; e3eC@ F&6\ T! WO 021 46162 1 ORTHO SUBSTI TUTED NI TROGEN- CONTAI NI NG
Bl SARYL COVPOUNDS FOR USE AS POTASSI UM CHANNEL | NHI BI TORS Ot ho,

O0rt ho-substituted nitrogen-containing bisaryl conpounds, processes for
their 5 preparation, their use as " mlm d phar maceuti cal
preparations conprising them The p?ﬁﬂ‘mmlmm IH/H“ 'ron relates to ortho,

or t ho- sué@i02ME& B t r ogen- cont ai ni ng bi.g@adyl conpounds of RGE/EPS1 AGS0! |
,A3" R(4) A I AI4A1/ N R( 0) (31) 7\ R(3) R(1~ N/ A5 ~ | A8 ~ . AL6

10 R(2) A7 in which: "159159* Al A3, A4, A5, A6, A7 and A8
i ndepende@RTﬁQfSléﬂﬁTErd-éTlﬁBrNH@GEN-@%TANW& BISARYL GOMPLIINDSEOR

th b t b CH R(1
) s {0 CR9).  SozR( LU A PTAsS R Yk R OR5S R 12) R 15) |
R(9), R(10), R(ll ) and R(12) independently of one anot her are CXH2x-R(14);

xis 0, 1, 2, 20 where x cannot be O if R(14) is OR(15) or SQ02Me;
R(14) |Squh@yprthgﬁqb@tltyteQnlt@gem-cqpt@nlr'@ Bisary compeLbds yyPcessasTgr theiy, 5)

6, 7,
Soze, SRR AcH, ey 638 S nad eifhentiaho SfeaceBicn drebarat 5%9[@?&@
het er oar themhi ¢ having 1, 2, 25 3, 4 5 6, 7, 8 or 9 carbon atons,

wher e phenyl, naphthyl, biphenylyl, furyl, th| enyl and the N-containi ng
het eroaronmatic are unsubstituted or substituted by 1, 2 or 3 substituents

sel ected ; LStd f
COOMVE, C&lﬁ?&%&yéﬁlﬂ%n ‘i’%@éifiglﬁhﬁa%@nog&bst@teg mtrég %n mé\@%aryﬁal koxy
havi ng 1compo8nds ofitheafiobmnlaak, ons, di net hyl ami no, sul fam)yl met hyl sul f onyl
and net hyl sul fonyl am no; R(15) is alkyl, having 1, 2, 3, 4 or 5 carbon
atoms, cycloal kyl 10 having 3, 4, 5y \g@rb 4at ons, CF3 or phenyl) which
is unsubstituted or substituted by 1] 2 o bstituents selected fromthe
group consisting of F, C1, Br, 1, CNN COOMe, CONH2, COVB, NH2,
OH, al kyl having 1, 2, 30r4§ ,a\l\kaquhawngl 2, 3 or 4
carbon atons, dinet hyI am r]wz)(1 su | sul fonyl and

met hyl squonyI am no; R(13) . }\E having 1, 2, 3 or 4 carbon
atons or CF3; R(2) is hydrogen I al ky havl gl, 2, 3 br 4 carbon atons or
CF3; 20 R(3) is CyH2y-R(16); i s Oasl, 2A63 or 4, where y cannot be O if
R(16) 45 OR(17) or S02Me; R( 1@(2)5 alRW7 having 1, 2, 3, 4, 5 or 6 carbon
atons, cycl oal kyl having 3, 4, 5) 6) 7) 8) 9) 10 atons, CF3,
C2F5, C3F7, CH2F, CHF2) 25 CR( 17), S02Me, phenyl ”mwmm‘ ||mquryl t hi enyl
or an N-con |n| ng heteroaromatic having 1, , or 9 carbon
at ons, henyl napht hyl , furyl, th| enyI and the Ei\ﬁcont ai n| ng
het er oar MBINZCAGF A4UA5Uh6t AVldrﬁdA@rnd%pbﬁdéﬁW 6oty adoethér Bfe RitrddBA! CHUGNT S
sel ected from the roup consisting of F, C, Br, I, 30 CF3, 3, NO2, CN,
COOVe, CONH2, ? lgast one of these geaupsdeing pitrogeprang atdedsit attbese al koxy

havinggl, 2. 3416yps 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 is0,1,2,3o0r4,
20 where x cannot be 0 if R(14) is OR(15) or SO2Me;

R(14) is alkyl having 1, 2, 3, 4, 5 or 6 atoms, cycloalkyl having 3, 4,
5,6,7,8,9, 10 or 11 carbon atoms, CF3, CoFsg, C3F7,

CHoF, CHF2, OR(15), SO2Me, phenyl, naphthyl, biphenyiyt,

furyl, thienyl or an N-containing heteroaromatic having 1, 2,
25 3,4,5,6,7, 8or9 carbon atoms,



3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl and

nmet hyl sul fonyl am no; R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atons, cycloal kyl having 3, 4, 5 or 6 carbon atonms, CF3, phenyl or 5 2-, 3-
or 4-pyridyl) where phenyl or 2-) 3- or 4-pyridyl are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe group consisting of
F C, Br, I, CF3, OCF3, N02, CN, COOWe,2 CONH2, COMB, 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 fanoyl, nethyl suI fon %Zd nmet hyl suI fonyl am no; or R(3)
is CHR(18)R(19): 15 R(18) is hydW§ gﬁn Pephthyh &jpheamid.fun.itbienysan

defined as indicated above; z is

CONR(20) R(21 ), COOR(22) or uﬂzoﬁ%H%gaﬂn ?}55‘933%"*8*? % dﬁ’aw nr@tf,d Y a3,
4 or 5 carbon atons, 20 CvH2v- CFSubst:t(naﬁzw1phen9lsubehwmtsk@|epﬂadrfpdmri ng
is unsubstituted or substituted

-group consi it: nﬁ of F, CI-, Br, W@@“WOLQS sulﬁt#@&e&ntxsh\égl e fromfhe
NH2, i 1, 25 2, 3 3
or 4 c bgn gtorrg\“ glgrret hyl am nocﬂﬁ@é% 50@%&':3%%@%% r@%’déwyljhawz g
ydr ogen or 2l kol having 1. 2 3t & 3Pr 4 tdBedaidns akba bt I &3 br 4°

having 1, 2, 3, 4 or 5 carbon at eamion atérrl?,(él)met:h yhRsinogauifanabyy! having 1,

2, 3, 4, 5 or 6 carbon atons or CF3; or and R(4) together are a chain
of 4 or 5 methyl ene groups, of \/\met!hy'%H'@%?HQIf@%@Y@U PRYIBMING be repl aced

by -0, -S, -NH, -N(rreth
another is F, C, Br, Cﬂ%}\lo&s a'%%)’e 2%%%?%&9@ WB
havi ng1d, 2, 3 or 4 car bon at ons, havikgx3; dh&vorycdrbod,at8msy CF3aardhmmyht oms

di met hyl am no, sul famoyl, methyl sul fonyl or nethylsul fonylam no, where in
the case that a plurality of radi wich isunsubsitutes desubstitiete i, yoIcR( 5) ,

the radicals R(5 defined ind th d R(31
) ndependent |y of -one.anot ner  ar SoppRBYEpelrciSl By s inye £oraisyRER

carbon atons; 15 or R(30) and R(S3E, )3|t|3>,get(b|e§ ROS, CKY TOMe, zc(glqal N of 2
nmet hyl ene groups and their pharmaceutically acceptable salts. 20 Preferred
conpounds of the formula I are th@aMenNipi, OH, aldyl haRingAB, 2, lor ASarbeh, A7
and A8 independently of one another are nitrogen, CH or CR( Sé at | east one
of the$® groups being nitrogen anétams,alkety Ba\ing fhds3 ogrhoiaseomatargs,CH:

dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
20 R(3) s CyH2y-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,
5,6,7,8,9, 10 or 11 carbon atoms, CF3, CoF5, CaF7, CHaF, CHF2,
25 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
substituents selected from the group consisting of F, Cl, Br, |,
30 CF3, OCF3, NO2, CN, COOMe, CONHp, COMe, NH2, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3



R(1) is CCOOR(9), SO02R(10), COR(11 ) or CCONR(12)R(13) 25 R(9), R(10))
R(11 ) and R(12) independently of one another are CXH2x-R(14); x is 0, 1,
Z, 3 or 4; where x cannot be 0 if R(14) is OR(15); R(14) is alkyl having 1,
2, 3 or 4 carbon atons, cycloal kyl having 3, 30 4, 5, 6, 7, 8 or 9 carbon
atonms, CF3, OR(15), phenyl, naphthyl, bié)henyl yl, furyl, thienyl or an

N- cont ai ni ng 5 heteroaromatic having 19 2, 3, 4, 5 6, 7, 8 or 9 carbon
atons) where phenyl, naphthyl, biphenylyl, furyl, thienyl and the

N-cont ai ni ng heteroaromatic are unsubstltut ed or substituted by 1, 2 or 3
substituents sel ected fromos4taasben atams.slimethylaging, saifamoyl, mréthyisutfpry!
OCF3, N02, CN, COOwve, CONH Q%ﬁ | kyl having 1, 2, 3 or 4
carbon atons, al koxy havi néng : y?“?ranﬂgél'érr‘%on atons, di net hyI am no,

sul famoyl , nethyl sul R{1Y) @kdydregbn) sikyifawig) 2,03, 4.6r Rchforn stoatky! havi ng
1, 2, 3, 4 or 5 carbon atons c| oal kyl_havi ng 3, 4, or 6_carbon atomns)
CF3 or phenyl, which is un§Mﬂ§@%’Uﬂ%‘d”6r3 éuéﬁr%&ﬁrban@;orms GF 3¢ phenyl or
substituents sel ected fromztkl_lqg_gr&ug é:)anm sting of F, C, Br, I, CF3) NOZ2,
CN, , CONH2, 15 COMB, “N Py having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbo i hy|

met hyl sul f onyl and nmet hyl sul fonyl‘@%ﬁqﬁ eF\’? JFBZ-l 3 ndﬁ‘ﬁré@{i‘i@}ébﬁg\%eﬁ 1,
2, 3 or 4 carbon atons or CF3; 20rR(1t2$t1tutedHyydﬂ,o@en3 wbk;rﬂuehtwseigctéd fmms or

4 b t CF3; R(3) i H2-R16'.. wh
caﬁﬁgt Olr)]eaooirr;‘5 (I;E 16) is E‘R% 1I7)S é@b{? ffﬁtsi%y" q:alcﬁylﬁr Haér O%“F ere 4,
5 6 b t | | kyl 5 b

sTor"® caroon atom. cuel oo 1 "Ny cecbugzcet, dovk, i SoEbaR

N-cont gy ni ng heteroaromatic havi Rgyikg £.2, 3 or4 c§rboﬁ at@msBaFRE) ha@#ngof! 2,
atons, where phenyl, naphthyl, furyl, g t'hi'enyl and the N-cont X?mﬁngB

heteroaromatic are unsubstit ut ed3d@r Ascarbontaioma dvynathylannmo $L(h‘amoyl

substituents selected fromthe gro ) CF3, OCF3,
NO2, CN, COOMe, CONH2, COMB, NH2JM ,'S“'?%”yi 9?%%% HH°’1¥'a§"“% or 4 carbon

atoms, aldgoxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,
nmet hyI sul fonyl and net h I suI fonyl am no; R(17) is hydrogen, al kyl having 1
2, 3, 4 dX3% cas bHRABIEG)S cycl oal kyl having 3, 4, 5 or 6 carbon atons,

CF3, phenyl or r yri dyI

are unJis]ﬁbstl t ut 386% %oé?? ﬁwa% %w%j \ﬁhé’%eﬁﬁfsg gfn dzage dxc%tgg from

t he group conastmg* ) Br, I, CF3, OCF3, N02 10 CN, COOwE, CONH2,
avi ng 1

COMB, NH2, OH) al kyl 2, 3 or 4 carbon atomns, al koxy having 1, 2,
3 or 4 carbon at ons, lsiDrria,t&yram no, sul fanmoyl, net hyIsquonyI and

ey sl o AR b0 avis, SHRRANHEN o8 5 B 21
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,

20 CyH2y-CF3 or CyHay~ phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONHp, COMe, NH2, OH, alkyl having 1,

25 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyil,

methylsuifonyl and methylsulfonylamino;

Vv is0,1,20r3;
w is0,1,2o0r3;
30 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(19) is CONH2, CONR(20)R(21 ), COOR(22) or CH20H, 20 R(20) is hydrogen,

al kyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v-CF3 or Cv, H2w phenyl,
Where the phenyl ring is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, d, Br, I, CF3, OCF3,
NO2, CN) 25 COOwve, CONH2, COMB, NH2, OH, al kyl having 1, 2) 3 or 4 carbon
atons, al koxy having 1, 2, 3 or 4 carboft atons, dinethylam no, sulfanoyl,
met hyl sul fonyl and net hyl sul fonylamno; vis 0, 1, 2 or 3; 30 wis 0, 1, 2
or 3; R(21 ) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atons; 7
R(22) i sRéhky!istuidregem allyl having b2, 3, 4abisui® earban atems)oriGF 4iydr ogen, al kyl
having 1, 2, 3, 4, 5 or 6 carbon atons or CF3; R(5) independently of one
another Ps F, C, Br, I, CF3, N02, CN, COOVe, CONH2, COVB, NH2, OH, alkyl
havi ng 1R@1ar§jR4)4 carbon atons, alkoxy 5 having 1, 2, 3 or 4 carbon
atons, dinethylam'no, sulfanoyl, methylsul fonyl or methyl sul fonyl am no;
R(30) and R(31ltogetheteyreadehain pf 4forGnmethyberreegroups, bfethicheomeomettytarie havi ng

1, 2 3 b t . 10 30 d 1 hai f t hyl
o ompeSanct - nelDUB e o oy e 350, NP ey o6 BubeRePry "
pr ef erreﬂ(aomﬁuasén@éntm?rar@][mtﬁeﬂ isa &It BP,ﬂ?ng,N@g%nfbrﬁgogw%é& Ad, AS,

A6, A7 and ‘A8 i ndependently of one another are niffro (5), where

at | east one aOd)%ﬂ_g,@@Mé,M—lQ,fOHDQR?I B5ANGY, 21 8 OR4LENBEM abdtds Hikdgast 4 of
t hese groups are . 20 Very particularly preferred conpounds of tHe

fornula | are hanasg 1i 8, StordicarBdn atéins Alimetdylaiino, AGIfaroyk mtetAGisulfonyl or

i ndependently of ,one another are nitrpgen, CH or CR(5), where at |east one
and gt nost %/V\E)’emyﬁ'“ﬂ@é‘fa(j?'Bap‘é'ﬁﬁfee'”ﬁﬁgP@é@ﬁh%trﬁjp@lréll&%famcﬂﬁ A8 gr oups

oo b MR R o Y SRR et o)

another.

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

15 or

R(30) and R(31)

together are oxygen or a chain of 2 methylene groups

and their pharmaceutically acceptable salts.

20 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 one of these groups
being nitrogen and at least 4 of these groups being CH,;
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)
25 R(9), R(10), R(11) and R(12)
independently of one another are CyHay-R(14);
X is0,1,2,3o0r4,
where x cannot be 0 if R(14) is OR(15);
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
30 4,5,6,7, 8 or9 carbon atoms, CF3, OR(15), phenyt,

naphthyl, biphenylyl, furyl, thienyl or an N-containing



where x cannot be 0 if R(14) is OR(15); 30 R(14) is alkyl having 1, 2, 3
or4 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons,

CF3, OR(15), phenyl, 8 napht hyl, biphenylyl, furyl, thienyl or an

N-cont ai ni ng heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atonms; where phenyl, naphthyl, biphenylyl, furyl, thienyl and the

N cont ai ni ng heteroaronatic are unsubsti®uted or 5 substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, C, Br, I, CF3, OCF3,
NO2, CN, COOve, CONH2, COVB, NH2, COH, al kyl having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 2, heteyparmatinbaviagdwe, 3dgn%t61ﬂv§nﬁ>rrﬁ)93'§lﬂnf§ﬁmslv,

10 net hyl sul fonyl and net hyl sul f 1.0Q. [ S Iy NGl 3, 4
or 5 carbon atomns, cycl oal kyl ha\w}ﬁéé%gﬁw'Egéﬁ%gl’c%ﬂ%wyé’@M'%égl (a)Pd
phenyl, which is unsubstituted othe Nesdntaimirephdigrdarohatic dte amsabstitutat or
selected fromthe group consisting of 15 F, Cl, Br, I, CF3, NO2, CN, COOwe,
CONH2, COMB, NH2) OH, al kyl havi Sgbgtituted by &4 of Srsubstituents selgrieddiomavi ng

1, 2, 3gor 4 carbon atons, dinet i : , y Ib@ﬂ;v

nmet hyl s%l fonyl am no; 20 R(13) i s*ﬂ#ygrﬁﬂo@g%o %ﬁ lﬂ{nﬁir@ﬁhyﬁpg%ghbgg’ al 3}4 'ﬁgg’i ng
1, 2 or 3 carbon atons; R(3) is GRAEBORIE.LONRIBOME, Nfg_;’,@ﬂ,namyl havin
CZH2z- R(16), where R(16) is defined as I ndicated above; 25z is 0, 1, Zgor

3; R(19) is CONH2, CONR(20)R(21 X, 208@drd2cHrben atdiddHhikdky2Raving 1h2dsegan,
al kyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v-CF3 or C-, H2v, - phenyl,
where the phenyl ring is unsubst CRIRGateMSs ghvethylarainogsulgmayl, 2 or 3

substituents selected fromthe gr LSt o~ CF3, NO2,
CN, COOMe, 9 CONH2, COMB, NH2, "@?VEPE‘Wtﬁé‘gﬁﬂgfhﬁ“gﬁ‘@a@f'wbar bon at ons,

al koxy1baving 1, 2, 3 or 4R(abpois atkghsaving fe2hy|4or Scartson dtms;lcycloalky!
met hyl sul fonyl and net hyl sul f onyl am no;,_ 5 is. 0, 1, 2 or 3 _wisg 0, 1, 2
or 3; R(21 ) is hydrogen or alkyl %ﬁéﬂﬂgn}g 41\5 %’,6§§rb@ncﬁt°§‘sc§r!:60‘?f Qj'l%%;
R(22) is alkyl having 1) 2, 3, 4 or.5 carbon X R?A/Q.is d en, or
al kyl having 1 or 2 carbon atons; %ﬁﬂ”ﬁ”ﬁ&ﬁ{b‘g‘%%ﬁg tgll’teg% g%?'ﬁ%r IS
F, C, Br, |, CF3, N02, CN, COOWegyubshiientsEbstediftdbm P gupydonBrihg®fl, 2,
3 or 4 carbon atons, al koxy havi n% 1, 2, 3 or 4 carbon atons,
di net hyl ani no, sul fanoyl, nethyl s ConBl LdpF aeNzl SN, [fAPMay GBNH2,

15 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;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
20 R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(@3) s CyH2y-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SO2Me;

R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4,
25 5,6,7, 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
30 substituents selected from the group consisting of F, Ci, Br, |,
CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,



