aaﬁ:aﬁ SFtheX%8rmligel O\ I-?Q ys' ve
care unit, parentera adm ni stration by injection or iInf u5|)6 by

neans ofC (1" awe‘méu AlkgLadiozisiah@ alk mbﬁcal@eamdls@rﬁeagm At- 10
Experi nmen a?ise\g?éll\gn Li bgrew ations 15 Boc tert-butyl oxycar bgnyl

DI\/APh4|5 gbhwn bybmr}chepyfruhéyme mtﬂiumprcld)m%dntanbdm othedeadic&lBLe.g. in an

N- et ] ' t

N (3- i kil iakHoR) B g ot ated ikl TraGa Exeaeras o VI rapioals a8 MtV
equi val eéthyﬂﬂggﬁ E)llhbééb%ﬁyl I bbtgmgéwtwaé@é-suiw tERIBUY, ;rregbgéﬂn [ hi um

(i n hexane butylI’lI'i t hi am (1 n pentane) 'RT room t eénperat ur e F’HP

r ever se-neEopsatii nihepyr B;&dmaibylbhtyd;mmgr agthly ORI, decylatpdea, umlecyFFH

t et thyl fl h | 0 TF f | t d
6" Sy HBSbSBRRB, BB BE e ety il pbPARRETCEbRS e o
synt hegi 7esldRaldnt radibaERIefived fidph thebevabRals d.§ rﬁl@lmreﬂer atedthyleMd h the aid
of a plurality of conpounds:

5
2-(tert- ‘Batemleeaebbﬁ;maﬁvlﬁaﬁei RyPrppwiens| Bareiapyleae: d.J-remyianed 111-) HO- ~OH

ot T e e S AR T

MeLi  (1.4reMxamplexahalkylene radicals.

15 Cycloalkyl radicals can likewise be branched. Examples of cycloalkyl radicals having
3 to 11 carbon atoms are cyclopropyl, cyclobutyl, 1-methylcyclopropyl,
2-methylcyclopropyl, cyclopentyl, 2-methylcyclobutyl, 3-methylcyclobutyl, cyclopentyl,
cyclohexyl, 2-methylcyclohexyl, 3-methyleyclohexyl, 4-methylcyclohexyl, menthyl,
cycloheptyl, cyclooctyl etc.

20
N-containing heteroaromatics having 1, 2, 3, 4, 5, 6, 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-yl 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-yl, 2-,
3- or 4-pyridyl, 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-,
5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-

30 quinazolinyl, 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.



10 22 mmol ) and, after 1 h, with 28 ml (1.5 Min pentane, 42 mmol) of
tert-BuLi and, after a further hour, trinmethyl borate (9.0 m, 80 mmol) was
added at -78C. After warmng to roomtenperature, the m xture was treated
with dilute hydrochloric acid to pH6, extracted w th dichl oronethane, and
t he organi c phase was washed with satur%t ed NaCl solution and dried. 5.1 g
(100% of a pale yellow solid foam were®obtained. 15 M5 (FAB, sanple
treated with glycerol): mz = 308 (M+ 57), 252 (M+1 ).

(R -2-(1-tert-Butoxycarbonyl am noet hyl ) phenyl boroni ¢ acid ( Conmpound 2)
HO-B~-OH N _OH 20 2.2 g (10 rrrml) of N-Boc-(R)-phenethylanine were

di ssol veg i THE, .and the solution.was cpoled to -78C
o e ety et R SoRn P o GREHBS AR bV SL iR SRR i O
tert-butywWrhkbli idvinBvriakziFivH o riGinWed neeBvridazirePC i n 25 the course of 2 h,
t hen 4. 5W 9 el )Fg%f iﬁryl r?gt hyl ratgywerer%gdded and the m xture was
war ned to roomterrperature The solution was cooled to OC, acidified to

29 PH 8 Bl 10K, Lhs AGUBRlSTRIARESIARer %! HPSYEENYL Elniliebhg sy hane.

dried angfggncentrated. 2.0 g (75% of a pale yellow solid foamwere
obt ai ned which was used wi thout further purification.. M5 (FAB, sanple
treated with glycerol): mz = 322 (M+ 5 57), 266 (M+1 ).

Yo-b-on BOREFYGARABB AR DRTEN AR b B SR A8 2 B S o BRONE o,

di ssol vedigghsg'fh'lléd intlod 2¢B- 194 736;, Z ,6€@,4dong,6+position, onfrlgljbstltu&ddin tod. gog in
L LTI PO LR T R e 0

war med t 8ndI8§6udI¢ H%%ragidﬁ% 16k N%cfjrft&ﬁ KétBrSHbmatits etheefﬁi@bhéﬁé‘ ofthdli I ute

hydr ochl ori c”acid he sol ution s concentrated on rotary
evapor at iurylaadicakt r act ed mnth chl orof ornf i sopropanol (3/1 ). The organi c
phase was dried and concentrated. 4.3 g (65% of an orange solid were
obt ai ned whi ch was enpl oyed wi thout further purification. M5 (FAB, sanple

treated pithd cakb¥etioR! ortristizstiuttih S0P rddikat, thé) subBYiftiehes tan 86 i@sBal be
halides of the formulae Il and VIl General worKi ng procedure for the

synt hddi diffefenthe conpounds of the forrmula VII using 25 thionyl chloride:
2.5 mol of acid of the fornula X are heated to reflux for 4 h with 3 m of
t hi onyl chloride and then concentrated. The crude reaction product is
coevapor @iR¢8) amd m4)/\iogbthewlauelaechairabén and methlferfe gloupt ade odsflwhnomhbane and
treated V\nth3mm| of thea 3)R(4 nd 5.5 mol of trjie Iamne
The. i xt TEUTISNE GRAUPRATAE FABRARC D it -Neb &l + HiaEgiese Tedioaleriaastngr | o

%d Concgiih Hy ﬁﬁ'ro én?téﬁﬁ f3rm rt%?nérﬁﬁe@%%fr@%ﬁﬁbﬂﬁ EQ)CI‘G afRhQf! ai ned,

i ch can be enpl wi t hout purificat anpl es of am des

111 acBopyraligine mmﬂa"@m\enanphmhn&,u thiprporpboline 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 salts, or
as ammonium salts, e.g. as salts with ammonia or organic amines or amino acids.
Compounds of the formula | which carry one or more basic, i.e. protonatable, groups or
30 contain one or more basic heterocyclic rings can also be used in the form of their
physiologically tolerable acid addition salts with inorganic or organic acids, for example

as hydrochlorides, phosphates, sulfates, methanesulfonates, acetates, lactates,



31 Conmpound Structure MASS (ES+) : rll/Z =0~ 270 (Mt1 ) ~N H Br 0 F 32fi

(M1 ) FBr gG pF360 (ML) FBr 70- F340 (ML} 1 \ ,~1 ~FBrgo
F327 (M1 ) \~ .N\ H-NFBr go~271 (M1L) ~~~NHiNBr 32100 F
327 (M1 ) N~ ~N1 , HF Br 11 o ~ 271 (M1 ) N ~ ~N H Br The esters V|

were synthesized according to procedur§§ known fromthe literature, in sone
cases fromthe acids X by esterificati according to processes customary
in the 5 | aboratory. Exanple of ester halide VII

