Titl e: ORTHO SUBSTI TUTED AND META- SUBSTI TUTED BI S- ARYL COMPOUNDS, METHOD
FOR THE PRODUC- TI ON THEREOF, THEI R USE AS A MEDI CAMENT, AND PHARVACEUTI CAL
PREPARATI ONS CONTAI NI NG THESE COVPOUNDS - [err]  Abstract:10Mey2008enti on
rel ates to conmpounds of forrmula (1), wherein Al to AS, R(1), R(2), R(3),
R(4), R(30) and R(31) ti have the neanings as cited in the patent clains.
These conpdVOdi2/44E37especi al Iy well-suited for use as novel %QYW C
active substances, in particular, for the treatnment and prop
atrial arrhythm.as, e.g. atrial fibrillakions (AF) or atrial flutters. -
10 May 200Pev@imidh44137 PCT/ EPO1/ 13294 Description Otho, meta-substituted
bi saryl conpounds, processes for their preparation, their use as
medi canment, and pharnaceuti cal preparations conprising themA first aspect
of the pr e@ﬁhb m@t‘aﬂgﬁbsﬁ
R(3) A2 YI~N Al ﬂu@ﬁ%ééiﬁ%g?qp%gﬁagmcg%setskﬁr {h%&nyé{?ra%!‘ qﬁ&%" U@ A7
and A8 |nd%%@ﬁ@m%ﬂto@n%ﬁbal@mﬂehmm@r@arahmnsgm‘mpﬁmhg)meﬁRS at | east four
of theseg groups being CH R(l) is C(OOR(9), SO02R(I 0), COR(l 1), '
C(O NR(12) R(f_l 3) or S)NR(12)R(1 3); is R(9), R(I 0), R(lI 1) and R(I 2)

A first aspect of the present invention provides a compound of the formula I,

W)k _na

R R(4)
0) (31)
R(1
( )\ I - ﬁ‘s |
A8~ A6
R(2) X a7

10 in which:
A1, A2, A3, A4, A5, AB, A7 and A8
independently of one another are nitrogen, CH or CR5, at least four of these
groups being CH;
R(1)  is C(O)OR(9), SO2R(10), COR(11), C{O)NR(12)R(13) or C(S)NR(12)R(13);
15 R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
X is0,1,2,30r4,
where x cannot be 0 if R(14) is OR(15) or S0oMe;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 atoms, cycloalkyl having 3, 4,
20 5,6,7,8,9, 10 or 11 carbon atoms, CFg3, CoFg, C3F7, CHoF,
CHF2, OR(15), SOsMe, phenyl, naphthyl, biphenyiyl, 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
25 the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



i ndependently of one another are CxH2x-R(l 4); x is 0, 1, 2, 3 or 4, where
x cannot be O if R(14) is OR(l 5) or SO021Vlie; R(lI 4) is alkyl having 1, 2,
3, 4, 5 or 6 atonms, cycloal kyl having 3, 4, 205, 6, 7, 8, 19MdsQ005 11
carbon atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(15), SO02Me, phenyl, _
napht hyl , bi phenylyl, fury[, 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 25 the N-containing heteroaromatic are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
10 May 2005 2 group consi sting gsPURECOiSting-of A, CIOBS), @E}EOCNQZNOQI\CN

COOVe, CONH2, COWe, NH2, OH, al 3 or car bon atons,
al koxy having 1, 2, 3 or 4 car b%o&ii r?gﬂ\'éEn‘%% MTE)HSQ‘W??W?1 22 -
met hyl sul fonyl and 5 nethyl sul fso(;], ggpggﬂﬁtg% & led Syctg?r 12251 4@@0&