R(30) and R(31 ) 15 independently of one another are hydrogen or nethyl;
and their pharmaceutically acceptable salts. Likew se very particularly
preferred conpounds of the formula | are those in which: Al, A2, A3, A4,
A5) A6, A7 and A8 20 independently of one another are nitrogen, CH or
CR(5), where at |east one and at nost two of these groups are nitrogen and
at least 4 of these groups are CH R(1 )6is C(OOR(9), S02R(10), COR(11 )
or CCONR(12)R(13); R(9), R(10) R(11) and R(12) 25 independently of one
anot her are CXH2x-R(14); x is or 4; R(14) is alkyl havin

3 or 4 carbon atoms, cycl oa!lwyhawagﬂn@ §or41 Ca;J'bOB atqms@'&@"b“@‘éﬂf‘ﬁdn%@orrs)

CF3, phenyl, naphthyl,” bi pB?gyda%ﬂmrhEH{g\{é i Fn?‘tr‘f‘;gé{ int, sﬁﬂar‘?foﬁPat%hgl;kﬂﬁorlyé

het er oar omati ¢ 30 havi ng car bo
wher e phenyl, naphthyl, bi phdnmyéthllsutfonylamindii enyf and the N-contai ni ng

het eroaromatic are unsybstituted or s tituted. b or 35ubst|tuents

sel ected fromthe gr%.fg?):of?sﬁ‘)éﬁpﬁﬁnoqlﬁﬁﬁ‘ rngﬁf ¥41@i:éc R#$2, 5 CN,

COOMWE, H2, COVB, NH2, 1 | k
£ON Iééikyhgiélﬂﬁ?{e @94 50?-6 c°’ar8 ét&ﬁfb@ﬁ%ﬁﬁ@fﬁ oxy

having 1, 2, 3 or 4 car bon tons I'am no, onyl
and net hyI sul fonyl am no; ROLA. drﬁ-r%ﬁaggen 10 R( 2) IS hydr ogen or nethyl;
R(3) is CyH2y-R(16); y is O, of 4; where y cannot be 0 if R(16) is
OR(17): R(16) is alkyl having 1, wheregphanyl®ra:-, & eradHpymidyt anesynsyostitidedy |

having 3, 4, 155, 6, 7, 8, 9,

napht hyl , furyl, thi enyI or an gEgﬁ?Sgﬁ "gdyhg%%?gﬁﬁ%tpgn% %%}BQ?"%" 3,
4, 5, 6, 7, 8 or 9 carbon atons, thhgiow p&wfgj@tmgmwmmr lf©F5|OOFf3;I , and
the N-containing heteroaromatic are unsubstltut ed or substituted by 1 2

or 3 200substituents selected frON,CROMeaUPOBIbISICDMegNely, BH @Iyl Braving,
CF3, OCF3, NO02, CN) COOve, CONH2, COMVB, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 21,3 dor4 catbenatamsrakoxy hasingagi der 4

sul f anoyl , nethylsulfonyl and ne | su hydr ogen,

al kyl having 1, 2, 3, 4 or 5 car%gﬁoit%h&ygﬁﬁ%t@g‘akn@ﬁ %@‘Qﬁnéé 4, 5 or 6
carbon atons, CF3) phenyl or 2- nﬂethwsulﬁonwnhdduétthehﬁéwlﬁmwI or 2-, 3-
or 4- pyrldyl are unsubstituted or substituted by 3 substltuents

sel ected @romthe group 30 consisting of F, Cl, Br, |, CF3, N02, CN, COOw)
CONH2, %(Q@ N2 having 1, 2, 3 or 4 carbon at ons, 11 al koxy
havi ng1 ) 3% %8%@ atoms, di met hyl am no, sul fanoyl, nethyl sul fonyl
and net hyl sul fcR(yB)immbydngém or M- ROEB), wheed Ry16)Hadefiged asiindicatadbon

atons; R(5) independently of one another is F, C, Br, |, CF3, NO2, CN,
COOMe, 5 CONH2, COwvBabmm2, OH, al kyl having 1, 2, 3 or 4 carbon atons,

met hyl sui fongl orTeghyl suf Or ﬁ‘ilﬂf%"”%( 30) and RsL) o
R(19) is CONHg, CONR(20)R(21), COOR(22) or CHoOH;
20 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or § carbon atoms,
CyHo-CF3 or CyyHaow- phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, [, CF3, OCF3, NO9, CN,
25 COOMe, CONHp, COMe, NH2, OH, alkyl having 1,

2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyt,
methylsulfonyl and methyisulfonylamino;
v is0,1,20r3;
30 w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;



i ndependently of one another are hydrogen or nethyl; 10 and their

phar maceutical ly acceptable salts Especially preferred conpounds of the
formula | are those in which A4 is nitrogen and Al, 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, and their pharnaceutically acceptable 15 salts. Particularly
especially preferred conpounds of the fornula | are those in which: 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) 20 are CXH2x-R(14); x is 0, 1, 2 or 3; R(14) is alkyl having 1,
2, 3 or 4 carbon at ofé22tyis alkyijavingdi Ag3.34 ond carban atbmss or 9 car bon

at ons, ph I VL ; r h | unsubsti t ut ed
or substi ﬁ? edﬁ%ﬁng’rgfﬂbélkgwi%vﬁs ?t gbﬁ’t@%éﬁ%@?é@ﬂé%ﬁﬁéggbup consi sting
of F, C, : d f AtHerlis Bay : ns or

al koxy hgv(lgzg %doérﬁcez] gﬁgnoﬁgﬁs;ﬁ%ﬁ J |;B}h;%dcr%%ggloﬁR?gQ??Omegr ogen; 30
R(3) is CyHy- RGRMHy, COMeONHD, OH,Zilkyl hbvird( 1.8, 3 6r £ckdor@siad alkoxg, 3

carbon atons, cycloal kyl having 3, 4,5 or 6 carbon atons, CF3, phehyl, or

pyridylswhere plagimg 1, Zr3domd caydn atomsy dinbthylamine dsuifansoy stiethwlisudfdpy! dr or
2 substituents sel‘ectgg fromthe group consisting of F, 5 C CF3, OCF3,
al kyl havi ng 1MethylsuRORMamHIP:at ons or al koxy having 1 or 2 carbon at ons:

R(4) is y ) independently of one another is F, C, CF3, CN,
COOME, C%%g?g@%%&ﬁlm OH, al kyl having 1, 2 or 3 carbon atonms or al koxy

having 1 or 2 dsddpemdeatinobone aROBE) aza tyBREn)on alkid havitent | 3008 cartson
anot her are hydroaen or nethyl; and their pharnaceutically acceptable

salts. 15 Very Picularly especially preferred compounds of the fornula I
are thaggein which: R(1 ) is CCOOR(9) or COR(11 ); R(9) and R(11 )

i ndependent|y of one another are CXH2x-R(14); x is 0, 1, 2 or 3; 20 R(14)
is cycl oﬁ(ﬁanhd\R(a@)S or 6 carbon atons or phenyl ;

are a chain of 2 methylene groups
and their pharmaceutically acceptable salts.

15 Particularly 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), where at
least one and at most two of these groups are nitrogen and at least 4 of these groups
are CH.

20 Very particularly 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), where at least one
and at most two of these groups are nitrogen and at least 4 of these groups
are CH;

25 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)

are CyHox-R(14);

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

4,5,6,7,8or9 carbon atoms, CF3, OR(15), phenyl,



where phenyl is unsubstituted or substituted by 1 or 2 substituents

sel ected fromthe group consisting of F, C, Br, I, CF3, OCF3) OH alkyl
raving 1, 2 or 3 carbon atons or al koxy having 1 or 2 carbon atons; 25 R(2)
i s hydrogen; R(3) is CyH2y-R(16); y is 0, 1 or 2; R(16) is alkyl having 1,
2 or 3 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atons, phenyl or
pyridyl, 30 where phenyl and pyridyl areBunsubstituted or substituted by 1,
2 or 3 carbon atons selected fromthe group consisting of 13 F, d, CF3,
al kyl having 1, 2, 3 carbon atons and al koxy having 1 or 2 carbon atons;
R(4) is hydrogen; R(5) ind@gehtwhthiphenyldnirdnthiensfl or anfN-centainingyl havi ng

1, 2, 3 carbon atons or 5 gl ! L O, a ; R(31)
are hydrogen; and their phgfa@éﬁ{}ﬁ%eg?ﬁ?&g géét gbﬁ’?&dﬁ’?%l%%&%%&unds
according to the invention were erek@phenrnhapmyl,ﬁm@m, faryl tthienyK¥ad 5

pot assi um channel' and, as an ultra-rapidly activating delayed rectifier,
i nhibit a designated potassi um cthe Brgontaining:heigrratomatic @fe Unpubstiuiesards

are thegefore particularly sui ta?késtﬂateﬁo%él‘ 2Bt 'g%,:bgg{%{%mscsé}g&%}ﬁgﬁmal

conpounds, in 15 particular for reatment™ an axis o
arrhythmas, e.g. (atrial fibril tes goupAfgnsistingtafiFaICIf Bytlf €Fs, O8R4, 09,
fibrillation (AF) and atrial flutters are the nost frequent persistent
cardi ac arrhythm as. Cccurrence ONrCQOMe, \EONHNERHe] Nifioa g aalldyl having
frequently leads to fatal 20 sequel ae, such as cerebral stroke. AF affects
about 1 million Anericans annual ly2ad@rBeaigon atarms.calkomnhain®do2cased of
stroke each year in the USA. The e - ang | thm cs of
classes | and Ill reduce the reoggtb?)?]eér}éé%r’g@ét’g‘g&rﬁpgbﬁ@(ﬁ only of

restritded use because of their pmteyisulfdnyandméyisolfongaminsffects. There
is therefore a great nedical, pneed for the devel opnent of better nedi canents
for 25 treating atri al arr%ﬂﬁ)m' &algﬁ.h%}q 12 At oﬁ—ééﬁbeﬂ ategts, cyeloslkyhpoa

- 1106; "Newer devel opnments in thﬁagﬁg@qr]%rgr @E?]r%bhia%mfsi, éﬁﬁ}der?%riem') I t

has been shown that nobst supraventricdlar arrhythmas are s

"reentry" excitatory waves. Such Wﬁigi@guggﬁmed/@ﬁguggamtgar@,i1a;c,2 b $sue
has a slow 30 conductivity and, at the sanme tinme, very short refractory

peri ods. |ncreasing the myocar di abubgiituertsseleqied from the groopsegsistng 98

action ,potential is a recognized j f i i r

pr even?' ng their formation (T.J. g@f@k?@%a’ﬁag &%4@%%@/6’%53% 19,

1990, 129 - 140; "Potassium channgi§masN r@ﬁ-!i,saliﬁﬁrha@mgi Ta,lrztyép‘{r'bgr&ynug
trally

action"). The length of the action potential i's essen determ ned by

the extent of repolarizing K+ curagdths alkeahhavisgv108] 3 e 4tdieb&ehtorhs,om
vari ous K+ channels. Particularly high inmportance 1s ascribed here to the

'del ayed 5 rectifier' 1K which céimetylaminossyfamed enetivdsyfonsiand | kr,

| Ks and | Kur. Mst known cl ass |1 ' 1 ¢S (e.g. dofetilide, E4031
and d-sotalol) mainly or exclusi v@@%%@&ﬂ%@ﬂ%pi dly activating potassium

channepo | K~, WR(dB) cahidrogenonstrated both in cells of the human ventricle
and in the atrium However, it has 10 been shown that these conpounds have

an i ncred®@d prvavdiegenaralfyl drving 1.APo? CABIEAOMSart rates, arrhythni as

%)
whi ch ar Si %ﬁ;gi( 'dor sades de pointes” being observed (D. M Roden,
Am J. Car@ﬁol %‘ , f%‘,@m - 49B; "Current status of class |11

antiarrhyt hm c Ri8y tdhbydnogeh.oriGyHgdR(16nwhere Ri(t6)hs glefined as dndicatede s
fatal risk at a low rate, a decrease in the activity has been found for the
| Kr bl ockers under t@0¥8; conditions of tachycardia, in which the action is

especi %I y neec&ed (" rilseg:aui ,ié(Sr g:se dependence").
R(19) is CONH9o, CONR(20)R(21), COOR(22) or CH2OH,;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CyH2y-CF3 or CyHow~ phenyl,
where the phenyl ring is unsubstituted or substituted

30 by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, NO2, CN, COOMe,



White sone of these disadvantages can possibly be overcone by bl ockers of
the sl ow activating conponent (I1Ks), their activity has hitherto been
unconfirmed) since 20 no clinical investigations using |IKs channel bl ockers
are known. The "particularly rapidly" activating and very slowy

i nactivating conmponent of the delayed rectifier IKur (= ultra-rapidly
activating delayed rectifier), which coSresponds to the Kvl.5 channel,
plays a particularly large role in the repolarization period in the 25
human atrium Inhibition of the [Kur potassiumoutward current is thus, in
conparison with the inhibition c®ONG2.drOMes NHo. £k atkyl having ds Redor de

met hod for prolonging the atrial action rﬁOt eIRti al and tgugffo trge endi ng

or prevention of atrial arrhythnf3EONReREAKPYANaYEEE OrtheA'RGRan
action potential suggest that t ieferd t 'ﬁ’\%ﬁ\ﬂ

| Kur, especially under the pat hgiﬁé’gﬁ?é’?m%@ ir{liﬁghgm&rﬁ%ﬂ’roni C %If&{ngf Q@%
fibrillation, should be parti cul methyigdtonylamtied; (M Courtemanche, R J.
Rami reé S. Nattel, Cardi ovascul.aro I?e eargh 1999, 42, 477 - 489: "lonic
targets for drug therapy V15 and “at'r 7" i brill ati on-i nduced el ectri cal
renmodel i ng: insights fromg nat hgmatyi padr grodel "). In contrast to IKr and
| Ks, which also occur in the human ventricle, the I Kur indeed 5 plays an

i nportant role in thB@Uneis dregen obalkyhmaving 1t Be3./ear bicarkon #oms;hi s
reason, in the case i\nhi_biti f ~~ flow i ntrast to the
bl ockade of |Kr or Iﬁgz,é)t he 4"%’@%%?‘%*’%%%%’% ﬁ%%(?naag?ﬁ‘gn on the ventricle
i s_excl used)  r pyydregen oF bikyZhaVgy @2 shrbofidtemsRes. 73, 1993, 1061 -
1076: "Sustai ned Depol ari sation-1nduced Qutward Current in _Hunan Atri al

Myocyti®sR(5)G, - independently of eng anotkes is 7aCI, Byols CRgNO2,60; COOMevi dence f or
Two Conponents I . Rectifier K+-Current in Humap Ventricul ar
Myocyt gg"; G @%w%s&bﬁeﬁﬁzJ6%%I BP‘."”ﬂélfz’ fﬁg caypon alems, @KeX¥%r ences

FETPI R e R A O e Gt i R e
current or Kvlpfetieyisulfslyldrhineave hitherto not been avail able, however, on
the market. For nunerous pharnaceutical active conpounds (e.g. tedisaml,
bupi vacaRt30)andB{31)ndol e), a blocking action on the Kvl.5 channel has

i ndee een de I reds.in each case only a
si de g‘#ect [ nﬁ‘g’rﬁgrgﬁg%?\mféf %ﬁgr ﬂr?&?ﬁpéa@%rg gng)? nt?%ﬂé‘?gubstances. 20 WO 98
04 521 armhdMheftEhasthacelticatlyaadceptabdasaltsind ani not et r ahydr onapht hal enes as
pot assi um channel bl ockers which block the Kvl.5 channel. Likew se,
structurally related am nochromans are clainmed as Kvl.5 bl ockers in WO
0012077. | G PbiyiHriaNaNPoRREREa boflRiumRisdl tife Rirliid) PARSthHREGA wHidie W se
25 bl ock the potassium channel. The applications WO 98 18 475 and WO 98 18
476 cl ai Al A2, BSeAdf AbaAboAZ andrABlazi nones and phosphi ne oxi des as

corpodiy. ver o nEPET el Eahatief abe AiroRER. ot o GRIN bl B bRt e
(WO 96 25 936) and 3¢ nfesB0y of hebesgroups @re Ritidirpearieat leasief ofthielsb GréuPns are
structurally conpletely different to the 30 conpounds according to the

i nvention of tAre&Chbplication. For all conmpounds clainmed in the

now sur AU nglCRISTRNRRRIEeF SOREMBE ORI Dcam "

ni t rogencont ai R HERRM159RPRNes described here are potent bl ockers of
t he human Kvl.g(gﬁssne’. (Th)e:y cgﬁ tﬁeref ore be used as novel

ant i arzéhyt hm cs havi inglepepdentiyof ene gneitienateaGgbpg-RAAEty profile. In
particular, the conpounds are suitable for 5 the treatnent of
supraventricular arrkythmi@gd, le2g3 Atkiial fibrillation or atrial flutters.
The conpounds can be | O} I e, teri I 0, i St {
fibrillation or flutRorD f%?aq't‘ﬂg’ar"t?@obe?y%ﬁ%@b& éntﬂgér %%'ﬁ%%k créér\@il'%&
version). Mreover, the substa®)&s ér@d@@oh@omswa??ﬁ phehylf Kaplsthyihe
formation of new fibrillation events (mai ntenance of the sinus rhythm
prophyl axi s). 10 The conpobiptiengyk; éuryl, tigienyl drien Nrocertaining lveteranomatic t o
unknown. Al kyl radicals and al kyl eng radi c be straight-chain or
branch®d. This al so appl i eQaY'Bgﬂhg' gi ﬁ;g’eéy'%ﬁiaiﬁ?@oﬂfat? ' formul ae CxH2x,
CyHy, CzH2zZ, CvH2v and 15 CN, H2w. Al kyl radi cal s and al kyl ene radi cal s can
al so be straight-chain or branched if they are substituted or are contained
in other radicals, e.g. in an alkoxy radical or in a fluorinated al kyl

radi cal . Exanpl es of alkyl radicals are nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
nhexyl, 3,3-dinethyl butyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, 20 tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl,



Cycl oal kyl radicals can |ikew se be branched. Exanples of cycl oal kyl

radi cal s having 3 to 11 carbon atons are cycl opropyl, cyclobutyl,

1- net hyl cycl opropyl, 2-nethyl cycl opropyl, cyclopentyl, 2-nethylcyclobutyl,
3-net hyl cycl obutyl, cycl opentyl, cyclohexyl, 2-nethylcycl ohexyl,

3- et hyl cycl ohexyl , 4-nmet hyl cycl ohexyl, nmenthyl, 30 cycl oheptyl, cyclooctyl
etc. N-containing heteroaromatics havin@pl (2 3, 4 5 6, 7, 8 or 9
carbon atons are in 17 particular 1-, 2- or 3 pyrronI 1-, 2-, 4- or

5-im dazolyl) 1-, 3-, 4- or 5- pyr zoI -4- or 5-yl
1,2,4-triazol -1-, -3- or -5-ylI, g@ertyitm hxh b'pgenylxl figrvl, dRieRyiand |