ConmpoundSt ruct ureMass12Caci d conmerci al | yoEt obt ai nabl ei N Br 10 Synt hesi s of
t he bi aryhkatgs, famasteanmatates ygiecorades katc clbthe compoondhef thenfoomotisl of t he

For ml ae i Vb SH5LT cbniait Bl A b3S inRaThalectiR I GRERTSHHY Sin
forms described, the invention also includes internal salts, ‘betaines’. Salts can be
obtained from the compounds of the formula | according to customary processes, for

5 example by combination with an acid or base in a solvent or dispersant or alternatively
from other salts by anion exchange.

If appropriately substituted, the compounds of the formula | can be present in
stereoisomeric forms. If the compounds of the formula | contain one or more centers of

10 asymmetry, these can independently of one another have the S configuration or the R
configuration. The invention includes all possible stereoisomers, e.g. enantiomers or
diastereomers, and mixtures of two or more stereoisomeric forms, e.g. enantiomers
and/or diastereomers, in any desired ratios. The invention thus includes enantiomers,
e.g. in enantiomeric pure form, both as levo- and dextrorotatary antipodes, and in the

15 form of mixtures of the two enantiomers in different ratios or in the form of racemates.
Individual sterecisomers can be prepared, if desired, by separation of a mixture
according to customary methods or, for example, by stereoselective synthesis. If
mobile hydrogen atoms are present, the present invention also includes all tautomeric
forms of the compounds of the formula .

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).



15 0.05 eq. of tetrakistriphenyl phosphi nepaliadiumand 1 eq. of the
corresponding bromde Il or VII were added to 1, 2-di net hoxyet hane (10 m/
mol of bromide Il or VII) aerated with argon. After 10 mn, 1.5 eq. of

t he correspondi ng boronic acid were added and finally 2 eq. of a 2 nolar
sodi um car bonate solution. The m xture \gas heated to reflux under argon for
18 h, cooled and diluted w th nethyl en&chl oride. The 33 m xture was
washed with water and saturated sodiumchloride solution, dried over sodium
sul fate, concentrated and purified by chromatography. In the RP-HPLC
purification) basic conpounds were isolthted as trifluoroacetates. 5

Exanpl es of bi 3@ Adre fornul gaVi | E1t)]§z3)

6-[2-(tert-b | ami nonﬂ?ﬁyl he ] pyri diR¥PBhyaPhiy| at e
(conpound 13 t O 'N 10 £3 of) .1, d| met hoXyaCllgne were aerated with
argon, and rw (0. '41 Sidol ) oTA hS)M(4;md 1.9 g (83 Mot of et hyl
6brom)p|¢Qg nat'e wage d Afterl 10 mn, 3.16 g (12.5 mol) of

2- (tert-butoxycarbonyl & nomet hyl )[BRényl boronic acid and final | y 8.3 m of
a 2M sodi um car bonate sol ution were added. The m xture was heated 15 to
refl ux under argoh for 18 h, dil dfed with di chl oromethane after cool i ng and
washed with water. The organlé phase was dried, concentrated and purified

by chronmat ography on silica ggl. 2.12 g (72% of a viscous oral%e oil were
obtai ned. M5 (ES+): mig-A% B)H. 1 HNWR (CDCl g) ,5.:_\3 3 (IR@ dd,
J=7.7, 1.1 Hz); 7.96[(1 J =7.7 Hz); 777(1H JN 7.7, 1.1

Hz); 7.74 (1 H, d) J A1
(2H, g, J = 7. QHR{30)
Exanpl es of bis | s
fol I owi ng comf@undy,
accordi ng h@)t he abov

. 4.54
()AWJ gab(zno Hz) .

A) The
Asynt hesi zed 25

.} ﬁ(‘LW)SZ- 7.38 (3H m; 7.8
2 1.46
é%rwlalV(é?:gfé‘l)ngto FQ

“ch gg e si nultaneously exanpiNes,
ntl;Qped general wor ki ng procedu'& X

A7 v A7 y
0
3 R(3
Aﬁ/A\ IT'/ ( )
Al A4
R(3Q)R(31) R(4)
1. R(1)}-X, 2. R(2)-Y R(1)_

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 Pd[(PPhs)]s as a catalyst,
sodium carbonate as a base and 1,2-dimethoxyethane as a solvent) of an aromatic
halide of the formula lll with an aromatic boronic acid of the formula Il. 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 compounds of the formula | 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



34 Exanpl eStructureMass (ES+)m z =10 ~382 (M+1 )\ ~N HO / ~ ~N O H20 F453
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21

radical X here is a suitable nucleofugic leaving group, such as F, Cl, Br, imidazole, O-
succinimide etc.

For the preparation of the compounds of the formula | in which R(1) is C(O)OR(9), i.e.
5 carbamates, compounds of the formula R(1)-X, for example, are used in which X is
chlorine or O-succinimide, i.e. chloroformates or succinimidocarbonates.

For the preparation of compounds of the formula | in which R(1)is SO,R(10), i.e.
sulfonamides, as a rule compounds of the formula R(1)-X are used in which X is
10 chloring, i.e. sulfonyl chlorides.

For the preparation of compounds of the formula | in which R(1) is COR(11), i.e.
carboxamides, compounds of the formula R(1)-X, for example, are used in which X is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chiorides, 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.