~or 5 carbon atons, cycloalkyl havin
phenyl, which is unsubstituted aMmSLdjsieltﬁwtirﬁlﬂlobS’ulﬂamc%/i %g&yﬁ%ﬁ@ﬁsﬁaﬁwem S

| ect fromthe group consistin f a, Br, 1, ,
?ZeO\IIe-C COMe, NHg O?I al kyl Hﬁhf‘]ﬁ”'go”y IMi8Cor 4 carbon atons, al koxy

having 1, 2, 3 or 4 carborR(18f ORFalkgliHEi 162“3“9,or%%! (B3P ¥om 1% Bl { ony!
and rrgthyfsulfonylamno (F\’I Lkﬂ ddr@/) en, al ky 3{1 On1 % %ﬂ
carbon atons orCF3; R(2) is hyd 6@@93 &l ﬁ}DIr GWIDQTgatmmSZDI% arphéngiar bon

at 0_”5 or CF3; R(3) is Cy Hy-R(1 6); which is unsubstituted or substituted by1,20r3
substituents selected from the group consisting
10 ' of F, Cl, Br, I, CF3, NO5, CN, COOMe, CONHo,
COMe, NHo, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methyisulfonyl
and methylsulfonylamino;
15 R(13) is hydrogen, alkyt having 1, 2, 3 or 4 carbon atoms or CFsg;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R@) is CyHgy—R( 16);
y is0, 1,2, 30r4,
where y cannot be 0 if R(16) is OR(17) or SOoiMe;
20 R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6,7,8,9, 10 or 11 carbon atoms, CF3, CoF5, CgF7, CHoF, CHF»,
OR(17), SO2Me, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
25 heteroaromatic are unsubstituted or substituted by1,20r3
substituents selected from the group consisting of F, Cl, Br, |,
CF3, OCF3, NOp, CN, COOMe, CONH», COMe, NH», OH,

alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoy/, methylsulfonyl and
30 . methylsulfonylamino; |




y is 0, 1, 2, 3 or 4, where y cannot be O if R(1 6) is OR(1 7) or SO02Me; 20
R(16) is alkyl having 1, 2, 3, 4, 5 or6 carbon atons, cycl oal kyl* havi ng 3,
4, 5, 6, 7, 8, 9, 10 or 11 carbon atons, CF3, C21'5, C3FT GbidMuy X06F2,

OR(l 7), S02Me, phenyl, naphthyl, fury[, thienyl or an N-containing

het eroaromatic having 1, 2, 3, 4, 5, 6,,7, 8 or 9 carbon atons, where
phenyl , naphthyl, furyl, thienyl and th% N-containing 25 heteroaromatic
are unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting ?{ZF , Br, 1 CF3, OCF3, N02, CN, COOwve, CONI -12,
cove, NH2, oH, al kyF(HAvi R§varogen, aligkhayingd 1@, diasriscarabresgmbavi ng 1, 2,

3 or 4 carbon atons, di medadaB0 Rving 4l , | n 0

met hyl sul f onyl am no; 10 Mayyl&ZOO ngrl?‘{?%%???yhfgﬁg%@#o%’ Eﬁyhﬁéﬁ“ﬂ&f% 2,

3, 4 or5 carbon atons, cy®&lmoad-gyidyhaving 3, 4, 5 or 6 carbon atons, CF3,
phenyl or 2-, 3- or 4-pyridyl, where phenyl or 2-, 3- or 4-pyridyl are
unsubstituted or 5 substituted rﬁPhg”ﬂPrg‘asﬁ]@éﬁ'ﬁW@yt%fesmseibsmdta‘drmm t he

group censisting of F, O, Br, Lup&hded? S gq\lHZ )

NH2, OH, al kyl having 1, 2, 3 or 4 car%ﬁ’éﬁ?u%%%n%f: ic,'m:EI'GB or

4 carbon atoms, dinethylam no, 95UA eans\stingmtFh @l B f, @R, GORR, Mo, CN,

nmet hyl sul fonyl am no; or R(3) i I 8)R(lI 9); R(1 8) is hydrogen or

CzH2z-R(1 6), where R(I 6) is d@%@é’ QQN%iQéM%NMQ@@'L ally! hgvibg 112, 2 or

3 1_5 R(19) is COH, CO\le’ COQJ%Q%OQa%gnl %ﬂom%?gﬁkng/%aelrngquz?%_olr’ti carbon '
atoms, dimethylamino, sulfamoyl, methylsulfonyl and