3-, 4- or 5-isoxazolyl, 1,2, 3- ox i f : : ﬁ%ﬂj izl 23~ or
-5-yl, 1,3, 4-oxadi azol - 2-yl or - - l@%ﬁbfe‘}nma he'téfg)ét'% %ﬂ%ﬁfﬁe S@@Hégr%r
5-isothiazolyl, 5 1,3, 4- th| adi azsubsmuted by51-)ﬂor 3steﬂt+tuhmtscte$améd &om)r
-5-yl, 123th|ad|azol - or -5- -
6-pyrimdinyl, 3- or 4- pyr| dazi n‘;b‘le ger‘P&?FﬁS?F'ng PfE 6l, CB/"SI ('2513 O@E& HpZ

Dl T S et e MHzico*@e i, Bt Hig ying,
8-1i i nolyl, 2-, 4-, 5-, 6-) 7 Fﬁ%ﬁf -
8- L?ggg: ingy%/, 2-, 3-, 5-, 6-, ) 1 é)rS grqﬂ:élré]‘oxa I nﬁg ’aik%xyfawrgT g %%rz o

or 8-phthal azinyl. Also incl udedcabentdmanspdlnfeibyiamlmg §N1famm}l3$ of these
conpounds, i.e., for exanple) 1-o0x Particularly

preferred N- contai ni ng het er ocy@Pﬁy%ﬂfQ“MWQ%Mﬁthygﬁ‘ﬁ Eﬂ“;’ﬂp qui nol yl ,
pyrazol yl, pyr| dyl , Zi |'§5Hydr<9%év1 m di nyl and pyridazinyl. 15 Pyridyl is
either 2-, 3- or 4- py hi e is either 2- or 3-thienyl. Furyl is
elther1(BR 2) 315fhyc$rbgem/bncrmlbyslt| tuted phenyl radicals can be substituted in
the 2-, ktzg Oé g 05|t|on 20 di substituted in the 2,3-, 2,4-, 2,5-,
2, 6-, 3 br y'ﬁ ﬁ“ or trlsubstitutedinthe 2,3,4-) 2,3,5-,

2,3, 6- 2,4,5- [23 4p03|t| on. Correspondingly, the sane

anaI ogousl y al ¥o app | es 0 'N- cont ai ni ng heteroaronatics, the thiophene
or the furyl radical whéEeyt@ahhet b 6df R{16)iis OR(17);i substitution of a

radi cal, the substltuents can be identical_ or different. If R(3). and R(4)

toget her are aRéH@) nisAlkyl having e, f?yl4e§e°r9§ W@naﬁt@msoWW%Yl‘ "lﬂYénQT%tﬁyl ene
b | th

g(r)o\lfjmpt?tnheemrterpoggﬁga@cl)-,mé)gf Ca'% 86@%%$Qgﬁm t ogé:ﬁ)ﬁ%h?@b% ?F °

such as pyrrolidine, fLﬁylpﬂfétWIWaanfoBhtﬁlhlﬁg heltévoaremati®haviggat o, 3, 41§ éf

t he conpounds of the formula | contain one or nore acidic or basi ¢ groups
or one or nore basi c7h&10919ma]b¢@9t0m$1e invention also includes the

par ot ar t he” phar maceut | BAFTS Pt SRR v hTanBife NrbRairio of e

formula | which carry aci dhétepsaropmaticarg un5ubsl&utyd orsub sttt by aypPsor Tan be
used, for exanple, as alkali netal salts, Rref erably sodium or POt assi um

sal ts,2br as al kaline eartwt?ﬁiktla?n@éﬂ%tecb gm @SI%PHWBPS'%%@E ufl &0 bs,
or as ammoni um sal ts, e.g. cf étllﬁ:ﬁ/n %ﬁ”&'@bme%dqugnt@ é GH am no
[ a asi'c,

aci ds. Compounds of the for carry one’or

protonatabl e, groups or COQIk?I' Kaviig 102, 3ef & dé@&bﬁafb?ﬁ@%ﬂ?d&@'ﬂévﬁ@ '1'92 Fan
al so be 10 used in the formof their physiologi cally t'ol erabl e aci d
addition salts with i norgamécgrbm@;tama; diroetylamiop, swltamoew, methylsulfonyl

hydr ochl ori des, phosphates %{F esul fonat es, acetates,
lactates, mal eates, furrara’?%‘i%e#ﬁy' ﬁlgg{w ﬁ’Onat es, etc. If the corrpounds
of thegornula | sing(1an e@uﬁdyogmtamtynhawn@lc zar3d4bfr55 €arBbawems t he
nol ecul e, in addition to the salt fornms descri ed) the invention al so

i ncludes 15 internal sal t sCycloakyinaving 3.34(% or € garkan atoms, (8. henyk ore
conpounds of the formula I _acgcor customary processes, for exanple by
conbi nation with an acid of- @a%ﬁrﬁgﬁégol vent or di spersant or
alternatively fromother s N, ioPB.. XN d\f ardRiHseBstitdted ¥
substituted, the conpounds@h%%ﬁee@oronul?( gﬁ't‘;'e&parrgsens'(g2| |r|1 é‘d r

stereoi soneric forns. |f thmbsimmtpdlbyd‘s 2)tbr3lsabSh1uenﬂsasellthednfr@rthwp nor e

centers, of asymmetry, these can.i end ntI o ha

confi gfﬂatl on or the R con?‘?@ﬁi&ﬁ} ﬁP ‘Er' E \ég%tih@? @1 é@géMﬁiqf’ [Nﬂ%l bl e
stereoi soners, e.g. enanti WO or
nore stereoi soneric forns, BQTME? @ﬁghpggnerﬁﬂgﬁ'ééalr y&?’adsﬂde({r:ée%%érag&ml h any
desired ratios. The inventi on thus 25 includes enantionmers, e.g. in
enantioneric pure form both as |evo- and dextrorotatary anti podes) and in
the formof mxtures of the two enantiomers in different ratios or in the

formof racemates. Individual stereoisoners can be prepared, if desired, by
separ ati on . of a mxture accor d| ng. to customary met hods or, for exarrpl e, by

N o o o T o " - ”~



A) or Schene 2 (method B). HO- ,OHR~) ~ ( 0) 31 OH Il ~ A5 A8~ ,46 7A
A2~A3-A4 i + A1/ N~ OR(3) [C,Br,1] 111 A2~A3. A4. A1/ ~N~ OR( 0) (31)
~ R(3) Rp~N/ A50 A8~ A7 A6 IV 1. R(1)-X, 2. R(2)-Y 10 Schene 1 Pd(PPh3)4,
DVE, Na2C03 A2~A3~A4 A1 / Ne.g. TFAR( 0) (31 ~ ~ R(3) H2N ~ A5 O A8~ A7
A6 V A2 ~A3A4 A1/ NR(~( 0) C31) ~wR(3) N/ A5 ~ A3 ~ A6 R(2) ~A7
Bisaryls of the formula IV in which at Mdast one of the ring agoms A~ to A8
is nitrogen can be prepared by palladiumcatal yzed Suzuki coupling (which
can be carried out, 15 for Eé)arrpl e, in the Eresence of Pd] (PPh3)]4 as a
catal yst, sodi um car bonat e 3©XY having hade3 ahtl carboryatems dipethyiamings a

I t f tic halyj I 1 ticb i
20 of the formia il 11 HEyeYMAnySUNG and hetbishiBRy BB, |, Pos " ©
tert - but \R(49r behygiogeoamatkyldaving 1 be2foarion atovhs;an be obt ai ned, which can
th b t i nt d f the f I i i th t
R(L ) - SR@Yas didegerienty hene enothesis Fol e L ohpckinae CoF GoOMeor muta v

ith d R - to,the k i f
an am e into. SONHE CMBN e ARy BV R e carhel B Al
derivative Th : : . ‘ ey .
such as F i, eV f%, Soreich Sofié, WRReGyiiHingr sifrfiou " Bek s dofifor
t he conpounds aehethiiBuffomytaiind; in which R(1 ) is C(OOR(9), i.e.

carbamates, co un of the formula R(1 )-X, for exanple, are used in
whi ch X %39&933%‘@?& O succinimde, i.e. chloroformates or

succi ni m docar 4 8h ta'f'\%t 8/ I ocf) unds of the formula |
in which R(1 )is S02 ?’110 ,OFi .g. suﬁ%ﬁan@gregénasr ’ngj’e conmpounds of the
e

f or mul 40 Rand Yheir piharmexcediticallywcedptablesaltsl ori ne, i . sul fonyl chlorides.

Especially preferred compounds of the formula | are those in which A4 is nitrogen

and 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; and their pharmaceutically acceptable
15 salts.

Particularly especially preferred compounds of the formula | are those in which:
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
20 are CyHox-R(14);
X is0,1,20r3;
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5,6,7, 8 or9 carbon atoms, CF3, phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by
25 1 or 2 substituents selected from the group consisting of F,
Cl, Br, |, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms
or alkoxy having 1 or 2 carbon atoms;
R(13) is hydrogen;
R(2) is hydrogen;
30 R(3) is CyH2y-R(16);
y is 0, 10r2;



For the preparation of conmpounds of the formula | in which R(1 ) is COR(11
), i.e. 20 carboxam des, conpounds of the fornula R(1 )-X for exanple, are
used in which X is chlorine, imdazole or acetoxy, i.e. carboxylic acid
chlorides, carboxylic acid imdazolides or m xed anhydri des. However, it is
al so possible to use the free acids of the fornmula R(1 )-CH in the presence
of suitable condensing agents such as ¢k bodi i nmi des or TFFH. 25 For the
preparation of corrpounds of the formula | in which R(1 ) is CONR(12)R(13)
or C(S)NR(12) élB&) . ureas or_thioureas) instead of the conpounds of
X

the formula R(R lé&hl%hﬁu@go‘f 4, Recarbpmatemy aynjoglkythaying 3.4, Bo9MB =c=5)

lso b d t 21 ethyl HO JOH R
SR 10 RO M5 LAs@afbbﬁ%éé"ﬁgaéﬁﬁ AR R By Prnsy 2, DVE NaoCDS wi
R = M, ethyl etc. ~3~ 4 @nape pH’engli é?*)dpynd?\ afe %sﬂ%tdte@&'s@ﬁ%@)@d@

(31) / ~OHg~ R(~ ~~ A5 A8 ~ X ~A7 e.
Et3N, e.g. TFA 1. R(1)-X 1vr2$ub9t|tJeats ﬂlegtedfmm(d&) &otip @c‘rseﬂtm\gmeﬁ saryls

f the_f la VIII wh
O bepr par od by pal | adiGneEa: QFF2eaRafbavind de zr feAtbn atoms Srald "
brom de or iodide 5 _of theﬁ]\ﬁ)ﬁ@ o?zvée{rb%talib%g_' aromati c boronic ac! d of the
S i

formula I'l. Hydrol ysis of ter Using affords the free acids of
the fornR(4) | X¥sWydedgeran be converted into the bisaryls of the fornula IV

by coupling with am nes NHR(3)R(4). As described in Schene 1 Ieavage of
Che T abi R&lgr oBReREReTse e esaiibar 6o 65 L. EohAPaME. GANH: SN

further converted o,caonpound he formula | 0 The .ab ve nt| oned
reactions of t'ﬁEl %@J‘Fﬁg‘aapgtﬁe??'b{iﬁﬁr@q%omstq’f%{%? Ea\ﬂf'g Hy S?FPBPa
HNR( 3)1§(4) corl\éjtﬁeﬁ%ond to the known conversion of a carboxylic acid to a
car boxam de rfous net hods for carrying out these reactions have been

descri ber(30) eirimeR(31t)erat ure. They can be carried out parti cuI arly
advant ageousl y activation of the carboxylic acid, e,g. ng
di cycl Oh@gepggq:qj%;[y@ rﬁqfeareqm@; agg hygrogem or methyl; and their pharmaceutlcally

et hyl - ﬂEtsI%gEam nopr opyl ) car bodi i m de hydrochl oride (EDC), if
approprl at e w t dition of hydroxybenzotriazole (HOBt) or
di met hyi am nopyri di ne (DVAP). However, reactive acid derivatives can also
first nt hesi z knvvn thd reacti.on of
the cdBnuaM B 'ae'ﬁﬁx esbeshlY Petau? cpmﬂu%%.oﬁ&%qum@ﬁﬂf%t%é?dmw&h'paes
e.g. SOGkey) Oris ﬂg,zglo by reaction with carbonyl diim dazol e)
whi ch arethens eue reac ed with the ami nes of the formula
HNR( 3) R( 4), |fRéﬁj|@mipR(1a1t)e with addition of an auxiliary base.

independently of one another are CxyHox-R(14);
X is0,1,2or3;
20 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, CI, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
25 R(2) is hydrogen;
R(3) is CyHay-R(16);
y is 0, 1o0r2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 3, 4, 5 or 6
carbon atoms, phenyl or pyridyl,
30 where phenyl and pyridyl are unsubstituted or substituted by
1, 2 or 3 carbon atoms selected from the group consisting of



OR( 0) (31 ,Br,I] R(99 ~A5 HA8I~~6 A7 VI O1. MeLi and/or tert- BuLi
2. B(OwW)3, 3. HOI OR(30) ~~~HH~\15 A8 ~A~ ~A6 | | Schene 3 10 The
aromatic boronic acids of the formula Il needed in nethods A and B can be
synt hesi zed fromthe aromatics or aromatic halides of the fornmula VI by
ortholithiation or hal ogen-netal exchantgsc(a foll owed by reaction with
trinmethyl borates (or other boric acid i esters) and subsequent acidic
hydrolysis. A3 ~ A3 A2~ ~A4 LiOH '42 A3 A4 NHR(3)R(4) A2~ A4 R(3) A1/ 11

COOR ~----- Al / COCH Al r). l, Cl. H2S04 [Br, |, Cl Br) I,
~I] R(4 VIl X Schema 4 15 éh&éﬁ%&%" BPV'}‘HS»EoﬁrﬁﬁVQO'Q/PFOF%ﬁP n met hod
B can be synt hesi zed by proceduges(é:noyn frtomjthe literature or are readily
obt ai nabl e fromthe acids Q)"TV'?Q\ Y HIPNRYRSwn fromthe literature by
cust omar R(st efsitydeégerpn met hods. The aromatic ortho-hal oani des of the
formula Il enployed in nethod A are obtainable 20 according to schene 4
from t heREB) er wdependenttyoefmneaanother isfk .Gl Bikyt bayisg d, 2o3 cagarcaioms on3 X,

by coupling w am H R(4). .The linkage of the am de bond can be
carri e§ out iné@ﬂgmg@igyegé?%ﬁwna%@{m’for t he reaction of conpounds of
the fornr(30)ahd R(31Y. S5 In all procedures, it may be appropriate to
tenporarily protect functional groups in the nolecule in certain reaction
steps. Such pr@tecttdrogerr oup t echni ques are famliar to the person skilled
in the arj, i i oup for possible functional groups
and the pa?ncc)lct;ﬁggg@%ﬁ%&rﬁe?@icafﬁxﬁcgéﬁ%’tby%ﬁal%d removal are described in the
literature and can be adapted to the individual case, if appropriate,
vvithoqt difficulties. 10 The conpounds of the formula | according to the

i nvent!on and their physiologically tolerable salts can be used in aninals,
preferab i W i i i m armaceuti cal s per
se, in mﬁ-ﬁ?l?rae vt\intlﬁ%ocﬁgmi?] ﬁg?@‘r/&wnﬁwgﬁ It(grm 0 u%ﬁgorvﬂgceuti cal

pr epar at Theg aciTowe the #sdfi potassiuin ohamel camd | st &s ultra-tapédly antvatindgsdeldyeld t he

f | | d thej i ol i | t ol ] lts for.
o o ctratBr. aniibh 4R Saraed pbfrsslum FufEAbidng Tusma S o semegi b res
ment i onegreafhréfard baH@ﬁlafrI?rSLﬁtbglleOééizﬁWélia‘h'ﬁaﬂfwy@ﬂb%ﬂ?é‘bénﬂpb@héé,% and of

medi canent's havi ng K+ channel - bl ocki ng action: e present invention

f ur t hdbrpadicular ferdbetteeaimenhand propuliaxs ep Atdaliasmytimiashe.cadatdet i ve
consti t ugs: i i caci ous dose of at |east one conmpound of 20 the
formul a ﬁ&Qkﬁﬁgyhéfnéﬂﬁ%@@ﬁ%¥'gically tolerable salt thereof in addition to
customary) pharmaceutically innocuous vehicles and excipients. The

phar maceut i cal Ear eparations normally contain 0,1 to 90 per cent by weight
of the cOHfliRakation (A ansrafipkflyttess are the mest freayentnesgisteat cardiag er abi e

lts. T ; i i : i
cor  ce. ANRATEE GEdIHocinERAREL WiiinERASHy A€ BRA FRalBndy [EARTL rhapun
physi @Oogequelby, sunheasabérebsalIstrokar AF laffectshaboutdgmillier Americana@naualipared

lid liguid ph jcal i cl / i pi.ent d, if, 6 desired,
o conti 08 dn TudrengY 800t snscal ntiok e hater T e S BT nE Presans ' " ©
sui t abl ecagtBhitirg BhAairRRhRTicHOBQasM anhilCiedties thé pibdiarrenesd rae 6f AF, but
pharmaceutical 1n human medi ci ne or veteri nare/ nmedi ci ne. 30 Pharnmaceutical s

whi ch coateadnly of ngsitieied use berauserahlineir poteptiak proaghythminsideetéents.obhergd/ or

their physiolaqgically.tolerable I n 1 il r . I 24

par ent er gﬁthﬁ,rqureg? 9r tﬂ%@ﬁ%‘bﬁqﬁ%lr i\% é%’%’ggrﬁ%grhﬂ%égqerl ’ﬁ%d'géﬂ%ebﬁ f(%d ly, the
pr ef erxmegeating Birkl Barhy®imiBS(SINERSE AREHesr0 ! 180, 1985y 1094l 10968 Newer t he
particular clinical picture of the condition to be treated. 5 The person
ski |l | ed Havelapmgnts indhe ananagament afiadria fibrilaign"hi s/ her expert know edge

wi th excipients which are suitable for the desired pharnmaceuti cal
formulation. In addition to solvents) gel forners, suppository bases,

tabl et ekdigeisEnsskowh fHdtefostGupraventriqutarairpanmiay are subject tpdeenbiye to
use, for exanple, antioxidants, di sger ant s, eg}ll si.fiers, agﬁéfoam;, flavor
cor ri genEXcitalpryuaveas Sueh regpiriggiacciewaen e fRdiagHssue RRhaSIiWg a depot

ef feclzg RYRd vty BRH2EEHRE Ymé& B, 38RSshort refractory periods. Increasing the
myocardial refractory period by prolonging the action potential is a recognized
mechanism of ending arrhythmias or preventing their formation (T.J. Colatsky et al,