~~/ONHI 356OF454(M+1)\~ N\ViNH ~FO' 'O NH70 ~ ~ ~398

(ML )N'N| HO _ "O NHBO F454 (M¢7 )N~ ~Np | ~HI ~F "™ _ - ONM
Hydrol ysis of the biaryls VIII to the acids of the fornula | X (Schene 2) 5
General working procedure 1 eq. of the ester VIII was dissolved in

met hanol / THF (3/1, 5 m/mol) and trea%gd with 2 eq. of a 1 nolar Li OH
solution and stirred at roomtenperatu overni ght. The sol ution was then
diluted with water and adjusted to pH 3-4 using KHS04 solution. It was
extracted a nunber of tinmes with dichloronethane, and the organi c phase was
10 dried and concentrated. Yields of betwe 90 and 95% are typically

obt ai ned. The corrpoundHBf ttEHforrmI a | X beffow was prepared according to
this procedureo -1 /A3 R Pd
O)R 31 N 8] (PPh,)s, DME,
\AS \f’M Na,CO, .
R(9) ‘As [Brl,C]  R'=Me, Ethyl, etc
it Vi
O 0
A3 R
R o
Al ~-A4 Ai‘1l A4
)\ 0)R(31) z. B. LiOH O R(30 (31
Z ™ p5 - R@
I 0" "N 7RS
R(9) ABx A7'A6 ABx _AB
Vil IX
z. B. EDC, Et;N, z. B. TFA 1. R(1)-X,
> v —_— V ———— |
NHR(3)R(4) 2. R(2)-Y

Scheme 2

5 Bisaryls of the formula VIl 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 formula I.

The abovementioned reactions of the compounds of the formula I1X 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



ConmpoundSt ruct ureMass (ES+) mz =140329 (M+Z ). 229 (M99)1 ~Y GOH N O

0 NH Synthesis of the anides |V by anide coupling to the acids |X (Schene
2)} 5 General working procedure for the amde coupling 1 eq. of acid I X was
di ssol ved in dichloromethane (20 m/mml) and treated with 2 eq. of
triethylamne, 1.2 eq. of EDC) 0.2 eq. Sf DVAP and 1.2 eq. of the
correspondi ng am ne NH(R3) (R4) and sti PPed 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 exanples were
synt hesidestribed dn mentj;etaiutehiTshegramdnmcwrieﬂm@aeticsdamwadumtamsam) mz =
O pi | W434 0.0 N.NH2 | )
"N N o avtiaiiel B e cdtheelsAci 8. D08 ciislaney Camasiptie (RN L herres
1 and 2)dimedanammoptop)- Ngemmaesualﬁn@eqwd@écmb@d @9@ qpﬁﬁ@r‘é?ﬂateswut

di ssol ved in di chl oronet hane/trifl uoroacetic acid
stirred additigoaf hxedfp&ymrlzpmarzmle @B Tr edlmemmr@mos)yﬂd@n &Mv%BhtH(M%\@ron a

Vare aeacs o fh RRbaE G ot Tk ot ST PRRERLEY Kol RBMEERT o.q B8 "

conpoundsh|yedes aﬁredmbﬁ@f (ﬂﬁe éathorylidacids op e forreild X oResiag i am: doi
amnes V with various reagents to ?I ve the conpounds | accordl ng to the
i nvent i drplides, e.g. SOClo, or acnd imidazolides by reaction with carbonyldiimidazole, which

are then subsequently reacted with the amines of the formula HNR(3)R(4), if
appropriate with addition of an auxiliary base.
10

0. R(BO)R 1)EH,Br,l] HO.___OH

o | \/f\51. MeLi und/oder tert. BuLi

N
AB-. A6 .
R(®) ~A70 2. B(OMe),, 3. HCI rR@ M

Iz

I
Xl
Scheme 3

The aromatic boronic acids of the formula 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 trimethyl borates (or other boric
acid triesters) and subsequent acidic hydrolysis.

0 0]

0]

A3 R _A3 R(3

Aﬁ/ \\(lj\o LIOH Aﬁ \HLOH AZ/AS\\’/[LN/ (3)
NHR(3)R(4 I

Al A4 —_ Al A (3)R(4) A A4 L(4)

Br, I, Cl R'OH and [Br, I, CI]

e ] z.B. H-:SnO4 [Br, 1, Ci]
Vi X 1

20
Scheme 4



15 General working procedure for the reaction to give carbamates of the
formula | 1 eg. of the amne is dissolved in dichloronethane (about 10
m7mmol) and treated with 1.2 eq. (2.2 eq. when using the trifluoroacetate)
of triethylami ne and 1.2 eq. of the succinimdyl carbonate (or
alternatively of the correspondi ng chl %r oformate) and stirred overnight.
ThHe mixture is diluted with dichl oronefflane and washed with NaHC03 20
solution. The organic phase is dried, concentrated and, if necessary,
purified by RPHPLC. Exanple 12; (S)-1-(Phenylethyl}

{2-[ 6- ( ZFpy halides &f tylbébhwlaar‘lbanw»qn'}yinirdemoﬁ B chb dezsyntlesibahby e 25 38 O
~O0/ NANHIiINN ~ 20, 0.06 mmol ). of . . :

(2. am PIBREAHEERaNR e naTiATEuhe of Aol Tradiy Rtaingbledyomdng ASiHSRHDP) ani de

were_di spahurOX Ikﬂoammorﬁfth@lmérém@ b9rc@§mrhac§v%stméahbﬁaﬁ@tﬁowé the aPBimatic
(0.07 mmol ) of triethylam ne and 1) 2- phenyl et hyl oxy

car bony| @¥yehaeamides ef therfosnula M'e%[BPiONﬁdtln methed Asare, ohtaiwahle@cenasding 40

col ut 1 Sricnend 4% e, Pahs SLAETRRANE VIR hybh iR T a6l Yo BT Sduping

puri fi cayitoaninesINRHARBIR (4} 2THa lih k8 ofthe aangide WdreiSsartd 84 gideio e fhé)\bh?é ned
in the formof its bi S(tl’lf| uoroacetate). 10 MS (ES+? mz = 481 (M +

~ H NVR {esogbey-abgve fsrtb@re@cwn A} corgposnds ¢fmfpsnuarﬂ?<t07lv58 - 7.29 (13H
m, 575 (1 H g, J =6.6 Hz), 5.65 (1 H br s), 4.22 (2H m, 3.93 (2H, t,
J =4.9 Hz), 3.84 (2H, m, 1.48 (3H, d, J = 6.6 Hz). 15 Further exanples
whi ch welheallmsrepedmtésanmwbe\gppmmiaee vmrém;lsrgaplqued;m mnﬁbaapgreuﬁgrmmwr e
Mass ES+ ]7_ 13 0 ~ (s NHOQ\ \1 Ai ~ 431
(M1 molecule in certain react|on teps. Such protective grcup‘tec mques are fam iliar to the
person skilled 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.
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(M1 ) ONI HOINO _N/ H~/ Ceneral procedure for the reaction to

give amdes of the formula | A) 1 eq. gf the amne Vis dissolved in
dirchl oronet hane (about 10 miInmmol)) tr dted 5 with 1.2 eq. (2.2 eqg. when
using the trifluoroacetate) of diisopropylethylamne and 1.2 eq. of the
acid chloride and stirred overnight. The mxture is diluted with