10 methylsulfonylamino;
or

R(3) is CHR(18)R(19);
R(18) is hydrogen or C,Ho~-R(16), where R(16) is defined as indicated above;
z i50,1,20r3; :
15 R(19) is COOH, CONHp, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy~
CF3 or CyHay- phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
20 consisting of F, Cl, Br, I, CF3, NO5, CN, COOMe,
CONHyp, COMe, NHs, OH, alkyt having 1, 2, 3or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
25 v is0,1,20r3;
' w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFg;
30 or



R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v- CF3 or
owH2w phenyl, where the phenyl ring is unsubstituted or substituted by 1,
2 or 3 substituents selected fromthe group 20 consi sting ofi0RMayQ005Br, 1,
CF3, N02, CN, COOve, CONH2, COVe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon j atons, dinethylam no,

sul fanoyl , net hyl sul fonyl and nethyl sul#onylamno; 25 v is O, 1, 2 or 3;
wis 0, 1, 2 or 3; R(21) is -hydrogen or alkyf having 1, 2, 3, 4 or 5 carbon
atons; R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; R(4) is
hydrogen, BI(XydndRiding 1, 2, 3, 4, 5 or 6 carbon atons or CF3; 30 or 10
May 2005 4 R(3)t ar}g R£4) together are a chain of 4 or 5 nethyl ene groups,
of which one net'fYTBREATEH 60N A4 B5& mefiviansanayps,@f which one Nisthylene

-N(met hyl)- or - BZ : b soF.gC.yHBT - 3or Ny . COOME,

CONI - 12; , %@m‘?bgrﬁp'ﬁﬁﬁ)ﬁ f\%’ T 5','43 BNéﬁTeH%aPBgﬁ&’SPgﬁk: al koxy
having t, B{5)3 d$F4Cb£rrbbﬁ>l%n bifp, CNji C@ONeE, TONBp, EOMaMNh, ORBhIRY! RNy
or net hylksul f ony|l n?'r,’no, where in the case that a plurality of radicals At
to A8 havVe the ﬂegn Q5 4@RBIn ators, plexe Aavingr 8) Sard aasbomatbmisidependent | y

of one anot her; diheBlaniinlo Rk | ﬂg.gn ther are.
hydr ogen or al kyl ha%i ng 1, ZAE)nro}’g nl(‘:%ﬁ@?)ﬁ' 1 %%;B%J%P%%'ﬁ%c}vwgﬂ the
case that a plurality of radicals A1 to A8 have the meaning CR(5), the radicals
R(5) are defined independently of one ancther;
R(30) and R(31)

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

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

15 orits pharmaceutically acceptable salts.

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

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

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

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



ether are a chain of 2 nethylene groups 15 or its phar maceutical ly
;ggept able salts. Preferred conpounds of the formula | are those in which:
A, A2, A3, A4, A5, A6, A7 and A8 independently of one anot hemM&rmos
nitrogen, CH or CR(5), at least 4 of these groups being CH 20 R(1) is
C(OOR(9), SO2R(I 0), COR(I 1) or C(O)N5R(| 2)R(1 3) R(9), R(I 0), R 1%
and R(I 2) independently of one another¥are CxH2x-R(14); x is 0, 1, 2,
or 4; where x cannot be -0 if R(l 4) is OR(l 5); 25 R(14) is al kyl having
1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon

atons, CF3, OR(1 5), phenyl, na&@@Ne;, C@the@@hgé,, l\élﬂgr?@Hsak?I Igwgﬂégr g(r)gnan
N-cont ai ni ng heteroaromatic havi , 0
atons, wher g phenyl , napht hyl , 6{ Wgh‘éﬁ?/'ibVP atpmsy alkoxhhavipg 1aRd3 089 cartzon

N- cont ai ni ng heteroaromatic are d;&%gb&pﬁew,g,q{ﬁy suﬁéﬂﬁﬁyldtn"étr@?suﬁ)f%nl g or 3

bstituents selected fromthe group consi st
SéléF3 NO2, CN, 10 May 2005 5 m@ylsmmmule NH2, OH, al kyl havi ng 1,