The conpounds of the formula | can al so be conbi ned with other

phar maceuti cal active conpounds to achi eve an advant ageous therapeutic
action. Thus in the treatnent of cardi ovascul ar conditi ons advant ageous
conmbi nations with 15 cardiovascul ar-active substances are possi bl e.
Sui t abl e conmbi nati on partners of this type which are advantageous for
cardi ovascul ar conditions are, for exa e, other antiarrhythmcs, i.e.
class I, class Il or class Ill antiarrhythm cs, such as IKs or |Kr channel
bl ockers dofetilide, or furthernore bl ood pressure-I|owering

cubst andaeic:ew Res A% 1999, B0 0r140; fRetassispprhansials aptangete st opri |

ram pril) . I j =1\ i , T ; d al so

al pha- 5%3E§ﬂﬁ§?%§§@3§é%%8ﬂ9¢Eﬁ?g?ﬁﬁﬁfﬁgﬁi%E@@ﬁgéF%@%!%g%géﬁ%% ounds and
conpounddeteemined mdthenextgnicofaepolarizing Kincureérste Wikt fioweout fofitrgecelhfroli t or s,
cal ci um channel antagoni sts, phosphodi esterase inhibitors and ot her

subst ancearidus\K hghposelsi Rarticotarlydpgh irpoitange swaderibed diege tathes'dglayedsi des,
or diuretics. , 25 For_a farmfaqr . .gral admnistration, th ctive conpounds
ar e i peection e ik frsEor L otatne oMARSRIS, 1Ko dks 239 VRkr ol es.
stabilizers or inert diluents, and brought by neans of the customary

met hods into the suitable adm nistration forns, such as tablets, coated

t abl et s, Maaf kn@ieh aldss mmwmﬂhnﬁwgag.sm@kmm(&ma10énd>a!got§|@l)uﬁéiﬁ[ysGr | nert
30 carriers which can be used are, for exanple, gum arabic, magnesia,

b
magnesi udfQsivelydleck tb@traaiﬁlmwwgsrp&ﬁ%ﬁsiwracqf@gg,el lfi-uwldis cap b arch, in
ti I : i Al ; i ith
ey oJemBREaRTn il Bollebng R marl RACR 3NrAAB At REHOLRE U nas | 0!
for ex@npéen shewrtldt these campoahds hbse asunbreased pndarohythmic tisloat loadod i ver

oi . Possible solvents for agqueous or alcoholjc solutions are, fof exanple,
wat er,  CRPERRINGGH etk AT EUITIG TGN ot SenioBalet S dofsades derrRainisRcpaen s,
al so_Torofddiged M Reideht AL J. alfiol. 4122.1959) 48 3M0BE rCORENES AN iady/ cO! S
and 5 polypropylene glycols. 'For subcutaneous or intravenous

adni ni st Hlaant@mhythimeicadrugveerapyolmaddition tel&is high, n someltassaliatahrisicat a
customary therefqr, such gs solubilizers, emylsifiers,or further

exci pi enlP¥ rale. (eeeaRe I A<ty hasrpeat o <P, thedKr blifskers.indenthe
conpoypd " a. & physi ' al ts can
a1 50 8 SorRiont oo fieRied f wARR hBcliol ™ Beoodalyfieeded ChesaRetnd ' 7

t he proddeperadenek”). nj ection or infusion preparations. Possible solvents
are, for exanple, water, physiological saline solution or alcohols, e.g.

et hanol , propanol, glycerol, in addition also sugar solutions such as

gl ucose JlaeTpNaly S i ) | ous

sol vent swl l mentél g#nteh?gbgﬁ t abpééﬁpe%éﬁrﬁ%%ﬁ?lgge\’?@rr %ﬁgﬁ? otﬂéc‘éégrg of tie

admi ni st slanactivating iconfponent {IKgk tbeio astivity kas bijherto beer oncenfaimside since
sol uti ons) suspensions or enul sions of the active conpounds of the fornula
| or 2Rene clinigal ivesjigedipng usiodKahansgl blockersaredngMar maceuti cal | y
accept abl e solvent, such as, in particular, ethanol or water, or a mxture
of such solvents. If required, the fornulation can al so additionally
contain @ ' i oY ; ifiers
and ot aby ' o2 CAERE Al e PR o o R A PR e

cont ai nsde¢laged cedtifier dypEuittairapidlycactivating sielayedoectifigr),oxhinhicotrespords o 10,
in particular of approximately 0.3 to 3, per 25 cent by wejght. The dose of
t he act i teethedfiylbgbannel plays& partigulprly darge ralgninihe repalarizations periag in the

physi @lz0gi | ..t ol ; Sy her . A pdi vi and
2’ o 25t RS BEiHe e PP R REAR S Careif 1 Bl ahetfsdh 70,
an opti WcTowm it d t :
pifigis S[‘?rg{\?lgén ﬁrgﬂ%;tlgﬁ oﬂ?ﬁ-s%ﬂolg( hg%‘éﬂi&ﬂarﬁf effSitiva nePBdfBEpidIGHHISG B Srial
action potential and thus for the ending or prevention of atrial arrhythmias.
Mathematical models of the human action potential suggest that the positive effect of

a blockade of the IK(;;, especially under the pathological conditions of chronic atrial

30 fibrillation, should be particularly pronounced (M. Courtemanche, R. J. Ramirez, S.
Nattel, Cardiovascular Research 1999, 42, 477 - 489: “lonic targets for drug therapy



and duration of action of the conpounds in each case enployed for therapy
or prophylaxis, but also on the nature and severity of the disease to be
treated, and on 26 the sex, age, weight and individual responsiveness of
the human or animal to be treated and on whether therapy is carried out
acutely or prophylactically. Custcmarily, the daily dose of a conpound of
the formula | when adnministered to a paflPent wei ghing approxi mately 75 kg
is 0.001 ng/kg of body weight to 100 ng/kg of body 5 weight, preferably
0.01 ng/ kg of body weight to 20 of body weight. The dose can be
adni ni st an@ioatrlal f@bfdlatlonﬂmducmlentnncalgmnmdeimgelrtsrg te frarma mhatheotatidak es,
e.g. 2,3éﬁ§ énlnd|V|duaI doses. In particular when treating acute cases of
cardi ac % t’‘hm as, for exanple in an intensive care unit) parentera
adm nistration by injection or infusion, e.g. by neans of an intravenous
continuous infusion, can also 10 be advantageous Experlnental section List
of abbr eVn &onkAst t@dksaedﬂlés,twlblgbﬁmge@m@ﬂw hmmnanc\@(rmm@,l toeilkydingerd DoC
| car bodi i, m de

ﬁl KI-yé! g‘*gt S HBH‘P'E%M[SHE ipt ejwmma&@ ?!e Vertricle For this reason,

N- et hyl - rq&%la

equi VZJ ent ’fa%%gé%ﬁwﬁé@m I—I-%Fblglnr)zﬂ(?yr Fgggf‘%gg%ﬁg e Pél\?g ' E&Iﬁgopﬁt hi um
(i n hexangk @@-'pr&bﬁh&khmﬁé‘bétmr( dnm tevé Al B&&maeutfﬂﬂm%@&whe (BRNHRb%t
reverse-phase hig r%)er ormance chronat ogr ap 30 THF tetrahydrofuran™TFFH

t et r anet @ @llr@o?% Ji18Pa i PRk afl DO pvmlsﬁtlpﬂ+lnd#¢&§b@ut%ard0| d

27 Synth f. n0 T S were

synt hesi g’“ﬁ%@ 'n%%@ég@wﬁqg%r é ﬁﬁé??émﬁ g%? Zg’rﬁég 'ﬂgq(ﬂe aid

of a plorBlvidencefocPNo@drigonénts of Delayed Rectifier K*-Current in Human Ventricular

2- (tent - But oxycar bonyl am nonet hyl ) phenyl boroni ¢ acid (Conpound 1 ) HO CH
yocy¥ J7 Amos et al, J."Physiol. 491, 1996, 31 - 50: “differences between

outward currents of human atrial and subepicardial ventricular myocytes”).

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

15 have hitherto not been available, however, on the market. For numerous
pharmaceutical active compounds (e.g. tedisamil, bupivacaine or sertindole), a
blocking action on the Kv1.5 channel has indeed been described, but the Kv1.5
blockade here is in each case only a side effect in addition to other main actions of
the substances.

20
WO 98 04 521 and WO 9937607 claim aminoindans and aminotetrahydro-
naphthalenes as potassium channe! blockers which block the Kv1.5 channel.
Likewise, structurally related aminochromans are claimed as Kv1.5 blockers in
WO 0012077. The application WO 9992891 claims thiazolidinones which likewise

25 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 blockade of the lkyr. The same compounds were originally also

described, however, as immunosuppressants (WO 96 25 936). The compounds
described in these mentioned applications are structurally completely different to the

30 compounds according to the invention of this application. For all compounds claimed
in the abovementioned applications, no clinical data are known to use.



~B~ ON_ _OI H N Boc-2-bronpobenzyl ami ne (5.72 g, 20 mmol ) was dissolved in
THF under argon, the solution was cooled to - 78C, treated with 13.75 nl of
NMeLi (1.6 Min hexane, 10 22 mmol) and, after 1 h, with 28 ml (1.5 Min
pentane, 42 mml) of tert-BuLi and, after a further hour, trinethyl borate
(9.0 M, 80 mmol) was added at -78C. After warnmng to roomtenperature, the
mxture was treated with dilute hydrochflGric acid to pH6, extracted with

di chl oronet hane, and the organi c phase was washed with saturated NaCl
solution and dried. 5.1 g (100% of a pale yellow solid foamwere 15

obt ai ned It has powBUrRisingly beeadownd matﬁhg loytbier ortho-spbstitutegbaitrogen- 57) , 252

M +1 d
 CompongeBiarph bfc RbBHAIPIDLATSSRBYIANSALH 8Pl b
N- Boc- (RKVH@Bﬁéﬂn}éla'ﬂhél,ecmtlﬁardfcﬁéfﬂe\dﬁédésEﬁvéﬁarmErrﬁWWbé)%%vfﬁ B and the
solution was cooled to -78C and treated dropwi se with 14 (1.5 Msolution

in pent apérticarhhadyaniageeis safatywnofltemlmﬁartrpm;armhﬁtmpmwerﬁwmbte foroC
25 1N té“gh%ﬁ’éEﬁﬁer‘ﬂfof%ulﬂra\;éﬁ‘?ﬂﬂ'cu‘}f?mwﬁﬂ‘ﬁa )atﬂ%l If;tfr'illrarﬁhn%!g 3?rﬁ'{l?lhﬁeﬁ

added an m Xt Uur € was war ne oom er a

cool ed t The@onasduhds exh be 2thployadfor the té‘rrrikﬂéhdfﬁbf eXistthgpatriaPitsrilRIFBA ®rWas
extracted wi th dichl oronet hane, and the conbi ned organi c phases were washed

with sat fiHHeesfoRtg racovary %frﬁhe(ﬁ'mé’drhé(mj“d@?f&&’(?@t . Mprepver(thgoy of a pale

ellow s t i
o) 1 Sbbtaheaianie AELABSHAIND peRRat A oo ¢
57)) 266( l(nmnt&n;nc@ef(hermrm&;ﬂ*qﬂynapmmylaxm)norret hyl ) pyri di ne- 4-boronic acid
(Corrp)gtpd 3) HO-B~-OH O Nl _OH 10 N5.5 g (26.4 nmol) of

N- Boc am nonet hyl pyri di ne were dissolved in THF, cooled to -78C, treated

with 37 mhecﬁorﬁﬁédno%%éco('éné tb"thé‘|rﬁ/%H§|6ﬁ‘Wer55ntﬁeHH‘B||n)<né\Wﬁ the deep green

mxture was slomy warnmed to -20C. After addition of trimethyl borate (12
m, 15 105.6 nmol ), the mxture was vvarmad to roomtenperature and stirred

vas concatofsedediend oBleRs rabicglsraae SkaoBlkbiaBidrfefrd. This dRo™ 1 On
chl or of orphiieors mwleﬁalrédubalsﬂi%@f&ﬁml@e DRes, BRFor CAoaNd, Hoy and

concentrated. 4.3 6599 of an orange solid were I n&d i ch™was
enpl oytsl GMH@\QuAlHyUradmmls andla‘lk)da’ne radicdVS caf Ao baspraightchainest wviahbhed if
glycerol): mz = 20 309 (M + 57261&11 nthesis of aromatic halides of the
f or mul ae they ambatltutﬁmeraae cop ecémmtbeemdi@ls,cﬂ.gt incarsglikoxe eAdicalforime

Che’tor miBo &R ARITHURaY Exafiie of Bt yafiRils A2 MElEiettu BB eh ori e ©
and t hen jggprepyt nztmﬂ isbbet rge@a)utﬁafdrt-butyprrosu 1, liso anespEreg, AW ce
with toluene, taken i m of dichl oromet hane and treated with 3

n
nmol  of méWaﬁl%é‘nMW@}lhﬂdjeRinOSWE nemyl, deeyl indeeyl dereryl, tlecyi xture i s
stirr @,, L%QWE t n
conceﬁgbr a%tﬁ%dﬂc% etn(ga ! Y\ﬁriTm ggwltﬁeﬁge%é &gyn&%)g' 'i‘?rlqédae;% lib%aslylnér € whi ch
can be emjNaterstdadichlsoddriviedrftdrarthese rddicals, . methyienks s, 1 idthyeser di ng to the
gener al V‘Y)ﬁ léelthny?erPer OC‘? %%peylene 1,2-propylene, 2,2-propylene, 1,3-propylene, 1,1-

butylene, 1,4-butylene, 1,5-pentylene, 2,2-dimethyl-1,3-propylene, 1,6-hexylene, etc.

are examples of alkylene radicals.

25
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-methylcyclohexyl, 4-methylcyclohexyl, menthyl,

30 cycloheptyl, cyclooctyl etc.

N-containing heteroaromatics having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms are in



Conpound Structure Mass (ES+): mz =41 ~ (C+) : 270 (M1 ) /| NBr O5 ~
N325 (M1 ) NI O/ 6 ~N271L (Mt1 ) / NBr O7 N~ 271 (Mt1 ) I / NBr O
8N\ / F327 (M1 ) I / NV I I Br OF 9 ~ 227 (M1 ) HN/ NC O 30 10
\' / F283 (Mt1 ) N/ N\ | C OF 11 ~ 272 (M+1 ), 228 (M43) Il NHN/ N
Br O12 N/ F 328 (M1 ), 284 (M43) N Br OF The esters VI were

synt hesi zed according to procedures kndWn fromthe literature, in sone
cases fromthe acids X by esterification according to processes custonary
in the |aboratory. 5 Ester halides VII Conpound Structure Mass (ES+): mz =
13 net hwamcwabﬁnti’e@z@awrr@bm‘erzmﬁl |oy &lmldaz@lwl,é 134, 4- or BepyuazolWirl ) N/

%/FI E(rjl a&rlg%éiél éh@'li%'l CO% %hé _y&t §§§’oﬁ ??5 &%}Pﬁlﬁh% ?’oBﬁﬁT ae |V
(Scheme dxazobnd-V4! br 5%&)@2@%)1 2, 3—oxad|azol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,

1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,

5 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi, 2-,

3- or 4-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-quinoiyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-

quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-,

10 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.

Particularly preferred N- containing heterocycles are pyrrolyl, imidazolyl, quinolyl,
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl.

15
Pyridyl is either 2-, 3- or 4-pyridyl. Thienyl is either 2- or 3-thienyl. Furyl is either 2- or
3-furyl.

Monosubstituted phenyl radicals can be substituted in the 2-, the 3- or the 4-position,

20 disubstituted in the 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-position, or trisubstituted in the
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-position. Correspondingly, the same
analogously aiso applies to the N-containing heteroaromatics, the thiophene or the
furyl radical.

25 In the case of di- or trisubstitution of a radical, the substituents can be identical or
different.

If R(3) and R(4) together are a chain of 4 or 5 methylene groups are, of which one
methylene group can be replaced by -O-, -S-, -NH- etc., then these radicals together

30 with the nitrogen atom form a 5- or 6-membered nitrogen heterocycle, such as
pyrrolidine, piperidine, morpholine, thiomorpholine etc.



31 General working procedure: 0.05 eq. of

t et raki stri phenyl phosphi nepal | adium and 1 eq. of the correspondi ng brom de
111 or VII were added to 1, 2-di net hoxyethane (10 m/ mmol of bromde IIl or
VI1) aerated with argon. After 10 min, 1.5 eq. of the corresponding boronic
acid was 5 added and finally 2 eq. of a 2 nolar sodium carbonate sol ution.
The nmixture was heated to reflux under ¥ gon for 18 h, cooled and dil uted
with nmethyl ene chloride. The m xture was washed with water and saturated

sodi um chl ori de solution, dried over sodium sul fate, concentrated and
puri fi edif§je eampeungs ok e formyla heontpin pneopmore asigic @hbasjagr@ummmds

were iso Ssic HeteroRlaRE el ont 5&8 éfuc?eé’fh rés VI Methyl
3-[2-(te i Xycarbonyt am hore phenyl' Tpyrazi Fec T ate

( Oorfpounﬁhyéidlogiﬁahy br @@ccﬂbglaal‘b/ NleraBIeléalﬂsQVn phrtichlat tRe dhﬁl&hé@mebh@ne wer e
aerated wi.th argon, mol) of Pd(PPh3)4 and 2.24 g (10.3

mol ) of UtizeRkla s@ts@ﬁ&vﬁﬁhafpmnéapﬁ&@yfoaw%w 'CQQQ%B/ agiflicagroyps. 8.6, 3.9

g (15. SoREB I y oronic acid
Ond'1; SopfEBindte COOkPLRo B, E BE' R8N 1ok BBRifRy. e aicaR nfarMaRE" O C

m xt ure pesetabht satliom curqjdtaxSIﬂmrsalE br as@é(ahaegmmm rdetalisellis,vé.gy hcalcium or

di chl or onet hange aft r cool i n% and vva hed with ﬁg The organi c Phase was

dried, cBWREBAREMVAR éﬁ S g5AT °@H”By°'a Prr D §F SMTON[ES JFRNICs61 Ny
19 f 88 (M
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2 4 Hz) i.g.. frétonatatile, groidpsror cobtain ong anmabne kasic hemoag)écﬁb rings tan dis®beiz) ,
3.79 H,

3 (o- (ckesbin Bieeab st tyft aveicieipll Inlerapls agid atdiiorysatts wih rosganic or

( Conpoungygtbic acidd) f@réxéﬁ?le“a@h?ﬁr&cﬂldmd@slﬁﬂoéﬁh&és kyfatliset hoxyet hane were
aerated with argon Pd( PPh3)4 and 3.45 g (15

mol ) et Mgthaasufadatesi acetéte_& dﬁsﬂt@féﬁyh‘@ﬂ@t%r umgdates, malates, dlocenaiess. 53 g

Final 1y 0 fithe SoEkhug B RAAREEY SERUUBREBLEK <oPAR SRG R RS GplPE e
heat ed t @ thefrhoechier inl&ddition ¢etheasaibformdi desicribled the invertionraiseifvhudesaf t er
cool i n%I 10 and washed with water. The or g ang c phase was dgl(ggd oncentrat ed

and pdfi ntepabsaltsreataings: Sals 3R b phiaingskiromihg cgmussing aReRE oi |
wer e obt Q{:&grg ng¥B dsBiha %cﬁssﬁ‘h cfr%x*é Ig by Cg Tgtmn with an acid or base

2-[3-(ter ycarbony am nonet pyri enzoate (Conpound 17) O
[ ~ O 0l in Nsblvedt dsdisp&Xdant or alternatlvely from other salts by anion exchange.

if appropriately substituted, the compounds of the formula | can be present in

20 stereoisomeric forms. If the compounds of the formula | contain one or more centers
of 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 stereocisomeric forms,
e.g. enantiomers and/or diastereomers, in any desired ratios. The invention thus

25 includes enantiomers, e.g. in enantiomeric pure form, both as levo- and
dextrorotatary antipodes, and in the 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

30 present invention also includes all tautomeric forms of the compounds of the formula
l.