di chl oronet hane and washed with NaHCOg sol uti on. The organic phase is
dri ed, ncentra and,, if necessar urjfied b - HPLC. 1
he ani AdayaSe G5 Wth PR RodPoTEeh ahibe Geatle heeoeingie e fveaie
Wi th 1. Za@fof theft sdﬁ@@al T&abl@%aﬂt&'éa'n%& Qéﬁﬁ’il&bﬁ)d 8fall grepteral
di i sopropyl et hyl aF?nﬂ,n regytStg wth 1.2 eq. of the acid ax P nera y’of TFFH
and sti rmtsaverwaly gactallm’ay inhalatioa qréomlcalimélmewafarred (aldnumetratlmbemgnd
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acid (4-nethoxyphenyl)amde / O- Ol N/O/ I / NHI o NH 20

of

The person skilled in the art is familiar on the basis of his/her expert knowiedge with
excipients which are suitable for the desired pharmaceutical formulation. In addition to
10 solvents, gel formers, suppository bases, tablet excipients and other active compound
carriers, it is possible to use, for example, antioxidants, dispersants, emuisifiers,
antifoams, flavor corrigents, preservatives, solubilizers, agents for achieving a depot
effect, buffer substances or colorants.
The compounds of the formula | can also be combined with other pharmaceutical
15 active compounds to achieve an advantageous therapeutic action. Thus in the
treatment of cardiovascular conditions advantageous combinations with
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 Il 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, ramipril), angiotensin
antagonists, K* channel activators, and also 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 administration, 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 tablets, hard gelatin capsules, aqueous, alcoholic or oily solutions. Inert carriers

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



41 39 ng (0.12 nmol ) of 6-(2-am nonet hyl phenyl ) pyri di ne-2-carboxylic acid
(-4 met hoxyphenyl) am de were dissolved in 3 m of dichloronethane, treated
with 27 m (0.144 mmol) of 4-nmethoxyphenyl acetyl chloride and 19 ng (0. 144
mrol ) of DI PEA and the m xture was stirred overnight. It was diluted with
20 nml of dichloronethane and 5 washed w.th an NaHCO3 sol ution. The organic
phase was dried, concentrated and purifFed by RP-HPLC. 56 ng (78% of the
conmpound of Exanple 20 were obtained in the formof its trifluoroacetate.
M5 (ES+): mlz = 482 (M+ 1 ). ~ HNW (CDC13): 8 =9.77 (1 H br s), 8.23
(1 H, d,patassigmphasphate, dactege, glucgsejor=starch, HzpartimOIaT .cbms(tathln thjs dase, 7. 7
Hz), 7.45 - _7.36 a
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administration forms, are, for example, polyethylene glycols and polypropylene glycols.

For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor, such as solubilizers, emulsifiers or further

10 excipients, are brought into solution, suspension or emulsion. The compounds of the
formula | and their physiologically tolerable salts can also be lyophilized and the
lyophilizates obtained used, for example, for the production of injection or infusion
preparations. Possible solvents are, for example, water, physiological saline solution or
alcohols, e.g. ethanol, propanol, glycerol, in addition also sugar solutions such as

15 glucose or mannitol solutions, or alternatively mixtures of the various solvents

mentioned.

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 | 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 propellant. 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,
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,NHO/ \ a ~N/ H/ \ Pharnacol ogi cal investigations Kvl.5 channels from
humans were expressed in Xenopus oocyt 82 To this end, 5 oocytes from
Xenopus |l aevis were first isolated and<defolliculated. RNA coding for Kvl.5
synthesized in vitro was then injected into these oocytes. After a Kvl.5
protein expression for 1 - 7 days, Kvl.5 currents were neasured on the
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substg c 1In this manner, the follow ng 1 C50 val ues were determ ned for
the c &pounds menti oned bel ow: 44 Exanpl el CSp f~M Exanpl el CSp

Experimental section

~ 26 F 502 (M+l)
/

List of abbreviations

15 Boc tert-butyloxycarbonyi
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
MeLi 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 trifluoroacetic acid



WM Exanpl el CSp f~M Exanpl el CSp fiaMJI16. 72< 1003<

10046. 1566<1007<1008<1009310<1001110122. 213714<10015<10016<10017<

100184. 219220< 100215. 722<10023<10024<10025< 100267.4276284.2294303.1 WO
02/ 44137 45 PCT/ EPOL/ 13294 Patent cl ai ms 1. A conpound of the formula I, 5
10 15 20 25 O, A3 / R(3) A2 ~ 'N All / A4 R(4) R( 0) (31) R(1- -- -A5 R(2)
A8~ A7 A6 in V\/m ch: Al, A2, A3, A4, A5°°A6, A7 and A8 independently of one
anot her are nitrogen, CH or CRS, at Ieast four of these groups being CH
R(1) is C(OOR(9), SO02R(10), COR(11 CﬁO)NR(lZ) R(13) or C(S)NR(12)R(13);
R(9), R(S;Y))theR§PIﬂ)\9§ﬁtDm€ an)iSmm&Tm ly of one another are CXH2x-R(14);
xis 0, 1, 2, or 4, where x cannot be 0 if R(14) is OR(15) or SO02Me;
R(14) is al kyI haV| ng 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3,
4, 5, 6,THe b8rorfic a&ﬂsWerékyﬂﬂTé@iﬁ’édaés)mBsch@ﬁ% 3C2heir syathosis<iZdeméhdtrated
CR(15) S02Me, phenyl, napht hyl, bi phenyl yI furyl) thienyl or an
N-contal\f4!t'h§191élde‘?fcﬂap'@ﬁ%ltt¥@fﬂ@mpﬁgnds 2, 3, 4, 5, 6, 7, 8 or 9 carbon

at ons, 5mhere phenyl , naphthyl , blphenylyl furyl, thienyl and the

N- cont ai ni ng het eroarorratic are unsubstitut ed or substituted by 1, 2 or 3

subst i t uaitest-Belorgtartohylamindreethyt)phenyibsionidc agd¢Compound Br, |, CF3, OCF3)
NO2, CN, COOwe, CONH2, CQOWB, , ., al kyl having 1, 2, 46 3 or 4 carbon
atons, al koxy having 1, 2, 3 4 bon atons, di net hyI am no, sul fanoyl,

met hyI sul fonyl and net hyl squonyIBam no; R( 5) /Kll kyl having 1, 2, 3, 4 or

5 carbon atons, cycl oal kyl | :

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

10 22 mmol) and, after 1 h, with 28 ml (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 pH6,
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-Butoxycarbonylaminoethyl)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 ml (1.5 M
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 ml (40 mmol) of trimethyl borate were added and the
mixture was warmed to room temperature. The solution was cooled to 0°C, acidified to