2, 3 4 b t ons, y or bon at ons
di net hﬁ amino. sul f amoy| ,%nég’ﬁyl'gg'ﬁ'r}%)’i”gaﬁaz %’re"t?{fﬁ F’Bﬁ%faﬁq%loaﬁgk( |5 5)
is alkyl having 1, 2, 3, 4 or 5 tavibgrs, i 675 .6 cBbRaldN, CRAYI Bite or

by 1,
6 carbon atons, CF3 or phenyl, which is unsubstituted or bstit ut'ed
2 or 3 substituents sel ected frmqfhei@subgltumumrmbamutﬁdlfw Lby3Br, 1,

((::g?bohlogt OSQI, Coove,  CONI-12,  COMBpsitfarEReieStdd fbk%he g?cydpncgonmstmg o? F(,)r 4
' Cl, Br, 1, CF3, NO2, CN, COOMe, CONH», COMe,
10 ' NHs, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;
R(13) is hydrogen, alky! having 1, 2, 3 or 4 carbon atoms or CFg;
15 R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(3) is CyHo~R(16);
y i80,1,2,30r4,
where y cannot be 0 if R(18) is OR(17) or SOoMe;

R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 8,7, 8, 9, carbon atoms, CF3, OR(17), SQ02oMe, phenyl, naphthyl, furyl,
thienyt or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,7,80r
9 carbon atoms, |
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
25 substituents selected from the group consisting of F, Cl, Br, I,
CF3, OCFg, NO2, CN, COOMe, CONHp, COMe, NH5, OH,
alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or

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



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

nmet hyl sul fonyl and nethyl sul fonyl am no; R(13) is hydrogen, alkyl having 1,
‘2, 3 or 4 carbon atonms orCF3; 15 R(2) is hydrogen, al kyl haoimgy 20052, 3 or
4 carbon atons or CF3; R(3) is Cy H2y-R(16); y is 0, 1, 2, 3 or 4, where y
cannot be O if R(l 6) is OR(l 7) or SO02Me; R(16) is al kyl having 1, 2, 3,
4, 5 or6 carbon atons, cycl oal kyl havin@ 3, 4, 5 206, 7, 8, 9, carbon
atons, CF3, OR(l 7), S02Me, phenyl, naphthyl, f uryl, thienyf or an
N-cont ai ni ng heteroaromatic having 1, 2, 3, 4 5 6, 7, 8 or 9 carbon
atoms, where phenyl, F{Apht ishydrageny jalkyi haeinglt, an:@l,dhres bbmmt@bmbng

heteroaromatl c are unsubst 1, 2 or

ilgtz)stg\luents sel (e:(at\led f2ro bﬁ#aq%flgﬁﬁ%gﬁsrl Lqr%gT]%¥°¢atC1@"5 2‘:@:33 Pi'enflig2 ,EJCFS
, COOMVE, -1 GENbr 4 al ky avi ng or car bon

atons, al koxy having 1, 2, 3 orlwfl gér bon at ons, dinethyl am no, sulfanoyl,

met hyI sul fonyl and met hyI sul forVWQImpir@nyllcﬁrzMas &Oﬂfpynﬁyllﬁréhhsugsmmgﬁogen

al kyl having 1, 2, 3, 4 or5 car havi n 5 or 6
car bon gtoms CF3, phenyl or %?%ug%ﬂn%d Qﬁyﬁp@f’f §Pb3tﬁh‘|%@t§sﬁi$§mﬂ frgp 2-
3- or 4- pyridyl are unsubsti tuttlﬁ@lgrdt'u;D(Iforlislnlsl@lﬁtg'otf‘Frt es B‘?YI bF%Cﬁ‘L‘F& NQz

substituents selected from the group consisting of
OCF3, N02, CN, COOMWe, CONH2, COW,COEMe, @ONH@k@DM@,\NH@, OH, alﬁyl Havilg 4

carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinet hy am no,
sul f anoyl | 1, 2, 8 or 4 carbon atoms, aikoxy having 1,2, 3 or 4
- carbon atoms, dimethylamino, sulfamoyl,
10 methylsulfonyl and methylsulfonylamino:
or '