20 M of 1, 2-di met hoxyet hane were aerated with argon, and 230 ng (0.2 mmol)
of Pd(PPh3)4 and 0.86 g (4 mmol) of nethyl 2-bronobenzoate were added.
After 10 min, 1.51 g (6 mmol) of

3-(tert-butoxycarbonyl am nonet hyl ) pyri di ne-4-boronic acid 20 and finally 4
m of a 2M sodi um carbonate sol ution were added. The m xture was heated to
reflux under argon for 13 h, diluted w I8 dichl oromethane after cooling and
washed with water. The organic phase was dri ed concentrated and purified

by 33 chromat ography on silica gel. 1.15 /&eof a VI scous pal e yel | ow
oi | were 1% epmeaundaso{ thefprmulerl Garm%p emareq mcesges; 8. 65

1 H, 7. 43
(2 11 m o et fahisfiengomphsSeliblnd p%?s%é Fvefﬂ'ﬁn §°mZe &p?%rw%?g &g o1
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s, isaryls of the formula
(accor di rd erfég!ﬁ’@!f aR@ Fﬁ R l:fﬂ) @59 iRepachsanedafinedpsipdisatetg
to th di cated ab Exanpl eSt t Ma
() m 3 PR 0N Eifda P BRmRuiB, ' 0, 7 N\ 701 204 (M 69) O N\ o

N432 (Ml )I / NO~ O~ ~N\ O—BN\397 (M+1)OI /| N~QO _ON\VHAN\ /
f‘éfﬁ, { I\/sz% 3 c(:mHo}.mg ofgzp tqula) | %{/ ew?’rﬁpISe IS obtel_zlln?é%7as in S’Lcr?eme 1 (mel\iwod

A) or Scheme 2 (method B).

OR(30) 31P A2/A%A4 TM) Pd(PPh,),, DME,
RQ) Jk \A5 + I Na,CO,

A8 6 o)
‘\f [C,Br, 1]

Al = N —
SR(3)

i l

1. R(1)}X, 2. R@)-Y

10 Scheme 1

Bisaryls of the formula IV in which at least one of the ring agoms A1 to Ag is nitrogen
can be prepared by palladium-catalyzed Suzuki coupling (which can be carried out,
15 for example, in the presence of Pd[(PPhs)]s as a catalyst, sodium carbonate as a



\ OF O7 ~N399 (M+t1 ), 299 (M99) HN/ NOO~O-N\ OH8 I ~ NH/ F 455
(M1 ) N/ NV I O\ OFOHO9\ 398 (Mt1 ) I / NOO H ~O N Hydrol ysis of
the biaryls VIIl to the acids of the formula I X (Schenme 2) General worKking
procedure 5 1 eq. of the ester VI Il was dissolved in nethanoll THF (3/1, 5
m /mmol) and treated with 2 eq. of a 1 nolar |ithium hydroxide solution and
stirred at roomtenperature overnight. 2the solution was then diluted with
wat er and adjusted to pH3 using 35 KHS04 solution. It was extracted a
nunber of tinmes with dichloronethane) and the organi c phase was dried and
concent r bagaiand\ 1;d:diseethokyethang lasa sﬁventppépamdmaac@aﬁﬁagf the foningila |1l

rocedure;, ConpoundStruct.urehMas + Z, 3487:N330 M1 274 . 55) N /
oHO O N1Bith ZPgg '&PPW’,"C?‘P@@ 9&“&5?7*%&@@3&@%%%4%@@@ ’)(Ml
)~ Q0I " Sichadlert-Butyl BEBeRzS cdmpo@idsiesthkYoltulany d8n ®ewbtaingd! Whidhecarci ds
| X (Schenme 2) General working procedure for the amde coupling 1

eq. of

aci d | X thendiese@nvesied intacempevri:ehifedomolan higaction mithtreageets R\th)% 2 eq.
10 of frj | e ﬁ_pg . . B% : e
corr es%oél@ﬁa/% hg?i'ﬁ'eTRﬁ( %?f)q%m;&énd cs’?ﬁl?)ro rggggg{ mreoo {a Ieé?rggﬂr”é} é?'ﬁ%'ﬁ"ﬁ#’ﬂht .
The r eacthedformolauR({10+X vasesparited thetkhowai esnvansion of iahiarding)intsk HPLC. Basi c
conpounds were i|solated as trifluoroacetates. 36

carboxamide, sulfonamide, carbamate, urea or thiourea derivative. The radical X

here is a suitable nucleofugic leaving group, such as F, Cl, Br, imidazole, O-

succinimide etc.

10
For the preparation of the compounds of the formula | in which R(1) is C(O)OR(9),
i.e. 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.

15 For the preparation of compounds of the formuia I in which R(1)is SO2,R(10), i.e.
sulfonamides, as a rule compounds of the formula R(1)-X are used in which X is

chlorine, i.e. sulfonyl chlorides.

For the preparation of compounds of the formula | in which R(1) is COR(11), i.e.

20 carboxamides, compounds of the formula R(1)-X, for example, are used in which X is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chlorides, carboxylic acid
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.

25
For the preparation of compounds of the formula | in which R(1) is CONR(12)R(13) or
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.



The foll ow ng exanpl es were synthesi zed according to this procedure:
Exanpl e Structure Mass (ES+) mz = 10 ~N 482 (M1 ) Il HON/ NN\l OH
1T ~N 442 (M1 ) HON/ N_O N~ OONHHI 12 ~N 435 (M1 ), 379
(M55), Il HON/ N~ 335 (M99 o~/ OH~ Ow 13 ~ N433 (M1 ) | / N
N~ O~O-N\ ~1 / H14 ~/ 419 (M1 ) ~N1 1 / NONONMNH\ O1I/ 15 ~ N 382
(M1 ) I/ \ OO _NH 37 16~ N off3862IMr1 )/ N~OO H | ~17~ N OH386 (M+1
YN~O ~ OO N ~ H Renpval of the Boc protective group to give the amines V
(Schenes 1 and 2) General working procedure 5 1 eq.of the N-Boc conpound is

di ssol vecethW dichl or héMe/trifl uomgacetic acid (3l 1) and
Whure for 3 /mT mxturelstgg 1:’g3134'1nbé(\%’tm)ated on a

stirred at roomR

rotary ev%éﬁ%) r resi due §'s cggvap rated wt s3uene. The am nes
V are used r f i ons Gn ther puri '
conpounds were ¢ araggls\rl by mass [specgronetry. 10

[CI,Br,I]
R'= Me, ethyl etc.

’ Vil

LiOH

e.g. EDC, Et N, e.g. TFA 1. R(1)-X,
. \V4 —_—

HNR(3)R(4) 2. R(2)-Y

Scheme 2

Bisaryls of the formula VIl in which at least one of the ring atoms A is nitrogen can
be prepared by palladium-catalyzed Suzuki coupling of an aromatic bromide or iodide

5 of the formula VII with an aromatic boronic acid of the formula il. Hydrolysis of the
ester using 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 labile group R(9) yields compounds of the formula V,
which can be further converted into compounds of the formula |.

10 The abovementioned reactions of the compounds of the formula 1X with amines of
the formula HNR(3)R(4) correspond to the known conversion of a carboxylic acid to a
carboxamide. Numerous methods for carrying out these reactions have been
described in the literature. They can be carried out particularly advantageously by
activation of the carboxylic acid, e.g. using dicyclohexylcarbodiimide (DCC) or N-



Reactions of the amnes V with various reagents to give the target
conpounds | Ceneral working procedure for the reaction to give carbamates
of the formula | 1 eq. of the amne is dissolved in dichloromethane (about
10 M/ mol) and treated 15 with 1.2 eq. (2.2 eq. when using the
trifluoroacetate) of triethylamne and 1.2 eq. of the succinimdyl
carbonate (or alternatively of the corrd&ponding chl oroformate) and stirred
overnight. The mixture is diluted with dichloronethane and washed with
NaHCO3 sol ution. The organi c phase is dried, concentrated and, if

necessar §thypbi-(3-diraethylarsinpprapyleartogdiimide hydrochlasige| (EDC), if appropriate
glz [ 2- (?wﬂﬁt }%ﬁ{@?\ r%#% Q@%ﬁﬁ%&})f& HSeY! r e SRR Re (DRFAPN N O ~ O

3- (2 am H@mtvbvlreaemw ¢l dedivatves bl@wirstcb@g*]mthééizé@lblwdnl@wwn)emd@e wer e
di ssolved in 3 of dry dichl oronet hane e solution was treated

\t/)mth I17 - @Q'dlth%ﬁﬁ% bbfeqqtlp@tqwm@ﬁamxamamﬁwé tmee)formuhad%pr usmﬁ
vas i BT EERE RoBHeIeS, Bl sclotbl kgl ERes ol &t ' ' Rarcos ¢
sol uti onegipdy, gﬂaﬁnﬁﬂm %meﬁ%?e%/ﬁﬁ%s%@;g%@gygﬁtg@&wwtﬁe amthb§ of the

purlflcatlon RP-HPLC, 60 Ss substance were obtai ned
|n t he fformuld HNR;(31)R(4f)J ilappeapsiate with Egiditon &San) auxifiarybasd2 (M + 1 ).

H-NI\/R(CDCIB) = g f dd, J =48 1.5 H), 7.96 gjrs) 7.60
(1 H d o r]726(9H)m))702(1 m Hy “br s),
498(2H%}2 Hdd,J—140 6.6), 3.98 (1 P, Nd 14.0, 3.7

Hz), 3.27 (ZM , 1.40 (1 H m R@) 6 S 6.6 Hz).

15 Further exanp 'ch ﬁ,QVI ar e a(i rg gl ng po t hg wor lji ng ocedure:
Exanpl e Structure MaSS SVYCONAE L ) 1 N Mg \ ol /

H/ [/ A7

Vi 2. B(OMe),, 3. HCI I
Scheme 3

10 The aromatic boronic acids of the formula Il needed in methods A and B can be
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.

/A3: /A3\ A3
e LoH AF M NHR@R@ A2 A O
Al . f

j/kCOOR' — ARFA ——— Al KN

on COOH N

Br, I, CI '

[ Y Hso,  BrhcCl [Br, I, C]
Vil X

|u
Schema 4

15
The halides of the formula VIl employed in method B can be synthesized by
procedures known from the literature or are readily obtainable from the acids of the
formula X known from the literature by customary esterification methods. The
aromatic ortho-haloamides of the formula lll employed in method A are obtainable
20 according to scheme 4 from the esters of the formula VI, after hydrolysis to the acids



20 ~NoO 489 (M1 ) H- ~ O/ N" 'NH2 ~O\ O N\ I / " | 3921 ~ N 482
(M1 ) HO/ N\ Ol / I / OHI / 22 ~N/ 465 (M1 ) I / N\ NO\ O-N\
OHI / 1 / 23 ~N430 (M1 ) / NOO-N\ Ol / HI1 / 24 ~ 1 N OH 430 (M1
) O/ N~O0O 'NH/ ~/ 25 ~No ff 430 (M-1) HO/ N-~00- "N/ H,
/ 2g N\ 432 (M1 ) | H/ N°' ~0 O "N\ I/ HU27 N\ / F 502 (M1) |/
N\l O~\ OF\ ONI / HI 402g\2832 (M1 ) | HN/ NO'' ~ 0O\ O
N\ I/ HI /29 - \ /] F488 (M1 ) N f N\ O~OF\ 0. N\ HI / I/

30 ~N 482 (Ml ) 11
X, by coupling W|th amines NHR(3)R(4). The linkage of the amide bond can be

carried out in the ways described above for the reaction of compounds of the formula
IXto IV.

5 In all procedures, it may be appropriate to temporarily protect functional groups in the
molecule in certain reaction steps. Such protective group techniques are familiar to
the person skilled in the art. The choice of a protective group for possible functional
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 difficuities.

10
The compounds of the formula | according to the invention and their physiologicalily
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
15 the formula | and their physiologically tolerable salts for use as pharmaceuticals, their

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

20 the formula | and/or of a physiologically tolerable salt thereof in addition to
customary, 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

25 formula | and/or their physiologically tolerable salts are brought, together with one or
more solid or liquid 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.

30
Pharmaceuticals which contain compounds of the formula | according to the
invention and/or their physiologically tolerable salts can be administered orally,



N/ NNolI/ I\ ~pHI \ 31 ~NHo49 (M1 ) O N/ NM/\NH~ 10\ 0- N\
/| 32 ~N 483 (Mt1 ) Il HN/ N\ Ol / i I \ ONI \ OH/ / 33\ 430 (M1l
y HO/ N~I1O0O\ O _N\ I/ HN34\ 481 (M1 ) HN/ \ 0Ol \ ONI \ NHN
41 58 ~ N 481 (M1 ) HO/ N\ ol , \ ~OHI1 \ N/ / General procedure for
the reaction to give amdes of the fornula |l A) 1 eq. of the amine Vis

di ssol ved in dichl oronet hane (about 10 34/mm|), treated with 1.2 eq. (2.2
eq. when using the trifluoroacetate) of diisopropylethylamne and 5 1.2 eq.
of the acid chl ?Iride and stirred overnight. The mixture is diluted with

di chl or oRAETHA@ 1Y@ onidTRvEnauslY. 1eetaitys b¥ inhalatinn omepicallyaterefaiead i s
dri ed, : dd ; g b N .1, . of
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with 1.2pituredbfihe gonditien todierteedted. tri fl uor oacetate) of

di i sopropyl ethylam ne, treated 10 with 1.2 eq. of the acid and 1.2 eq. of
TFFH and stirred overnight. The m xture is diluted with dichloronethane and

h d . ) . - . . . ) . d,
Ao hes LiThe PR SiREY i Uhlrt RYBRRIAI0H RS of Riser Skpef OIS GH Gt "
3-f 2- ( R) ek¢ipicRitewhidhuanersuitablenfoy i Hgsited phairaseitidaierutzaiohokyadditieei d

| | t hyl ) ON/ H\~ N/ N [, 100 | 0.3 | of
S b Ry B RON BB ETmETe spRaS Y MasBRyIPbISt XPRTeRS 208 IR ARIVRet hy! an de
ver e di sgghmRint tafridrs, Ris fossibiens mehfidxahiptét ffliowiddhts, dispersants,

emulsifiers, antifoams, flavor corrigents, preservatives, solubilizers, agents for
10 achieving a depot effect, buffer substances or colorants.

The compounds of the formula | can also be combined with other pharmaceutical
active compounds to achieve an advantageous therapeutic action. Thus in the
treatment of cardiovascular conditions advantageous combinations with

15 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 |l or class Il antiarrhythmics, such as IKg or IK,

channel blockers, e.g. dofetilide, or furthermore blood pressure-lowering substances
such as ACE inhibitors (for example enalapril, captopril, ramipril), angiotensin

20 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
inhibitors and other substances having positive inotropic action, such as digitalis
glycosides, or diuretics.

25
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
of the customary methods into the suitable administration forms, such as tablets,
coated tablets, hard gelatin capsules, aqueous, alcoholic or oily solutions. Inert

30 carriers which can be used are, for example, gum arabic, magnesia, magnesium
carbonate, potassium phosphate, lactose, glucose or starch, in particular cornstarch.

In this case, preparation can be carried out either as dry or as moist granules.



44 mg (0.43 mol ) of diisopropylethylamne, with 70 ng (0.43 nmmol) of (R)

3-phenyl butyric acid and 114 ng (0.43 mmol ) of TFFH and stirred overnight.
The 42 m xture was diluted with 20 m of dichloronethane and washed w th
ol ution. The organi c phase was dried, concentrated and purified by

NaHC03 s
RP- HPLC.
frifluor
accordin
mz = 36
N\ ~N ~

150 ng (77°/c) of the corrpound were isolated in the formof its
oacetate. M5 (ESt): mz 428 (4 + 1 ). 5 Further exanples

gto general wor ki ng procedure A or B: Exanple Structure Mass (ES+)
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fd example Hvatet, €hanol or sugar solutions or mixtures thereof. Further excipients,
also for other 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
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
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 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 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.
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

N



43 42 01 %N 482 (Mt1 ) / 1 O\ ol / NH43 1 ~NH482 (M1 ) O/ N\ ~I

\'\Ov 'Ol / HI ~1 ~O0O44 ~N496 (MM1 ) NO/ \ ~I \ N\ O~OI / HI O
45 - ~ N497 (MM 1 ) HO/ NN\ \ Ol / ,NHF I / Racemate |l / 46 \ N/

464 (Mt1 ) / NV INOI \ NI \ OH/ 47 ~ N 446 (Mt1) HO/ N1 | | \ NI
\ O/ H/ F Racemate 49 ~ ~ N467 (Mt1 ) 1 i I ~0\ o N/~ _HO/ 44 49
~N479 (M1 ) | / r"~N-O\N ol / \ v26N 1| / HI / 50 N\ / F 502 (M1 )
\ll O_\OFHI/ /OB1\ / F502 (M1) ON/ NV Il \ OF'NH\ /I / ,0
52 ~/ F 503 (MF1 ) NN~ N\ |1 O\ OF "N\ / I / /O53 ~ N 482 (M1 ) O/

~ N N~ the sex, age, weight and individual responsiveness of the human or animal to be

treated and on whether therapy is carried out acutely or prophylactically. Custcmarily,
the daily dose of a compound of the formula | when administered to a patient
weighing approximately 75 kg is 0.001 mg/kg of body weight to 100 mg/kg of body

5 weight, preferably 0.01 mg/kg of body weight to 20 mg/kg of body weight. The dose
can be administered in the form of an individual dose or in a number of doses, e.g.
2,3 or 4 individual doses. In particular when treating acute cases of cardiac
arrhythmias, for example in an intensive care unit, parenteral administration by
injection or infusion, e.g. by means of an intravenous continuous infusion, can also

10 be advantageous.