5 having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, which is unsubstituted

or substituted by 1, 2 or 3 substituents selected fromthe group consisting

of F, C, Br, I, CFg, NO2, CN, COOwe, CONH2, COVB, NH2, OH, al kyl 10 having

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

di met hyl am no, sul f anoyl, nethylsulfon¥é and net hyl sul fonyl am no; R(13) is

hydrogen, al kyl having 1, 2, 3 or 4 cafbon atons or CFg; 15 R(2) is

hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or CFg; R(3) is

CyH2y-R(16); y is 0, 1, 2, 3 or 4, where y cannot be O if R(16) is OR(17)

or S02MpH Bwit) 10% HCk\the laqueogs phage was extratast wish diohvanonetbame, andciheal kyl

havi ng 9. 10 11. . car.bo 0 F F7)

GroF, s bingy pRgantRhRec yRis pRsRid A ated NETT spltky oGed 3nd”

N- cont aidgingentialel QGU gm%g oha\ﬁaﬂ@yéﬂov? soffd fdhm 5Ver5 ob7a|n§d Which was RRBd

atonms, where phenyl, , thieny! and the N-containing

het er oarvathmtéurme@,r nmélgah@n t MSe(F sam@lﬁ treated vw glyceroyr mgz 2322 (M +

substl ected fromthe group consisting of F, C, Br, |, CFg, OCFg,
di%ﬁﬁiéﬁiﬁwdéMHZ, COMB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

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

nethylsulfonyl and net hyl sul f onyl am no; 47 R(17) is hydrogen, alkyl

havi ng 1 2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon

at ons, < r - or 4-
pyri dyI e ﬂﬁr}ggﬁ%a‘?@%rﬁyé%mgﬂocgﬁétggp)pﬁ}'c{m?-‘&db %r%% fci@ge 8@) | tuent S

sel ected fromthe group consisting of F, C, Br, |, CF3, OCF3 NO2, CN,
COOVve, CONH2, COVB, NH2) OH, %bb\ylﬂéﬁlél ng 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon at thyI m no, sul fanoyl, 10

met hyl sul f onyl and net hyl sul fonyI m no; R(3)|is CHR(18) R( 19); R(18) is
hydr ogen or CZH2z-R(16)) where ) s indicated above; 15 z is
0, 1, 2 or 3; R(19) is COOH, H2, CCNFE({ZO)%{ , COOR(22) or CH20H;
R(20) is hydrogen, alkyl having 1, __», 3)'4 or 5 car bon atons, CvH2vCF3 or
C\/\H2w—@heny|

5.5 g (26.4 mmol) of N-Boc-3-aminomethylpyridine were dissolved in THF, cooled to
-78°C, treated with 37 ml 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 ml,

15 105.6 mmol), the mixture was warmed to room temperature and stirred overnight. After
addition of dilute hydrochloric acid to pH 6, the solution was concentrated on a rotary
evaporator and extracted with chioroform/isopropanol (3/1). The organic phase was
dried and concentrated. 4.3 g (65%) of an 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 Il and VI

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

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



where the phenyl ring is unsubstituted or substituted 20 by 1, 2 or 3
substituents selected fromthe group consisting of F, C, Br, I, CFg, NOZ2,
CN, COOwe, CONH2, COWVB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons,

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

met hyl sul fonyl and 25 net hyl sul f onyl am"q o, vis 0 1, 2 or 3; wis 0, 1, 2
or 3; R(21 ) is hydrogen or alkyl havi @ 1, 2, 3, 4 or 5 carbon atons;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; 30 R(4) is hydrogen,

al kyl having 1, 2, 3, 4, 5 or 6 carbon atonms or CFg; or 48 R(3) and R(4)
t oget hewitlr BaHCEmbolution 4drigd andrsongerdratedr bage 2.5Mmmhbl efitheesired aphidae
group can be replaced by -O, -S, -NH, -N?met hyl)- or -N(benzyl)-; R(5)
is F, cHI,Iam,obta,m@::whm%zan@qe@m,d vdthoup furthgvurifiegtioroH, al kyl  having 5
1, 2, 3 or 4 carbon atons) al koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul fanoyl, nethylsul fonyl or nmethyl sul fonyl am no) where in
the case that a plurality of radicals Al to A8 have the neaning CR(5), the
radicals R(5) are defined i ndependently of one another; R(30) and R(31 ) 10
i ndepehder@miles of gmides it acqording tayie S5BRrabWOSKIRGIPreGRAW® 1, 2 or 3 carbon
atons; or R(30) and R(31 ) together are a chain of 2 nmethylene groups 15 or
its pharmaceutically acceptable salts. 2. A conpound of the fornmula | as
claimed in claiml, in which: Al, A2, A3) A4, A5, Afi, A7 and A8

i ndependently of one another are nitrogen, CH or CR(5), at |east 4 of these
groups being CH 20 R(1 ) is C(OOR(9), SO2R(10), COR(11 ) or
C(ONR(12)R(13) R(9), R(10), R(11) and R(12) independently of one anot her
are CXH2x-R(14); x is 0, 1, 2, 3 or 4; where x cannot be 0 if R(14) is
OR(15);
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R(19) is CONH2, CONR(20)R(21 ), COOR(22) or CH20H, R(20) is hydrogen, alkyl
having 1, 2, 3, 4 or 5 carbon atons, CvH2vCFg or CWH2w phenyl, where the
phenyl ring is unsubstituted or substituted 20 by 1, 2 or 3 substituents
selected fromthe group consisting of F, C, Br, 1, CFg, OCFg, NO2, CN,
COOVe, CONH2, COVB, NH2, OH, al kyl havégg 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dineffhylam no, sul fanoyl, nethyl sul fonyl
and 25 met hyl sul fonylamno; vis O, 1, 2 or 3; wis 0, 1, 2 or 3; R(21) is
hydrogen or al kyl having 1, 2, 3, 4 or 5 carbon atons; R(22) is alkyl

having 1, 2, 3, 4 or 5 car han atons; 30 R(4) ish g 1,
2, 3, 4, plbr 6 carhon atons or g; 51 R(5) is¥7 +Br, 1, CF3, |No2.
CN, COOwe} CONHZ2, . NH2y aving 1, |2, 3 or 4 carbon atans,
al koxy hayving 1, 2, |3 or 4 tar on Hat di met hyllam no, sul fanoyl,

met hyl sul f onyl or t hyl sul fofyl ami no; “R(80) and [R(31 ) 5 independent{ly of
one another are hydrjogen or akyl having 1, 2 or |3 car bon at ons; pr R(30)

and R( 31 ! t h\l| ene gr o4ps—I0 H raceut W_} | y
acceptabl tbalts. 3. A conpound t he f!or mul a | 3!1C(M+Jﬂ;d in claim|2,
wherein Al, A2, A3) (A4, A5,y