Experimental section

List of abbreviations
15
Boc  tert-butyloxycarbonyl
CDiI  carbonyldiimidazole
DCC dicyclohexylcarbodiimide
DMAP 4-dimethylaminopyridine
20 DMF  N,N-dimethylformamide
DME 1,2-dimethoxyethane
EDC N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride
Eq. molar equivalent
HOBt 1-hydroxy-1H-benzotriazole
25 Me methyl
MeLi methyllithium (in hexane)
BuLi  butyilithium (in pentane)
RT room temperature
RP-HPLC reverse-phase high-performance chromatography
30 THF tetrahydrofuran
TFFH tetramethylfluoroamidinium hexafluorophosphate
TFA  trifluoroacetic acid
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"H65\ NOH 466 (M1 ) ci | H
Synthesis of the boronic acids of the formula 1

The boronic acids were synthesized as in scheme 3 — their synthesis is
demonstrated with the aid of a plurality of compounds:
5
2-(tert-Butoxycarbonylaminomethyi)phenylboronic acid (Compound 1)
HO_ ,OH

St

N-Boc-2- bromobenzylamlne (56.72 g, 20 mmol) was dissolved in THF under argon,
the solution was cooled to - 78°C, treated with 13.75 ml of MeL.i (1.6 M in hexane,

10 22 mmol) and, after 1 h, with 28 mi (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

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

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

HOL O

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
25 in 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



/| ~~N\/~\ ~Q 66 ~NOH502 (M1 ) FFOI / W F"\ W-N/ H~/ \ N
OH 432 (M1 ) O\ N\ O H Pharnacol ogi cal investigations Kvl.5 channels
from humans were expressed in Xenopus oocytes. To this end, 5 oocytes from
Xenopus | 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 47 expression for 1 - 7 days, 28v1.5 currents were neasured on the
oocytes using the 2-mcroel ectrode voltage clanp technique. The Kvl1.5
channels were in this case as a rule activated using voltage dunps to 0 nV
and 40 mMolptd Biwith 0% HE! thhe@quaous whese wascektiastedwith ichlotosnetbéne hand

HEPES 5 MPCETIRArd Braar e PRats Hire Hsné Wﬁ%%@%%&hﬁsﬁf@%ﬁ’ae% 3P o

out at rQﬁdﬁdeﬁt@fécﬁQLﬂ@(?Eﬂﬁ of al paieiysliowsbiid éoarnayere dmémdatvm@h?mws*euon
and anal ysj s: nplifier (Axon |nstrunents, Foster USA) and
VoL ab_ Divtaast Farber paisadon: MS GFARCPABPIe Resed WG EEofk /e =342 (W o)
The subﬁ 5@\7(}03@ gﬂc,p.f ding to the invention were tested by adding themto 10
t he bat ! "different concentrations. The effects of the
substances were calcul ated as the percentage inhibition of the Kvl.5
control current which was obt ai ned when no substance was added to the

solution. The data were then extrapolated using the H |l equation in order
to det t i
0 0ot ot PRI RIS GRS RO St oA Ve |

for the conpounds nentioned bel ow 48 Exarrpl el C50 [NM Ex. 1 C50 [ ~M Ex. | C50
[ uM Ex. | C50
[ pM 1102103<1004<1005<1006<1067R+008621009<190101 nact i velli nacti ve12<100182.
6190. 6201. 2212220. 6230. 4242. 5252. 326<10027 892 7.6301031<

1003210331. 7344. 7350. 436< 10037<.4Q03 <10041<10042< 10043<
100446. 7450. 5462. 7473. 1482. 4490[[9501p51< 052 53i nact i ve54<

100553. 8566. 15710580. 7593. 2603. 11611./7621. 38631. 8640. 965<10066<10067<100 WD
021 461 49 Patent claims 1. A comMpound of the fornula I, PCTI EP01113680

, A3” R?) Al Il A14 AL/ N( 0) (31)

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

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

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

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,



~N/ A5 ~ | A8 ~ ,A6 R(2) ~A7 5 in which: Al, A2) A3, A4, A5, A6, A7 and A8

i ndependently of one another are nitrogen, CH or CR(5), at |east one of

t hese groups being nitrogen and at |east 4 of these 10 groups being CH R(1
is C(OOR(9), SO02R(10), COR(11 ), C(ONR(12)R(13) or C(S)NR(12)R(13);

R(9), R(10), R(11 ) and R(12) |ndependently of one another are CXH2x-R(14);

X is 0, 1, 2, 3 or 4, 15 where x cannot2be 0 if R(14) is OR(15) or S02Me;

R(14) is al kyI having 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3,

4, 5, 6, 7, 9. 10 or_ 11 carbon atons, CF3, C2F5 C3F7 CH2F, CHF2,

OR( 15), \sealned withdNg COgaslutign, drmdpa%wmentwagem 5tt<h265191m@r0fé|ﬁﬁ

N-cont ai ni ng heteroaromatic 20 havin or_9 carbon

atons, wheveeawida Il argphtaiped. wﬁmﬁa‘%wemmxﬁd thh%trfyrthahaurﬂfr@t'on

N-cont ai ni ng heteroaromatic are unsubstituted or substituted by 1, 2 or 3

substituents selected fromthe group consisting of F) C, Br, I, CF3, OCF3,

NO2, 25 CN, COOwe, CONH2, COVB, NH2, OH, al kyl having 1, 2, 3 or 4 carbon

at onms, _al kox vin car bon, at onrs, di net hyI am no,

Ty GO R R A o T T S LU

2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3

or phenyl, 5 which is unsubstitutedpi substitut ed by 1, 2 or 3

subst i t uEntrpasiabect|Sfructwre t he group consi sting of Mass:(ES-B)‘ ,m/z CF3 Nd)2,

G\I lh CONED CONR N2 O Al I/u ha 1 2 Nr oar

NNA N Iy WAV, PN Iy Ay T _yl ||uV|‘||3 ==

al koxy hdving 1, 2| 3 or axbon at ons, 10 di rrethy(plﬁ n%70 ivis )armyl ™
met hyl sul f onyl and nmet hyl § nyI ari no; R(13) is hydrogen, alkyl haV| ngi1l,
2, 3 or |4 carbon a’ﬂom; or [

ogen, al kyl having 1, 2, 3 of 4
carbon atons or CF3; R(3) i5 Q/ Py- WS yisp, 1, 2, 3 or 4, whergy
cannot be O if R(16) is OR(BVY) d&® S02Me; R(16) is plkyl having 1, 2, 3,4,
5 or 6 ¢carbon atong_cycloalkyl having 3 4 5 6 17 8 9 10 or 11 cafbon

atons, OF3, C2F5, (3F7, CH2RXXCHF2, OR(17), S02Me, |3edt+1) naphthyl, fupyl,
thi enyl {or an N-contai ningl|20 hetergaromatic having 1, 2, 3, 4, 5, 6, 7{ 8

or 9 cafbon atons, |where p naMht h furyl, thienyl and the
N-contaifni ng heterqaromatic &re u subsed or substituted by 1, 2 or |3

substituyents sel ectled fromtie grQup c gting of| F, C, Br, I, CF3, OCF3,
NO2, CN; COOMe, CONH2, COMB, NH2, OH, 257al kyl hav ng 1, 2, 3 or 4 car bon

at ons, W—rg—%ﬂﬁ—aﬁﬁ—c&w et Y o —stHaroy
nmet hyl sy fonyl and |net hyl qnyl am no; R(17) is h G‘é al kyl having|1,
2, 3, 4jor 5 carbon ato cydl oal Kyl having 3, 4, 5 or 6 carbon atons,

CF3, phenyl or 30 % 3- N wher e| phenyl or 2-, 3- or 4-
pyri dyl Lare unsubstfituted o titut ed y 1, 2 of 3 substituents sel e¢ted
fromthe group congisting O#r @l, Br, I, CF3 OGF3, NO2, CN, COOwe,
CONH2, ( , NH2) @H alkyl 5 hayl ng 1 ( 2 3 or 4{ carbon atons, al koxy

having 17 2, 3 or 4 carb ons, di nethylanmi no, s|2Fafdy1), net hyl sul f ohyl
and net hyl sul f onyl gm no; i§ CHR(18)R(19); [0 R(18) is hydrogen or
CZH2z- R(16), where [R(16) Ws i nea

Wated apove; . zis 0, 1, 2 or
3;
Br O

8 N F 327 (M+1)
| H
y N
0] F

227 (M+1)




R(19) is COOH, CONH2, CONR(20)R(21 ), COOR(22) or CH20H, R(20) is hydrogen,
al kyl having 1, 2, 3, 4 or 5 carbon atons, 15 CvH2v-CF3 or CWH2w phenyl)
Where the phenyl ring is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, C, Br, I, CF3, OCF3,
NO2, CN, COOve, CONH2, COVB, NH2, OH, al kyl having 1, 20 2, 3 or 4 carbon
atoms, al koxy having 1, 2, 3 or 4 carbo®atons, dinethylam no) sul fanoyl,
nmet hyl sul fonyl and net hyl sul fonylamno; vis 0, 1, 2 or 3; wis 0, 1, 2 or
3; 256 R(21 ) is hydrogen or alkyl having 1 2 3 4 or 5 carbon atons;
R(22) i 4181 kyl havi N3: 4 or 5 carbop-btons{288 fY+13 hydrogen, allkyl
having 1, 2, 3, 4, carlbon gt ons 3: or R(3) and R(4) 30 togetjher
are a chain of 4 or e gNoups/ i ch one net hyl ene group caq be
repl aced by -O, -9 “N(benzyl)-: 52 R(5)

i ndependently of on , I, CF3,|N02, CN, COOwve, CONH{,
COVB, Ni2, OH, al ky i , 3 or4 carbon atofrs, al koxy having 1, 2, 3

or 4 carnt atoms, dirmethytgm o, —sutfanmoyt et oyt

met hyl SLﬁ?TOTnW am no) where” i'YN he case that a plurg ?ﬂ/ 55?:?&%‘]4%) Al tlo
A8 5 haye the neanijng CR(B®)) tlhe rbldicals R(5) are|defined i ndependently of
one anotlher. R(30) jand R( of one|anot her are hydrogenjor
al kyl having 1, 2 or 3 carb¢n atns; 10 or] R(30) apd R(31 ) together are
oxygen qr a chain of 2 nethBteneOgroups ard their pharmaceutically
acceptahle salts 2 A conpound of the formila | as clained in claim|l,
in which12A1, A2, A3, A4 A6, A7 angd-A8 ihdependh(My1nf284nM-4Bpt her,
are nitrlogen, CH or{ CR(Y), al | eagt hese groups being nitrogen and
at |eastl 4 of these groyp ' %H; is C(ODR(9), SO2R(10), COR(11 )
or C(ONR(12)R(13) |20 R(9 , 11)Yyand R(12) |i ndependently of one
anot her |are CxH2x- R(14); IS 1, 2, 3lor 4; whefe x cannot be 0 if R(14)
is OR(18); R(14) is| al kyl Pavi 1, 2, 3For 4 carbon atons, cycl oal kyl

havi ng 3,254,567, 8 or—9 —carbomr—atons,—CF3; - OR(15)5—phenyt;

The esters VIl were synthesized according to procedures known from the literature,
in some cases from the acids X by esterification according to processes customary in
the laboratory.

5
Ester halides VI

Compound Structure Mass (ES+): m/z =

13 methyl 2-bromobenzoate | commercially obtainable

1 Sy 217 (M+1)
AN

Br @)
14 XN 244 (M+1)
y OEt
Br O

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



napht hyl , bi phenylyl) furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl,

bi phenylyl, furyl, thienyl and the N-containing heteroaromatic are
unsubstltut ed or 30 substituted by 1, 2 or 3 substituents selected fromthe
group consisting of F, C, Br, I, CFS OCF3, NOZ2, 53 CN, COOMe, CONHZ,
COvB, NH2, OH, al kyl haV| ng 1 2, 3 or 431car bon atons, al koxy having 1, 2,
3 or 4 carbon atons, dinethylam no, sulfanmoyl, nethyl sul fonyl and

met hyl sul fonyl am no; 5 R(15) is al kyl having 1 2, 3, 4 or 5 carbon atons,
cycl oal kybenenal wgrlgngmrocsedweﬁ carbon atoms, CF3 or phenyl, which is

unsubstit ar sub uent selected fromthe
group con@pg qnafg%lfp%étw &qujphtie&pallﬁé 6ng %:ERI—I?SPQ'&I'QQJVB NH2,
OH, al kylprogidetll dr va ,w&eca“ddfédqarmimmbmyemalﬁ@m oltaY hEolof BRbmk@ NIl dr
carbon atons, dinet P\/ am no, met hyl sul f onyl and

met hy| sul Yibraeratadchwith argas). Afserh%wgén5 et RY erraﬁrrewomdmg barogic ari¢ weson

t | t
at o 195 £t dryfHaly 2 80 99RBrar Bbkithn, Aot soifor e B RAs 2 O
R(16) i s Wtéd)o ce"fll,ﬁam‘cmr alﬂgd:fﬁiorlm Rl dsodledhamd mttjufb,d With BnetHerEe @hlcﬁlanr bOﬂ
at ons, | oal k havi n carbon atons, CF3, OR(17),

So2Ne, ph m'xt B WERYYE gshfearvy'th W@Fﬁr@ﬁd safhralpd ROGEM ahleridg selitienodriedat i c
having 1,

Faryl - ¢ 19 spdih e, cdnechitiod R el iy roactafig M ne RIPEETS
subst i tutmd'nfim;man Basic cBmpbundb siere isatated sl tefitedatetates.he group consi sting
of F, % , CF3, OCF3, N02, CN, COOve, CONH2, COVB, NH2, OH, al kyl
havi ng 2 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
di et hyl a@isaRds 6t4heaBRlIa L hy! sul fonyl and net hyI sul fonyl am no; 30 R(17)

i s hydrogen, "al kyl having 1, 2, 3, 4 or 5 carbon atons cycl oal kyl havi ng
3, 4, 5 or 6 carbon atons, CF3, phenyl or 54 2-, 3- or 4- pyridyl, where

Bher B e eyRH itent 5}ﬁﬁ%@ﬁﬁ)&b%bﬁﬂoa’%?ﬁéﬁé%5E§'gtqby b2

OCF3, NOZCdmpaundf®e, CONH2, COVB, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinmethylam no,

sul fanoyl, nethyl sul fonyl and net hyl sul fo {no; or 10 R(3) is
CHR(18)R(19); R(18) is hydrogen or CzH2z-R(16);, where R(16) is defined as
i ndi cated above; z is 0, 1, 2 or 3; R(19N{SALQH2O0MZONR(20) R(21 ),

COOR(22) or CH20H;, 15 R(20) is hydpogen, hjving 1, 2, 3, 4 or 5
carbon atons, CvH2v-CF3 or C,\/ N, - phenyl , g the phenyl ring is
unsubsti t ut ed or substitute 01 ituents selected fromthe

group consisting of F, C, Br, I7 CF 02, CN, 20 COOMVe, CONH2,
COMB, NH2, OH, al kyl having 1, 2, 3 or 4 pon at ons, al koxy having 1, 2,
3 or 4'2arbon atons, di net hyl am no, sul farmyl , met hyl sul fonyl and

met hyl sul f onyl am no;

107 ml of 1,2-dimethoxyethane were aerated with argon, and 597 mg (0.51 mmol) of
Pd(PPh3)s and 2.24 g (10.3 mmol) of methyl 3-brompyrazine-2-carboxylate were
added. After 10 min, 3.9 g (15.45 mmol) of 2-(tert-butoxycarbonylaminomethyl)-

20 phenylboronic acid and finally 10.7 ml of a 2M sodium carbonate solution were
added. The mixture was heated to reflux for 18 h under argon, diluted with
dichloromethane after cooling and washed with water. The organic phase was dried,
concentrated and purified by chromatography on silica gel. 661 mg (19%) of a
viscous oil were obtained. MS (ES+): m/z = 344 (M + 1), 288 (M- 55). 'H-NMR

25 (CDCI3): 5=8.78 (1H, d, J = 2.4 Hz), 8.67 (1H, d, J = 2.4 Hz), 7.54 - 7.14 (4H, m),

5.11 (1H, br s), 4.22 (2H, d, J = 5.9 Hz), 3.79 (3H, s), 1.38 (9H, s).



vis O 1, 2 or 3; 25wis 0, 1, 2 or 3; R(21 ) is hydrogen or alkyl having
1, 2) 3, 4 or 5 carbon atons; R(22) is alkyl having 1, 2, 3, 4 or 5 carbon
atons; R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or
CF3; R(5) independently of one another is F, C, Br, I, CF3, N02, CN,

COOwve, 30 CONH2, COVB, NH2, OH, alkyl having 1, 2, 3 or4 carbon atons,

al koxy having 1, 2, 3 or 4 carbon atons32 di net hyl am no, sul f anoyl

met hyl sul fonyl or 55 net hyl sul fonyl am no; R(30) and R(31 ) independently
of one another are hydrogen or al kyl having 1, 2 or 3 carbon atons; 5 or
R(30) anidthml 342)(teit-butoxyparbenyianzinemetiyy phenglpyrisinexdecarbexylate
pharnace#%gcalIﬁqggﬁeptable salts. 10 3. A conpound of the fornula | as

cl ai mred BPay aving the restriction that Al, A2, A3, A4, A5, A6, A7
and A8 independently of one another are nitkQgen, CH or CR(5), where at

| east one and at nost two of these groups aféhhitrogen and at |east 4 of
these groups are CH 15 4. A conpound of phe ornubﬁﬁl as claimed in clains
1 - 3 in which: Al, A2, A3, , Ap A6, A 3 ependent |y of one

anot her are nitrogen, CH or (SZingfre at || easlt one and at nost two of

t hese groups are nitrogen a 0 hed? groups are CH 20 R(1)
R(13); R(9), R(10), R(11)

is C(OOR(9)) SO02R(10), COR(1 or @)

and R(12) are CXH2x-R(14); x is 0, 1, 2, 4, where x cannot be O if
R(14) is OR(15); 25 R(14) is alkyl having Iy 2, 3 or 4 carbon atons,

cycl oal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons, CF3, OR(15), phenyl,
napht hyl , bi phenylyl, furyl, thienyl or an N-containing heteroaromatic

havi ng5115@ mlf 142-dﬁnetﬁoxYeth8n9Me9ew@l@a vt aEgonMaRa B87aNAEYD.75N AR o
blphenylgl, furyl, thienyl and
d(PPhs3)s and 3.45 g (15 mmol) ethyl 3-bromopyridine-2-carboxylate were added.
After 10 min, 5.53 g (22.5 mmol) of 2-(tert-butoxycarbonylaminomethyl)phenylboronic
acid and finally 15 ml of a 2M sodium carbonate solution were added. The mixture
was heated to reflux for 18 h under argon, diluted with dichloromethane after cooling
10 and washed with water. The organic phase was dried, concentrated and purified by
chromatography on silica gel. 3.4 g (66%) of a viscous oil were obtained. MS (ES+):

m/z = 357 (M + 1),

Methyl 2-[3-(tert-butoxycarbonylaminomethyl)-pyridin-4-yljbenzoate (Compound 17)

OMe

/‘YOJ\N | ©

20 ml of 1,2-dimethoxyethane were aerated with argon, and 230 mg (0.2 mmol) of
Pd(PPhs), and 0.86 g (4 mmol) of methyl 2-bromobenzoate were added. After
10 min, 1.51 g (6 mmol) of 3-(tert-butoxycarbonylaminomethyl)pyridine-4-boronic acid

15

20 and finally 4 ml of a 2M sodium carbonate solution were added. The mixture was
heated to reflux under argon for 13 h, diluted with dichloromethane after cooling and
washed with water. The organic phase was dried, concentrated and purified by



30 the N-containing heteroaromatic are unsubstituted or substituted by 1, 2

or 3 substituents selected fromthe group consisting of F, C,
56 CN,
al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,
: met hyl sul f onyl
1, 2, 3, 4 or 5 carbon atons,

OCF3, NO2,
car bon atons,
sul f anoyl ,

CF3 or phenyl,

al koxy h
met hyi sul
hydr ogen "o NMRyED
R(18)
above;

b B0 8.652(161, s}, 884 [§oH, at pess 8K
i s hydrogen cb)}r?QOCZHZZ 32(16) § ; Z?