N i ndependent|y of one anot hﬁr are
nitrogen, | CH or CR(5), wherg at) nodt two of theseg groups Al - A8 are
nitrogen and at leagt 4 of t e groups are CH. %5 4. A conpound of tjhe
formula Ilas clained i ingl, wherein: Al, A2,| A3, A4, A5, A6, A7 |and A8
independeLntIy of ong anot her ar e ni t rogen) CH or CR(5). where at nost two
of these groups are nitrogen and at |east 4 of these groups are CH 20 R(1
) is C(OOR(9), SO2R(10), COR(11 ) or C(ONR(12)R(13); R(9), R(10), R(11)

d R(1 f th CXH2x- R(14) ; i . 1, 2, 3
3, uher 1% SRRV B8D Sy RnRBEas 4e00ria B ProssUmennans iR Periotyern 2.
3, 4, 5s@heﬁcé?ﬁsh%mélh@%&vds@!(ﬁb%%iéﬂficah@ﬂ 'a@@or%h Swa &oc@sse@ Cl%t%r%ﬁg}lﬂ e 11
carbon atons, CF3, C2F5, CgF~) CH2F, CHF2, , phenyl, napht

bi pherylahorafaty.yl . thi enyl or an N cont ai ni ng het eroaronmatic having 1, 2,
3, 4, 5 6, 7, 8 or 9 carbon atons;

Example of ester halide ViI

Compound Structure Mass
12 Q acid commercially
| Xy “OEt obtainable
=N
Br

10
Synthesis of the biaryls by palladium-catalyzed Suzuki coupling to the compounds of
the formulae IV (Scheme 1) and VIii (Scheme 2)

General working procedure:

15 0.05 eq. of tetrakistriphenylphosphinepalladium and 1 eq. of the corresponding
bromide Ill or VI| were added to 1,2-dimethoxyethane (10 ml/ mmol of bromide Ill or
Vi) 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



30 where phenyl, naphthyl, biphenylyl, furyl, thienyl and the N containing
het eroaronmati c are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe 52 5 group consisting of F, C, Br, I, CF3, OCF3, NOZ2,
CN, COOwe, CONH2, COWVB, NH2, OH, alkyl having 1 ( 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atong3 di met hyl am no, sul fanoyl,

met hyl sul fonyl and net hyl sul f onyl am no¥YR(15) is alkyl having 1, 2, 3, 4 or
5 carbon atons, cycloal kyl 10 15 R(13) is hydrogen having 3, 4, 5 or 6
carbon atons, CF3 or phenyl, which is unsubstituted or substituted by 1, 2
or 3 sumniuturemswem@twéﬁ watenandsatyrateg sosliyhchiariglessoliiorCidrieBrqver, CF3)

, CN, : | kyl hayi o2, b
toms) SORT) SHIGengoaceated g puriiegy SronBlodtiniy pitak SRt anoy!
net hyl stﬂdrmaadiorﬁrbésmeédmgyéuhd@ww@mbmed B Aiflucrolystargen or al kyl having 1,

2 or 3 carbon atons; R(3) is CHR(18)R(19); R(18) is hydrogen or

CZH2z-R(16); R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons,

cyclo j 7 9, 10 or 11 carbon atons, CF3, C2F5,
C3F~, %%%b%ﬁ(ﬁ%fﬂ%@@mapxﬁhyl napht hyl, fury!, thienyl or an

N- cont aiBthyics-[s{teftdnitoxycamyiriytarhinofmetRyl)pherlylpPridife-Bcarbofylay bon at ons,
wher e phenyl, naphthyl, fury!, thienyl and the N-containing heteroaromatic
are unsueeMpeupdd3dr substituted by 1, 2 or 25 3 substituents sel ected from
the group consisting of F, CI, Br, |, CF3, OCF3, NO02) CN, COOwe, CONH2,
COMB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2,
3 or 4 carbon atons, dinethylamno, sulfanoyl,gnethylsul fonyl and

met hyl sul fonylamno; z is 0, 1, 2 or 3; 30 R(19) is CONH2, CONR(20)R(21),
COOR(22) or CH20H 53 R(20) is hydrogesa; ~apKytokgving 1, 2, 3, 4 or 5
carbon atonms, CvH2v CF3 or CWH2w phenyl , lwhet e t he phenyl ring is
unsubstituted or substituted by 1,_2 or gubstituents selected fromthe
group 5 consisting of F, O, I(? CF3, ND2, CN, COOwve, CONH2, COVB, NHZ2,
OH, al kyl having 1, 2, 3 or 4 rb&n QUFE | koxy having 1, 2, 3 or 4
carbon atons, dinethylam no, suIQarm@}l , yl sul fonyl and

nmet hyl sul f onyl am no;

2 S)

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

Pd(PPh3g)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

chromatography on silica gel. 2,12 g (72%) of a viscous orange oil were obtained.

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

"H-NMR (CDClz): 8 =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 = 7.7 Hz); 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:



10 vis O, 1, 2 or 3;

2, 3, 4 or 5 carbon atons; R(22)
i s hydrogen or al kyl
CF3, N02, CN, COOve, CONH2, COVB, NH2, OH, al kyl

atons; R(4)
ca, Br, I,

or. 4 carbon atons) al koxy having 1, 2,
nmet hyl sul f onyl
i ndependently of one another are hydrogen or

sul f anoyl ,

w isO0, |,

or

pharmaceutically acceptable salts.

clained in

laims- -1 -

3, wherepLn:

nmet hyl su

Al

|

or 4 carbon atons, di net
yl am no; R(30) and R(31
met hyl 20 or its

5. A conpound of the formula I
A2 A3 A A5 A6 A7 and

20r3; R(21 ) is hydrogen or al kyl having 1,
is alkyl having 1, 2, 3, 4 or 5 carbon
having 1 or 2 carbon atons; 15 R(5) is F,

having 1, 2, 3

hylanlno

)

as
A8

Exagtplone
groups i
SQ2R( 1

i ndependent |
of 25 these
is C(OOR(9)

COR(11) ar

Stiestwer are nitrogen,

$ nitrogen and
Q)

CH or CR[M#ss WES™: at

| east 5 of thgsg
R(Q)___R(10)

at
C( DLI\IRL1 2)RCL13)

myst one

=groups are CH, R(1)

R(11) and

R(12)
30 R(14)
3) 4, 5, 6,7, 8 or

furyl, thienyl or an
7, 8 or 9 carbon ato
thi enyl and|the N-cof
substituted|by 1, 2 ¢

1téining heMerc
3 substi tuent

indepéﬁdently of one anot her
54 is al kyl
9 carbon atons,

having 1, 2,

N-con

br

382+ 1, 2,
[ ons,
phthyl,
ving 1, 2, 3,
bi phenyl yI ,
ubstituted or

ar e BXH2X E( 14)
rson a

na

enyl , napht hyl

mati c are uns
sel ected from

cycloalkyl
bi phenyl

t he group conS|

3 or 4,
havi ng
yl,
5, 6,

ryl,

4,
fu

sting of

F, C, Br, I CF3)
1, 2, 3 or 4 carbon g
di nmet hyl am no, sul f af
hydrogen; R(2) is hyqd
3 or 4; where y canng
3, 4, 5 or 6 carbon g
atons, CF3) |OR(17),

$02Me, phenyl,

CF3, NOZ;
at ons, al koxy
oyl , nmethyls
irogen oro met
bt be
at ons, %ycﬁoa

CN) LUUWE) CONFZ;

00 OH af
3 or
t hyl sul f onyl am no;
15 R( CyH2y-R(16); vy i
is OR(17); R(16) is alkyl
having 3, 4, 5, 6, 7, 8 or
apht hyl, 20 furlyl, thienyl or

2 3 4 5_6_ 7 8 ar

53 (W)

ylH an

4 car bon atons,

havi

9 carh

| havi ng

R(13) is
o0, 1, 2,
ng 1, 2,
car bon
an

on

S

9

N—conta|n|n$ het er oal
at ons, mher¢ phenyl ,
heteroaronatlc are ul
sel ected fr?nlthe gr

napht hyl ,
nsubstityteq Q

omatic having 1
fury

'hlenyF and t

d by
c

487 MtbrHi (M-5R)
1, 2 or 3 substi

tuents

411 (M+1)

398 (M+1)




25 CF3, N02, OCF3) CN, COOVe, CONH2, COwVB) NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanoyl, met hyl sul fonyl and net hyl sul fonyl am no; R(17) is hydrogen, alkyl
having 1, 2, 3, 4 or 5 carbon atons, 30 cycl oal kyl having 3, 4, 5 or 6

car bon atons CF3, phenyl or 2-, 3- 4- pyridyl, 55 where phenyl or 2-,
3- or 4- pyrldyl are unsubstltuted or:¥hbst|tuted by 1, 2 or 3 substltuents
selected fromthe group consisting of F, C, Br, I, CF3, N02, CN, COOW,
CONH2, COwVB, NH2, OH, alkyl having 1, 2, 5 3 or 4 carbon atons, al koxy
having 1, 2, or 4 carbon atonms, dinethylamno, sulfanmoyl. nethylsulfonyl
and met hyl sullfonyl am ho; R(4) hydrogen havi4hg(M+1dr 2 carbpn at ons;
R(5) is F, CJ, Br, I,|CF3, NOZ2, govB, NH2, OH, al kyl
having 10 1, |2) 3 or # carbon ato ng |1, 2, 3 or 4 cayrbon
atoms, di met hyl ami no, | sul f amoyl , ®r (et hyl sul f onyl ani no;
R(30) and R(%l ) i ndependgnt ope anot her are Hydrogen or net &I; or
its pharmaceytically pc€eptbl 15 6. A congound of the forjmula | as
clained in clfaim5, wherein: A or nitrogen; |Al, A2, A3, A5,| A6, A7
and A8 independently pf one another are CH or CR(5), where at |l east 5 of

t hese groups|are CH. RO 7. A conpound of9the fornul|88 (Mid)clained|in claim
6, Mwmﬂ1ﬂ%ﬂis(3@d%% S02R(AQ orf CCONR(12)R(13); R(9),
R(10)) R(11 Y and R(1P) i ndependentl y pf @ne another are CXH2x-R(14); 25 x
is 0, 1, 2 o 3; R(14) is al kyl @ 1, 2, 3 or 4 carbon atons,
cycloalkyl having 3, 4, 5,76,][7, 8 of 9 carbon atonrs, CF3, phenyl [or
pyridyl, whene phenyl | and g§ < G nsubstituted or substituted by 1 or
2 substituentts selectpd fromt g ) consisting gf F, C, 30 Br,| |, CF3,
OCF3, OH, al kyl having 1, 2 or 3 carBbon atons or allkoxy having 1 dr 2
carbon atons;g~ 56 R([[3) 1S hydrogen;, R{Z) 1SFhydr 0genM+3) 15
CyHy-R(16), |y is 0, 1 or 2; 5 R(1 alL.kylLAhaving 1, 2, 3 carbgn atons,
cycl oal kyl having 5 of 6 car bon aﬁbns CEB, anyl ,| or pyridyl whegre
phenyl, and pyridyl afe unsugstit or subs gted by 1 or 2 suqstituents

sel ected fromthe grou /ﬁ@; sting of F, C, CF3, alkyl having 1, {2 or 3
carbon atons|and al kok

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

5 General working procedure
1 eq. of the ester VIl 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 KHSOg4 solution. It

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:
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5 General working procedure for the amide coupling
1 eq. of acid IX was dissolved in dichloromethane (20 ml/mmol) and treated with 2 eq.

othdhe @
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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+):
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and/ or of a pharmaceutically acceptable salt thereof for the production of
a nedi canent havi ng K+ channel - bl ocki ng action for the therapy and
prophyl axi s of K+ channel - nedi at ed di seases. 25 12. The use of a conpound
of the formula | as clainmed in one or nore of clains 1 to 8 and/or of a
pharmaceutically acceptable salt theregf for the production of a nedicanment
for the therapy or prophylaxis of cardrac arrhythm as which can be
elimnated by action potential prolongation. 30 13. The use of a conpound
of the formula | as clainmed in one or nore of clains 1 to 8 and/or of a
phar maceut i pt-abl-e—satt—thereot—For—theproducttonof—= i canment
for the the by or ptophyl axis of ree@try aff hythmi as. 58 14. The{ use of
a conpound of the fofnula | as clakged| r (more of claims 1 to 8
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a _ nedicanent for the therapy or yfophyl axi s of |[supraventricul ar
arrhythmas| 5 15. T e/ggg a.colpound of the flormula | as clainmed in one
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t hereof for [the prodiiction of a cament for the therapy or prophyl axis
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Reactions of the amines V with various reagents to give the compounds | according to

the invention

15 General working procedure for the reaction to give carbamates of the formula |
1 eq. of the amine is dissolved in dichloromethane (about 10 ml/mmol) and treated with
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 dried, concentrated and, if necessary, purified by RP-
HPLC.

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



pharmaceutically acceptable salt thereof and of a beta Mocker as active
conpounds, together with pharnmaceutically acceptabl e vehicles and
additives.
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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 NaHCO43 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 ml{/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 NaHCOg3 solution. The organic phase

is dried, concentrated and, if necessary, purified by RP-HPLC.
15
Example 20: 6-(2-{[2-(4-Methoxyphenyl)acetylamino]methyl}phenyl)pyridine-2-carboxylic
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5 washed with an NaHCOs3 solutlon The organic phase was dried, concentrated and

purified by RP-HPLC. 56 mg (78%) of the compound of Exampie 20 were obtained in
the form of its trifluoroacetate.
MS (ES+): m/z=482 (M + 1).