z 7.306,7.43 (2Hpm)37.20Q 1R H9Y = B.7GEYHZ,020ONR(R Q)R BLHY), mﬂ,%r Qr

COOWe, CONH2, COWVB, NH2, OH, al kyl

and net hyl sul f onyl am no;

gr oup consisting of F,
di met hyl am no,
R(13)
)8l

wher e R(16) isd

5 R(15)
cycl oal kyB3having 3, 4, 5 or 6 carbon atons,
which is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe

CN, Coovshrapaiegrapiy cmsiicarget.
i s hydrogen 15 R( 2)

Br, I,
having 1, 2, 3 or

i s al kyl havi

cl, Br, I,
sul f anoyl ,
is

05 (GHRALE):RE 1N 3),

I ned as i ndicated

CF3,

4

ng

CF3, NO2,
Bl 4% ofrevisagus pale, yellowr ail wereon at ons,

REAPRA:G (ST MERBRD ML T

CH20H, R( I 2, 4 0 rb
Sy &9} émpé%%ﬂeﬂynﬁ Gias SRS A85aH ey gt €8 SadTs SRSl SoMe),
substltutpgslengs 2 or 3 substituents selected fromthe group 25 consi sting
of F, C CF3, N02, CN, COOve, CONH2, COWVB, NH2, OH, al kyl having 1,
2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 car bon at ons,
di et hyI no, I suI fon nd rret hyl sul fonylamno; 30 v is
0, 1, 2 %"YISVP L,' gorr%uléé{}g tf’%? )'s hydrogen or alkyl having 1,
2, 3, 4 Whéfoﬂéﬁvﬁ?'e?érﬁﬁl%s v%ra?s)ynttﬁas‘i’éé@/écdmlh 4o ¥ne genéral 4vo%n§ car bon
atons; R(4) is h ogen or al kyl" having 1 or carbon atons; R(5)
|ndepe11QIemOD9dLU’ﬁ lmlrea@doabm«e is F, C, Br, X CF3 NO2, CN COOME, 5 CONH2,
NI SH—atky \' rrgT 2 —3—or4—carbormr—atofs) COXy=a v 2, 3
or 4 carg%)f? Fél %F é‘t{u yl am no, sul fanoyl, nethyl sul %ﬁﬁw
met hyl sufl f onyl am nb; R(30) and R(31 ) i ndependently of| ngee= anot her are
hydr ogen_ar _net hyl 105 A conpound of the formula | las claimed in clajilns
1 - 3, il which: AL, A2, A3, A4, A5 RG A7 and A8 i nddérlverit) §4S{Mehte,
anot her jare nltrogtFn CH or CR(5), | east one @ﬂ @_ st two of
t hese grioups are nitrogen andoat e grou§ 1 g CH R(1)
is CCOOR(9), SO2R(10), 9%1/‘“\ yR( 1 13); R(9), R(10), R(11) Jand
R(12) independent!y of ofe &hot or Wr &N CXH2x- 14); xlis 0, 1, 2, 3 or 4;
20 R(14){is alkyl having 1, 2, 3 or4 garbon atons, cydl oal kyl having 3, {4,
5, 6, 7)] 8 or 9 catbon atons, CF3, phenyl, naphthyl, Biphenylyl, furyl,
thienyl @ an N-containing heteroarewgjic having 1, 2,/432(#)+%H, 6, 7, 8 jor
9 carbon| atons; wheére phenyl, bHphenylyl, fyryl, thienyl and 25
the N-containing heteroarpmatg ¢ ar eNgndy E'N/t’m\]e'd or qubstituted by 1, 2 or
3 substifuents sel écted ngm he group ¢onsisting of K, C, Br, |, CF3)
OCF3, NOR2, CN) COOMe, CO M, “OH, al kyl havilng 1, 2, 3 or 4
carbon atons, al koxy having 1, Hp, w 4 30 carbon atqms, di et hyl am no,
sul fanmoy| , met hyl syl fonyl and rret hyl™Sul f onyl am no;
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58 R(13) is hydrogen; R(2) is hydrogen or nmethyl; R(3) is CyH2y-R(16); y is
0, 1, 2, 3 or 4; 5 where y cannot be 0 if R(16) is OR(17); R(16) is alkyl
having 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8,
9 carbon atoms, CF3, OR(17), SO02Me, phenyl, naphthyl, furyl, thienyl or an
N- cont ai ni ng heteroaronatlc having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atons, 10 15 where phenyl, naphthyl, fd¥&| thlenyl and t he N-contai ni ng
het eroaromatic are unsubstituted or substituted by 1, 2 or 3 substituents
sel ected_fromdit group consisting of E_Cl_Br | CF3 QCE3 N02 CN)
COOMVe, (ONH2, COVB) NH2, OH, al kyl ing 1, 2, 3 or /B¥aMb) atons, al koxy
having L, 2, 3 or {4 carbon at ons, t hylam no, sul f anoyl) nethylsulfo1y|
and net hyl sul f onyllam no; R(&7) i sN %, having 1, 2, 3, 4 or
carbon atoms, 20 25 czgigal yl having 3} 4) 5 of 6 cafbon atons, CF3,
ir 4 of ’

LYY Ul

4
phenyl pr 2-, 3- ( N phenyl or 2-, 3t or 4- pyridyl ar
unsubst|tuted or substituted Hy r 3 substituents selected fromth
group consisting of F, C) Br, I, , NO2, CN, COOwve|, CONH2, COVB, NH2
O—L al kKyd—ha ng _ 21 _3—or4— parhnngf Ve S alkoxy havd-hga l, 21 3or 4
carbon Homs, di met hyI anino, sul famoyl, net hgfsulF ony|424M+1)
nmet hyl sglfonyl am no R(4) hydrog‘ 9 al',j<yl ng 1 pr 2 carbon atons;
R(5) independently o other i ~ Br, I, CF3, NO2, CN, COOwWE,
CONH2, (COVB, NH2, I}nl%gl ' ¥, 3 org4 carbon atomns, al koxy hagi ng
1, 2, 3|or 4 carbon f i no, sulfanoyl, pethylsulfonyl or BO

met hyl syl f onyl am no; 59 R(30) a R(31 ) independently of one another|are
hydrogep or nethyll. 6. A conpound of the fornula | asfclaimed in claimbp

having the restrigtion that A4 is itrogen and Al, A9 (NB+1)\299Af1-98Y and
A8 i ndependent |y drf one anot her afje or .CR(5), wherg at |east 5 of th;se
groups are CH 7. |A conpound of tme_k I laiped in claim6, in
(WC))NR(lZ)R(lS); 10 R(D))
4)p x is 0,1, 2for 3;

which: R(1) is C(O OR(9 02R(10)
R(10), R(11 ) and R(l})@e(a)rﬁ%x X-
8 F 1455 (M+1)
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Hydrolysis of the biaryls VIiI to the acids of the formula IX (Scheme 2)

General working procedure

5 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 lithium hydroxide solution and stirred at room temperature
overnight. The solution was then diluted with water and adjusted to pH3 using



R(14) is alkyl having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5,
6, 7, 8 or 9 carbon atons, CF3, phenyl or pyridyl, 15 where phenyl and
pyridyl are unsubstituted or substituted by 1 or 2 substituents sel ected
fromthe group consisting of F, d, Br, |, CF3, OCF3, OH alkyl having 1, 2
or 3 carbon atoms or al koxy havi ng 1 or 2 carbon atonms; R(13) is hydrogen
20 R(2) is hydrogen; R(3) is CyH2y-R(163% y is 0, 1 or 2; R(16) is al kyl
having 1, 2, 3 carbon atomns) cycl oal kyl having 5 or 6 carbon atons, CF3,
phenyl r yl 25 where phenyl, and pyridyl are unsubstituted or

D lbet | | uREE Y salliipn it Whs-atiagiad 3 nuaearial dragsonih Kishiprometbane and he of F.
Cl CF3, OCF3, al havjng 1, 2 or bon atons or al koxy having 1 or 2
carbon aPtgaRic %@aewgs@'@%ﬁ%cowr‘%@%él ndependent|y of one another is F,
Cl, CF3, CN, COOwve, CONH2, COWVB, NH2, OH, alkyl having 1, 2 or 3 carbon
atoms or al koxy having 1 or 2 carbon 60 atons; R(30) and R(31 )
|ndependAmUmbexfofmnmﬂesM@re@reparpdramgerdmg tmﬁtmproceﬁluﬁe A conpound of the
formJIa ac ol ot d.in nlg.mL\nvbnrnup D/1 \ |cJ“/(1\CD(0\ oY CORLL :
R(9) an 1Cgm@u)n‘a, nd@%ﬁ’tly of one another are C@ﬁéﬁsﬁii xis 0, 1| 2
or 3; 10 R(14) is dycloalkyl having 5 or 6 carbon gl@ns or phenyl; where
phenyl ils unsubstitluted or substituted by 1 or 2 substituents selected ffrom
t he groaanconsisti ng of F, C, Br, | , OCF3, O383&( M#H1)h274 ((d-56) 2 or 3
carbon atons or al koxy having 1 or 2| on _atons; |15 R(2) is hydrogen;
R(3) is|CyH2y-R(16)[; y is 0, 1 _or 2N ' al kyl having 1, 2 or 3 carnbon
atons, c¢ycl oal kyl having 3| 4, Q5 or 6 |carllon at ons phenyl or pyridyl, 20
where phenyl and pyri dyl JALL»S it e® or substituted by 1, 2 or 3
carbon atons sel ectled from tfe g oup sisting of | F, CI, CF3) al kyl having
1, 2, 3|carbon atons and al koxy havi he or 2 carbpn atoms R(4) is
hydr ogen;.—25 R(5) ilndependently of one another is [ alkyl _havi ng 1/ 2,
3 carbon18toms or &l koxy having 1 or rbon atom 329?("&4@))&-’??@ (N-3%)) are
hydrogen. 30 9. A clompound of the f le clalmed in one or nore of
claims 1 to 8 or itjs pharrrace%lcall bl e shlts for use as a
phar maceuti cal . 61 10. A|phajjnmaceutijcal fpreparat|on, conprising an
ef fi cacilous anount |of at und of thelformula | as clainmed|i
one or rnore of claijns 1 to 8 and/or pharmaceutically acceptabl e sal
t her eof |as acti ve clonpound, together th pharmaceptically acceptable

vehi cl eszart—addi-tHves—ant,—F—appropriate—atdtt Jg"' S —-ofe—ot—Hore
ot her pkgﬁmacol ogi clal active conpound 11. The usé€ %9 IQ a)npound of the

formula(l as claimgd in one or mare [of dlaigy 1 to ES-: 327 (M-1)

,_.._
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Synthesis of the amides IV by amide coupling to the acids IX (Scheme 2)

General working procedure for the amide coupling

1 eq. of acid IX is dissolved in dichloromethane (20 ml/mmol) and treated with 2 eq.
10 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

trifluoroacetates.



8 and/or of a pharmaceutically acceptable salt thereof for the production

of a nedi canent havi ng K+ channel
prophyl axis of K+ 10 channel
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or the therapy and

12. The use of a conpound
nore of claine 1 to 8 and/or of a

pharmaceutically acceptable salt thereof for the production of a nedicanment
for the therapy or prophylaxis of cardi3 arrhythm as which can be 15
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the formula |

ed by action potential prolongation.
as clainmed in one or

13. The use of a compound of
nore of claine 1 to 8 and/or of a

phar rraceﬁhﬁcf@lllq\’me@@mF&% wese syntheeizedraccerding & M%qud@f\e of a medi canent

for the or feaxrs—of —TeentTy arrhyttm The—use—ofiy a
conmpound Eg?hﬁ% forﬁ{{ruqe;dpé as clainmed in one or norewgqssgﬁglr’rs 1 to 8 and/or
of a pharmaceutically acceptable salt thereof for fhgzproduction of a

medi canmg rapy or prophylaxis of supraventricular arrhythm gs.
25 15. TA@ use of fa conpound of formula | as cll4B84¢M+1h one or nore |of
clains 1 to 8 and/jpr of a phar cey i ce]q |y accrgpt able salt thereof for the
productijon of a nedi caprento f or € ther a phyl axis of atri al
fibrillation or atri al IQ}\}Ners 6. ghe uselQf | ¢onpound of the formulla |
as clained in one nmor@ o | & 1 to 30 6 and/ or of a pharmaceuti cal|ly
acceptahle salt th reof for Ht he Qureducti on of a medi cament for the

term natlion of atrjal fibrillation or atrial flutters (cardioversion). 62
17. A phagnmaceutic preparation, nprising an efugagmeq§ anount of a

| east one conpound of the formnul as glaimed in one or nore of clains |1
to 8 and/or of a pharnaceufi cal | N aesep I t tthereof and of a IKr
channel |bl ocker as| act I|¥ dE\(L)rrpound tipget per t h|pharmaceutical ly
acceptabl e vehicle : rmaceutical preparation,
conpri sijng an effijcaci ou bt 1@ast VM one conpound of the formula |
as clainmed in one pr nore of cl ailNgg to 8 and/or of a pharnaceutically
acceptahl e salt thereof and of a |IKs channel bl ockegr as active conpounds,

t oget her{1@i t h pharjraceutical ly tabl e vehi cl es {488 (Mdd) t37EM-550, 19.| A
phar maceuti cal preparation, con-glrl S| ng Han effi caci ogé ZIUID%t of at |east
one conpound of the fornul@a | as>¢fat one or P &M- claims 1 to|8
and/ or aqf a phar maceu\t/'k HQ/ accept aky @ t hereof and of a beta bl ocKer
as acti e conpounds, fogé h? har maceut IOl | y accept abl e vehi cl es |and
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calca]cd]calcalcalcalcalcalcalcalcalcalcalca]calcaljcalcalcalcalcalcal zz{{{2
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a] ca] ca!|l2#aFY} xsni d_Z] ] ca ca] a] cH cal ca] ca] ca] c]a] ca] ca] ca]calca]calga]c
a] ca] ca]ica] ca] ca] cp] ca] ca] ca] ca] calea] ca] ca] ca! YUl f

X .3af}}xsnid Z]]ch]calcalca]caJcalcalcalcalcalca]lgalcalcalcalcalcalcalgalc
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cal] ca] ca] cHa] cPa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
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579;
AC(}) #&w{ vql gb] Xni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] caU] ca] cal] c
a] cal] ca] caU] ca] ca] caU] ca] ca]ca] ca]ca]ca]calcalca w) +- /I nl. ~" &

=?| wgl gb\ Whi d_Z] caU] ca] ca] ca] c>alU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a] caU] ca] c8al] ca] cal] ca] caU] ca] calU] ca] ca] ca] ca

?AEHNQUz | ~5zupke’ [ Vni d_Z] ca] ca] cal] ca] c§]]7c$a] c>a] cal] ca] ca] cDa] c$al] ca] ca] c
a] ca] cal] ca] ca] ca] ca] caU] ca] caU] ca] ca] c$al] ca] cal] ca] cal] ca 5=gnB+*aQ0'i

] St} xsni d_Zlcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcalcal
ca] ca] ca]'%®a] ca] ca] ¢a] ca] ca] ca] c&a] R&alt)"” )¢ﬁ >Rr ﬁﬁﬁdﬁb“\ﬂm d _Z] c] caU] cja] c
aU] ca] cay] ca] cal] cqa] ca] ca] cal] ca] |aU] a] cﬁ\(ﬂ{a] c |ajcalcalca]c

a] c(a] cal] ca] ca] ca] ¢a] ca],ca] ea] ca

-7? gj{val gb\Wwi d E] ] caUycalica] ca] ca] callcaU] ca] ca] daU] ca] cal] ca] ca] c

a] cal cd] caU] ca] cal) c a ]Calcalcalcallc ajJca ,579=G Qjlp
zuoje [Mnid Z]c
a] ca] cal|ca] calU] ca] ca] caU] ca] ca] ca]
a] CalJ] C il c\a'l na'l calll ol nalll o0

"246: <BO LNQTW(] fpl +JGOT>\Z\T{qu gb] l "AINZ] ] ca] cggical c’3§]3c(§(]+c1a] ca] cal ca] callca]
ca] ca] ca] cal ca] cal) ca] ca] caU] caj ag], a] CHU] cal] cal ga] cal] ca] ca] cal] ca
AQ| #+- =BLW uyz} xr m;b\ Whiyd_Z caU] ca t" ca]\caU]*ca] ga] cal] ca] cal] ca] ca] c&al
ca] ca] cal] caU] ca] ca] cay ] C ca ca] ¢a] cg] ca] ca] ca] da] ca] ca
"$&+/ 179=?DGro} wr | gb] ca] ca] cal] callcal] ca] cal] ca] caU] ca]|caU
] ca] caUjica] caUl] ca] ca] caU] caj c J cal] ca] cal] cd] ca] ca] cal] cao
357ysnhc*YSni U] ca] ¢£a] ca] cal] ca] calUral] ca] cal] ca] caU] caU] ca] ca] cal] ca] caJU] c
a] cal] cajcajcafcattatcajtaicai cajcatftat cal ta 79<BB3 N pr
4>TWkx{ vqgl gb] Xni U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]ca
V] ca] caURerhovwdl|of ahe Bocgirowdtivepesly wagicathe ahmiges V (Schemes 1 and 2

, 8: >BJLPagknmg~yt ni c*Yni U ca] ] ca] caU] ca] calU] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca
] ca] c2a] cal] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

& VX] "r~ ] ca] ca] ca] cLa] ca] caU] ca] ca] cal] ca] caU] ca] cal] c
a] ca] calﬂxc%:gr]%raw %da?gda C ca] cal] ca] ca] ca] cal] ca

r $68Ba[ 3 (1} eg.of theYNiBdq odwhpa].!ma]xdu]ssei]/ea]rcd]cbm]ron]adﬂrmthﬁa])]cet1¢ acid (3/1,

?]Jrga(]hc?] ﬁﬁ%ﬁgb‘%} h@}ffglaﬁé?@% %? %f% 32@]{% M&}b{]ﬂc éﬁﬁ'&] ca] ca] ca] ca]

ca] ca] calcpnbeatraabcH & fdian) éﬁdpﬁﬂfht@]ﬁ%é%gﬁhéﬂ Eéé\[aporﬁéd with taluene.

#i ~ 9Bd8} xsni d Z] ]c]]ca] calca]l ca}’ca cal ca] caLca caj ca] ca] ca] ca] ca] cal ca] ca]c

a] ca] ca] jecanineiscépeapsed frjfueheniess]ions withzaiiarthpupsticatiant All((4) v)))) ) C

A R ) sl e

; b<e<fFJ=M=}xsni d_Z]]c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca] cal ca] ca] cabca] cajc ]/ca cal ca] ca] ca] ca] ca! M=
>>>622729 e agings V with various reagents to give the 1 target compounds |
;; b<e<<=J=Mr}xsni d_Z]]c]]ca]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caSw&xV4! q%u@B$10%& () -, & { &3
109%%5& ()Gerdgral g%@ﬁ@lq Ag&gi(e)jure gn&'tﬂé)%mwoh)te Iginee dartAabrdtés of the formula |
& 109 zY7! ) 9 e &
@@$1ocy«(&) (59 A sovpey 5"93@»/96@ﬁf@momth@w@@%iemmmo') and treated

e () ""ch?i éoe/m? 24 @ gg)ﬁﬁ%%@%ﬁ@%ﬁﬁ@%@&? 385 09,

~\: ~$Ibe@Becl(mmW|l mbm yaltfanniah%’@?ﬂme corteseaing chiboifotoate) and
10bMLO%D &' g BB Y4
s1000’ (PRSI0 TieridE 1 A1 e AN SISO ahe and washed e

| 109%ZBZB4Nc &3’ @fution. THE drdanic phase is dried, concentrated and, if necessary,
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"10%@ @ & () - n"¥6kdEUT2! PS 9) g10%}| & () - Y( 10%}| & () -
UR10%4| & () - #GLOY| & ()-L! 10%| & ()- @ @O0% & () - K" aBuT2! PS
210%| & ()-! (010% |\ | & ()-010%& ()-L. 10%| & ()-
& 10%4| & () - L+ #10%4| & ()-"JIxnbCl PS 10%&' ()- 104| 104
104| F: 10%4| & () - 9M 10%4| & () - 5Z10%| & () - 5210% & () - FzzX6nmbCl !,
$100& ()-621V, v $10% u* u& ()-6210 v D6 % & ()- 62! . v $100& () 62!, v
$109& () - 62710%& () - +\ SAZX6mbCl |, v $1000W& ()- 62!y, v $10%& ()- 62!, v
$109& ()-62!,v $10%X& ()-62 ,Vv $L0YK& ()-626 ,v $109%]& ()-62ABCDF U k
rS41, 3109%& ()-$109%& ()-!$100& ()-! $109BBEY- 109B& ()- LOVWV LOVWV 10VWK
117" B" u" xVbr S41 1 $100&' () -g , $109%&&&: () {jg! 18
$10% ()-g! HS10%8B& ()-g!V, 3109%°BPBS&’ () 5 L)
"()-1d310% B B& ()-$10% & () - g! $209BBE& ()- g'$1 %m& () - g$$$$$$‘%P%0C"L10%
B& ()- | 1098B& ()- 3 &JLOYBE. () - 19B& () )

° i

46 mg (0.15 mmol) of 3-(2-aminomethylphenyl)pyridine-2-carboxylic acid

(3-methylbutyl)amide were dissolved in 3 ml of dry dichloromethane, and the solution
5 was treated with 17 mg (0.17 mmol) of triethylamine and 41 mg (0.17 mmol) of

benzyloxycarbonyloxysuccinimide. After a reaction time of 18 h, the mixture was

diluted with 20 ml of dichloromethane, washed with saturated NaHCO3 solution and

the organic phase was dried and concentrated. After purification by RP-HPLC, 60 mg
(73%) of a colorless substance were obtained in the form of its trifluoroacetate.

10 MS (ES+): m/z=432 (M + 1).
'H-NMR (CDCI3): & = 8.57 (1H, dd, J = 4.8, 1.5 Hz), 7.96 (1H, br s), 7.60 (1H, d, J =

7.7 Hz), 7.47 - 7.26 (9H, m), 7.02 (1H, m), 5.73 (1H, br s), 4.98 (2H, s), 4.27 (1H, dd,
J=14.0, 6.6), 3.98 (1H, dd, J = 14.0, 3.7 Hz), 3.27 (2H, m), 1.58 (1H, m), 1.40 (1H,
m), 0.86 (6H, d, J = 6.6 Hz).
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Further examples which were prepared according to the working procedure:
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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 ml/mmol), treated
with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine and

5 1.2 eq. of the acid chloride and stirred overnight. The mixture is diluted with
dichloromethane and washed with NaHCO3 solution. The organic phase is dried,

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

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
10 with 1.2 eq. of the acid and 1.2 eq. of TFFH and stirred overnight. The mixture is

diluted with dichloromethane and washed with NaHCO3 solution. The organic phase

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

15 Example 35: 3-{2-(R)-[(3-Phenylbutyrylamino)methyl]phenyl}pyridine-2-carboxylic
acid cyclopropylmethylamide

Iz

100 mg (0.35 mmol) of 3-(2-aminomethylphenyl)pyridine-2-carboxylic acid

20 cyclopropylmethylamide were dissolved in 4 ml of dichloromethane, treated with
44 mg (0.43 mmol) of diisopropylethylamine, with 70 mg (0.43 mmol) of (R)-
3-phenylbutyric acid and 114 mg (0.43 mmol) of TFFH and stirred overnight. The
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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
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10% & ()-,10% & ()-!#10% / & Q L #10% / & ()- #10% & (2-
10% & () -expresgiorrfgr 1 +(7 days, Kv1.5 currents were measured on the oocytes using the

" 109 & Chioel b oliabB YA A OO R LB PO as
a rule activated using voltage jumps to 0 mV and 40 mV lasting 500 ms. The bath
was rinsed using a solution of the following composition: NaCl 96 mM, KCl 2 mM,
5 CaCl2 1.8 mM, MgCl2 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). The substances according to the invention were tested by adding them to

10 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 ICzq for the respective substances.
15
In this manner, the following ICgq values were determined for the compounds

mentioned below:



1, F7T#10% & () - 4S 10% & ()-f2"10% & () -
010% & ()- @' 10% & ()-,s! 10% & ()-7bC 10 1@0% h& ()-L 10% h& ()-L10%
h& ()- 10% h& ()- 10/ 10/ 10/&9:10% & ()- NwX6bC 10! *' 109%& ()- % 10%

h& ()-!1{$10% (& ()-M|$10%h& ()-M\y10% | & ()-!9y10%hYh& ()- T}~?bC

10! "3y 10% h& ()- @' 10% h& ()-f)10% h& ()- "' 10%

& ()-1""10%& ()-! ' 109R&& ()- TQxnbC 10!48% & ()- 10 h 10 h 10 h'F: 10%

h& ()- "8"10% h& ()- 7"10% h& ()-sy5@10% h& () - s2@dEnbC

10! 109% & () - S10% & () - MB10% & ()- "10% & () -

s"10% & () - Gs" 100 () GsdF, C4<$10%& () ' $4<$10% & ()- 4<$10% & ()-

4<$10% & : PR e -Gl 5O )

4<3$10% & ' ( e ( EP‘-+1< >d§7 W4$1’5%& O)- 'b’

4<$10% &' () - $4<&}@ g ()- 4<$1(ﬁf - 4<810% & (p- 4<$10% &' () M

GHI JLMVNR V704<$10 ' $4<$109 4<$10% & M aks10% & () -IM]

' $4<$1047X §)- PT1_1901 KL BA<$ 1074 () T25SI0% &10D- TSR & ()=

4<3$10% & ()‘-1 '$4<$18% g ()?A4<$10%®& (- gqrstxnglz) $1(J)‘%25& O)- <100
4<$10% & ()5 4<$16908' (|) - 6$4<$10940Q ()- 4%$10% &109 1<$]8)%& ()<100

2{| }t VIPA<$10% & () 7' H4<$ %& 4<31094.&' () - 4<$10 & () -

" $4<$1096 & ©) - kL%@QMO% 'ﬁ@ Mode ). a<d@se () - 1é<$10%<81'0(0)-

' $4<$10¢ d&1(8)- 4<$2@%<% ()1-9 qV\BC4@<§10 d&z())- 4<$1@%§& ()21 $4<$1094 & () -
4<$10% & ()- 4<$10% & ()) - $j L2CA<$1094& () - ' $4<310% & ()- 4<$10% & ()}
4<$10% & ()22 ' $4<@B0%|& (33 | L2CO41096 &26) - $42§10%& 25- 4<$1Q@% & () -
(4<$10% &( (4<$10% & () 4<$1ocy & (- pRrcA<$109 <$10% & () -
4<$10% & 2 $4<%§%& (27 a<s10% & ()- ?$10%& ) - 1E42§10% te

$10% & ) 310 $109&10) - ') B1L0%B& {00 19/ BY/ 10/44610"?& 83- '$Caut[:fE
$109%14&)|() - n$10% & ()-' RBL0%<& () {'$ $10% #, & 8) t $109& ()-'O)

HE109%& () - '3z Y8f E 46" d &35( - - PHE@eusd6()-- < 37 <100
L21096&]() -g¢ $109 O ' 1 3810% $30%& () #Rwl4 © 1098B&N( ) -

Y 10964 qé 10%3&5% $10$_L‘§d0)10 J‘?) <1°b it o

98s! 1094 & (4)2 aE)|$3loex$8 )43 $10%8&100) - ' ST 006! 6)7-i $1098E ()-i $OBB& |) -
1008& () 346 ecri $300sd ()47 dsi 3189k () - P810088 B i $}008R () - d@r%loc’/ﬁ& (
)/$) 0(1)23 9:idy i $10%48 ()} | BHOYBE (JrgoSLA9B&() - i $1QPH& () - 59$1 $108%&ive) - | $10
YH&

>D[\ ] dH]i $EmBS: ()¢10$1%B@3)- d$6ﬁ00&' 6p-i $10984& ()} i $5096& () -10d$] bdeg
hiiM"' dS |$ /&S&() 1%B ) - |$1 &)-' $I$10/§8f 0%5&(?’ jnqurs
nR6i $109& - $10 098& di $ UB& ()% $109% %) [ $10/$j stw

ydH6i $1°/$|@100/$& ﬁ)g $&|&10°/$& (1)3| $ 0984 ()-i P& ()65d$eE) |<$1)@°/$& O)-
i $1098& () -i $1098& é)- d$) i $109%8& g 1098$& () i $1098&' ()-jLOIi $1098&' ) -
d$i $1094&" (861 $10fm 0() |3§5170ty$& (! 0$1cy$& ()-'ds$j10ii$p10%& O

y9*10% =T34 wpvy g VAT $HOBE T30 E i
Sy5S#H10%B& ()- s3" 10988 () - 2#10088 ()- Oont109& ()- s. 10068 ()-
S+910%8$& () -




~vT3i n!'K $10%ZM& ()-+0! 1K $10% f& ()-+0 " @O%& ()-  10%t& ()-10$10$10$
S371098& () - &AUX{Z9vT3i n LI K $10%+& ()-+0 I K $10% ! & ()-+0!} K $10% A
& ()-+0 VIK $109BP5& ()-+0 ! K $109%4& ()-+0 ! K $10%&' ()-+0| Z9vT3i n ol K
$1090DN& () - +0! $1 K $10% & ()-+0 ! K $10%Wy& ()-+0 > K $10% & ()-+0 @K
$109%P& ()-+0 NIK $10% U-& ()-+Owi [MBi n o!'K $10% 10 10 10 !!K $10%

& ()-+0! 'WQ0BMBAL2() - +0! | K PCT/EP01/13680

49

Patent claims

1. A compound of the formula |,

in which:
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), at least one of these groups being nitrogen and at least 4 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 CyHoy-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, cycloalkyl
having 3, 4,5, 6, 7, 8,9, 10 or 11 carbon atoms, CF3, CoFs,
CaF7, CHaF, CHF2, OR(15), SO2Me, 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, biphenylyt, 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, NO2,
25 CN, COOMe, CONH2, COMe, NH2, OH, alkyl having

1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
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10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyH2y-R(16);
15 y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SO2Me;
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, CoF5, CaF7, CHaoF, CHF 5,
OR(17), SOoMe, phenyl, naphthyl, furyl, thienyl or an N-containing
20 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, Br, |,
CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,
25 alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3
or 4 carbon atoms, dimethylamino, sulfamoy!, methylsulfonyl
and methylisulfonylamino;
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
30 2-, 3- or 4- pyridyl,
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methylsulfonyl and methylsulfonylamino;
or
R(3) is CHR(18)R(19);

10 R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as indicated
abovef
z is0,1,2o0r3;

R(19) is COOH, CONH2, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,

15 CyH2y-CF3 or CyyHaw-phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NO9, CN,
COOMe, CONHap, COMe, NHa, OH, alkyl having 1,

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

v is0,1,2o0r3;
w is0,1,2o0r3;
25 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;
or
R(3) and R(4)
30 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)-;
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ONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl or
methylsulfonylamino, where in the case that a plurality of radicals A1 to A8
5 have the meaning CR(5), the radicals R(5) are defined independently of one

another.

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

10 or

R(30) and R(31)
together are oxygen or a chain of 2 methylene groups

and their pharmaceutically acceptable salts.

15 2. A compound of the formula | as claimed in claim 1, in which:

A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), at least one of these groups being nitrogen and at least 4 of these
groups being CH;

R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)

20 R(9), R(10), R(11) and R(12)

independently of one another are CyHox-R(14);

X is0,1,2, 3or4,

where x cannot be 0 if R(14) is OR(15);

R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
25 4,5,6,7, 8 or9 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, thieny! and
the N-containing heteroaromatic are unsubstituted or
30 substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF3, OCF3, NO»,
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5 R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky!

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, Ci, Br, I, CF3, NO2, CN, COOMe, CONH3>,

10 COMe, NH», 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, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
15 R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyH2y-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SO2Me;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4,
20 5, 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, NO2, CN, COOMe, CONH9, 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;
30 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
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5
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15
20
25
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30

#
#
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10%+& ()-h #10%:& ()-h #10%& ()- 7<=?BDGYG Nh #10%t& ()-h
10%t& ()-h #10%t& ()-; cc| @: #h #10%t&' ()- G NPUVXC Nh
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df km ?Nh #10%#& (h #10%*& ()-h #10%t& ()-h #10%t& ()-h
10%+& ()-h #10%t& ()-nrsuz}gG Nh #10%t& ()-h #10%t& ()-h
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2-, 3- or 4- pyridyl,
where phenyl or 2-, 3- or 4- pyridyl are unsubstituted
or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, |, CF3, OCF3, NO»,
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;

is CHR(18)R(19);
R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as indicated
above;
z is0,1,2o0r3;
R(19) is CONHp, CONR(20)R(21), COOR(22) or CH2OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CyH2y-CF3 or CyHo~phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONHsp, COMe, NH9, OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
v is0,1,2o0r3;
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;
is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;

independently of one another is F, Cl, Br, |, CF3, NO2, CN, COOMe,
CONHso, COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsuifonyl or
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methylsulfonylamino;

R(30) and R(31)

independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;

5 or
R(30) and R(31)

are a chain of 2 methylene groups

and their pharmaceutically acceptable salts.

10 3. A compound of the formula | as claimed in claim 2 having the restriction that
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), where at least one and at most two of these groups are nitrogen and at least

4 of these groups are CH.

15 4. A compound of the formula | as claimed in claims 1 - 3 in which:
A1, A2, A3, A4, A5, A6, A7 and A8

independently of one another are nitrogen, CH or CR(5), where at least one
and 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), SO2R(10), COR(11) or C(O)NR(12)R(13);

25

30

R(9), R(10), R(11) and R(12)

are CyHox-R(14);

X is0, 1,2, 3or4,
where x cannot be 0 if R(14) is OR(15);

R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5,6,7,8or9 carbon atoms, CF3, OR(15), phenyl,
naphthyl, biphenyilyl, 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, NO2,
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#109%t& ()-h #10%t& ()-h
CN, COOMe, CONH2, COMe, NH2, OH, alkyl having

1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3or 4
carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
5 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, I, CF3, NO2, CN, COOMe, CONH>,

10 COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfony! and
methylsulfonylamino;
R(13) is hydrogen
15 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), where R(16) is defined as indicated

above;
z is0,1,2o0r3;
20 R(19) is CONHp, CONR(20)R(21), COOR(22) or CH20H;

R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CyH2y-CF3 or CyHaw~phenyl,
where the phenyil ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
25 consisting of F, Cl, Br, |, CF3, NO2, 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, methylsulfonyl and
methylsulfonylamino;
30 v is0,1,2o0r3;
w is0,1,20r3;
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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;
is hydrogen or alkyl having 1 or 2 carbon atoms;
independently of one another is F, Cl, Br, I, CF3, 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, methylisulfonyl or
methylsuifonylamino;

R(30) and R(31)

10

independently of one another are hydrogen or methyl.

5. A compound of the formula | as claimed in claims 1 - 3, in which:
A1, A2, A3, A4, A5, A6, A7 and A8

15

R(1)

20

25

30

independently of one another are nitrogen, CH or CR(5), where at least one
and at most two of these groups are nitrogen and at least 4 of these groups
are CH;
is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
X is0,1,2,30r4;
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5, 6,7, 8or9 carbon atoms, CF3, phenyl, naphthyl,
biphenyliyl, 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, NO»,
CN, COOMe, CONH2, 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;
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f#109838& () - RITEN [isARAhEYINGCLP&HA&S5(0r6 carbbR%SPE, Eycloalkyl having 3, 4,
5, 6, 7, 8, 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,

10 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, ClI, Br, |,
CF3, OCF3, NO2, CN, COOMe, CONHp, COMe, NH>2, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3

15 or 4 carbon atoms, dimethylamino, sulfamoyl, methylisulfonyl
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;

20 where phenyl or 2-, 3- or 4- pyridyl are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, NO2, CN, COOMe, CONHo,

COMe, NHa, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
25 sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(4) hydrogen or alkyl having 1 or 2 carbon atoms;
R(5) independently of one another is F, CI, Br, I, CF3, 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 or
30 methylsulfonylamino;
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CR(5), where at least 5 of these groups are CH.

7. A compound of the formula | as claimed in claim 6, in which:
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
10 R(9), R(10), R(11) and R(12)
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, 8 or9 carbon atoms, CF3, phenyl or pyridyl,
15 where phenyl and pyridyl are unsubstituted or substituted by
1 or 2 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms
or alkoxy having 1 or 2 carbon atoms;
R(13) is hydrogen;
20 R(2) is hydrogen;
R(3) is CyH2y-R(16);
y is 0, 1or2;
R(16) is alkyl having 1, 2, 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, CF3, phenyl, or pyridyl
25 where phenyl, and pyridyl are unsubstituted or substituted by
1 or 2 substituents selected from the group consisting of F,
Cl CF3, OCF3, alkyl having 1, 2 or 3 carbon atoms or alkoxy
having 1 or 2 carbon atoms;
R(4) is hydrogen;
30 R(5) independently of one another is F, Cl, CF3, CN, COOMe, CONH»o, COMe,
NHo2, OH, alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2 carbon
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, X is0,1,20r3;

10 R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyi;
where phenyl is unsubstituted or substituted by 1 or
2 substituents selected from the group consisting of
F, Cl, Br, I, CF3, OCF3, OH, alky! having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
15 R(2) is hydrogen;
R(3) is CyHoy-R(16);
y is 0, 1or2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 3,4, 5 or 6
carbon atoms, phenyl or pyridyl,
20 where phenyl and pyridyl are unsubstituted or substituted by
1, 2 or 3 carbon atoms selected from the group consisting of
F, Cl, CF3, alkyl having 1, 2, 3 carbon atoms and alkoxy

having 1 or 2 carbon atoms;
R(4) is hydrogen;
25 R(5) independently of one another is F, Cl, alkyl having 1, 2, 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
are hydrogen.

30 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.
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8 and/or of a pharmaceutically acceptable salit thereof for the production of a

medicament for the therapy or prophylaxis of cardiac arrhythmias which can be
15 eliminated by action potential prolongation.

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.

20
14. 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 supraventricular arrhythmias.

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

16. The use of a compound of the formula | as claimed in one or more of claims 1 to
30 6 and/or of a pharmaceutically acceptable salt thereof for the production of a

medicament for the termination of atrial fibrillation or atrial flutters (cardioversion).



10

62

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