"H-NMR (CDCl3): § = 9.77 (1H, br s), 8.23 (1H, d, J = 7.7 Hz), 7.94 (1H, t, 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 (3H,
s), 3.64 (2H, s), 3.42 (2H, s).

Further examples according to general working procedure A or B:
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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 channeis 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, MgClo 1 mM, HEPES 5 mM (titrated with NaOH 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 MacLab 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 ICgq for the respective

20 substances.

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

mentioned below:
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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 is0,1,2,30r4,
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 atoms, cycloalky!
having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, 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, naphthyl, 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, Cl, Br, I, CF3, OCF3, NO», CN,
25 COOMe, CONHo, COMe, NHo, OH, alkyl having 1, 2,
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3 substituents selected from the group

consisting of F, Cl, Br, I, CF3, NO», CN,
COOMe, CONHp, COMe, NH»o, OH, alkyl
10 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, alkyl 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 CF3;
R(3) is CyHoy-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) 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 6,7, 8,9, 10 or 11 carbon atoms, CF3, CoFs, C3F7, CHoF, CHF 2,
OR(17), SOsMe, 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, CI, Br, I,
CF3, 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;
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R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalky! having 3, 4, 5 or 6 carbon atoms, CFg, 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 substituents selected from

the group consisting of F, Cl, Br, I, CF3, OCF3, NO»,
CN, COOMe, CONHo, COMe, NH»o, 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;

R(3) is CHR(18)R(19);
R(18) is hydrogen or C;H25-R(16), where R(16) is defined as indicated
above;
15 z is0,1,20r3;
R(19) is COOH, CONHso, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHa,~
CF3 or CyHaw-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, |, CF3, NO2, 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 methyisulfonylamino;
Y 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;
30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;

or
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together are a chain of 4 or 5 methylene groups, of which one methylene
group can be replaced by -O-, -S-, -NH-, -N(methyl)- or -N(benzyl)-;
R(5) isF,Cl, Br, |, CFg3, NOg, CN, COOMe, CONHp, COMe, NHo, OH, alkyl having
5 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyi, methyisulfonyl or methylsulfonylamino, where in the
case that a plurality of radicals A1 to A8 have the meaning CR(5), the radicals
R(5) are defined independently 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 1 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), 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 CyHoy-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, cycloalkyl having 3,

4,5, 8,7, 8or9 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, I, CF3, OCF3, NO3, CN,
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. 1096& () - 109108108 : 109%& () -the/gtBEEERsiSHAg of F, CI, Br, I, 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,
10 methylsulfony! and methylsulfonylamino;

R(8) is CHR(18)R(19);
R(18) is hydrogen or CzHoz-R(16), where R(16) is defined as indicated
above;
15 z is0,1,20r3;
R(19) is CONH», 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, |, CF3, OCF3, NOo, CN,
COOMe, CONHp, COMe, NHp, 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 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;
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$10%ld& () - dlmethylamlno, sulfamoyl, methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
5 independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon

atoms,;

or

R(30) and R(31)
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, A,
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) 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 CxHoyx-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, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
CaF7, CHoF, CHF2, OR(15), phenyl, naphthyl, biphenyiyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5, 6,7, 8or9 carbon atoms;
30 where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the
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P'10%& ()-q P"10%& () - %P 10%t& () -; c{W9IM q
flnrsuC Ng P"10%t& ()-; ¢ P'10%t& ()-q P"10%& ()-q
P"109%&' () - uwy~_?Ng P" 10%¢& (q P'10%#& ()-q P"10%t& ()-q
P"10%t& ()-q
group consisting of F, Cl, Br, |, CF3, OCF3, NO3, 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;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,

which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F,
Cl, Br, |, CF3, NO2, 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;

R(13) is hydrogen

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

is CHR(18)R(19);

R(18) is hydrogen or CzHo,-R(16);

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, CF3, CoFs, C3F7, CHoF, CHF2,

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

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

OCF3, NO2, CN, COOMe, CONHz, COMe, NH2, OH, alkyl having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifonyl and methylsulfonylamino;
z is0,1,2o0r3;

R(19) is CONHo, CONR(20)R(21), COOR(22) or CHoOH;
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R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHo-
CF3 or CyHow-phenyl,
where the phenyi ring is unsubstituted or substituted

by 1, 2 or 3 substituents selected from the group

5 consisting of F, Cl, Br, I, CF3, NOo, CN, COOMe,
CONH», 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;

10 Y 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, Cl, Br, |, CF3, NOg, CN, COOMe, CONH», COMe, NHo, OH, alkyl 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.

5. 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 CxHox-R(14);
X is0,1,2,30r4;
30 R(14)
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is alky! having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5, 6,7, 8or9 carbon atoms, CFg, 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
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NOs, CN,
COOMe, CONHgp, 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;'
R(13) is hydrogen;
is hydrogen or methyl;
is CyH2y-R(16);
y is0,1,2,30r4;
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 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 by 1, 2 or 3
substituents selected from the group consisting of F, Cl, B, |,
CF3, NO9g, OCF3, CN, COOMe, CONHo, 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
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,

3- or 4- pyridyl,
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10(y$/&|1(()<)>/#§¢ ()- $109E0O0OMp; zcmmgwow INHE| OHL-glkylHdding 1, 2,
’ 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
hydrogen or alkyl having 1 or 2 carbon atoms;
is F, Cl, Br, I, CF3, NOg, CN, COOMe, CONH5, COMe, NHo, OH, alky! having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfonyl or methylsulfonylamino;

R(30) and R(31)

independently of one another are hydrogen or methyl;

or its pharmaceutically acceptable salts.

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(5), where at least 5 of these
groups are CH.

7. A compound of the formula | as claimed in claim 6, wherein:

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 CxHoy-R(14);
X is0,1,2o0r3,
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5, 6,7, 8or9 carbon atoms, CFg, phenyl or pyridyl,

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 substituents selected from the group consisting of F, Cl,
Br, I, CFg3, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms or

alkoxy having 1 or 2 carbon atoms;
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R(4) is hydrogen;
R(5) isF,Cl, CFg, CN, COOMe, CONHs, COMe, NHo, OH, alkyl having 1, 2 or 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 another are CyHox-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,
25 Cl, Br, |, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon
atoms or alkoxy having 1 or 2 carbon atoms;
R(2) is hydrogen;
R(8) is CyHoy-R(16);
y is0,1or2;
30 R(18) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, phenyl or pyridyl,
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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 | 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.
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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 least 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.