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

atoms, dimethylamino, sulfamoyl, methylsulfonyl and

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

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



10 net hyl sul fonyl and nethyl sul fonyl am no; or R(3) is CHR(18)R(19); R(I ?.)
I s hydrogen or CzH2z-R(l 6), where R(l 6) is def ined as indicated abovg,
15z is 0, 1, 2 or 3; R(19) is CONI-12, CONR(20)R(21), COOR(2ZJay®00£H20H;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CvH2v- CF3 or
owH2w phenyl, where the phenyl ring |s7unsubst|tut ed or substituted 20 by
1, 2 or 3 substituents selected fromthe group consisting of F, d, Br, 1,
CF3, OCF3, N02, CN, COOwve, CONI-12, COwWe, NH2, OH, alkyl having 1, 2, 3

K ing l, 2. 3 or 4 carbon atons, dinethylam no,
Ul oy Ohot AT <G PorlyEranbics R RO (S Hiarkobte, Nig 6, iy o 3.
' ; ' r al kyl ,havin . 2, or car bon
atoms:  R(22) 15208 By SRR EoR 3y Reiln 15338 pesbimaions R 4) | &
hydr ogen, af ky Hirhethlamiro, saifaﬁxoyﬂ,m&hgsulﬁarﬁ;abb%t@%ngan%?; 10 May 2005
7 R(5) i 5 d 1, CF3, NO2, CN, COOwe, CONHZ, , NHZ, OH, al kyl
havi ng %( 9),3%‘3 B{EQ carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,

rog 2 or 3

 di et hyg ani no, irkbbadantly. of BB M HE Yy dflgeNEl ik F HA(iRRY! 81T 10s, F(30) and
ar!ﬁ{?& en-’or al Ryl él% ,

R(31) 5 independently of one anot her
carbon at ons; 29mMs;

or
R(30) and R(31)
are a chain of 2 methylene groups
10 and their pharmaceutically acceptable salts.

Particularly preferred compounds of the formuia | are those in which A1, A2, A3, A4,
A5, A6, A7 and A8 independently of one another are nitrogen, CH or CR(5), where at
most two of these groups A1-A8 are nitrogen and at least 4 of these groups are CH.
15 |
Likewise preferred compounds of the formuia | are those in which:
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), where at most two of these groups are nitrogen and at least 4 of these groups
are CH;
20 R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR{(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);

X is0, 1,2, 30r4,
where x cannot be 0 if R(14) is OR{15);
25 R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalky!

having 3,4, 5, 6,7, 8,9, 10 or 11 carbon atoms, CF3, CaFs,
CaF7, CHoF, CHF,, OR(15), phenyl, naphthyl, biphenylyl, furyl,
thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5,
6, 7, 8 or 9 carbon atoms;
30 where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the



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

phar maceutically acceptable salts. Particularly preferred conpounds of the
formula | are those in which Al, A2, A3, A4, A5, A6, A7 and0Afy 2005
i ndependently of one another are nitrogen, CH or CR(5), where at npbst two
of these groups Al -A8 are nitrogen andqat | east 4 of these groups are CH.
15 Li kewi se preferred conpounds of the Tornula | are those in which: Al,
A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH
or CR(5), where at nost two of these groups are nitrogen and at |east 4 of
these groups are CH, 20 R(1) i 9'eUpPeRising dd2i11B0Y, CRORICF3)NOB, CN,
C(CONR(12)R(I 3); R(9, R(I 0), 1 2) i ndependently of one
another are CxH2x-R(14); x is ,%M%?C@n@%%b%mxﬁﬁaﬁhﬂmaﬁﬁgd,i2f R(1
4) is OR(1 5); 25 R(lI 4) is alk I .4, 5 or 6 carbon atons,
cycl oal kyl having 3, 4, 5, 6, ,OQ‘?X@?gEé‘mo’ﬁs’lai"%?%{r%H‘gal’  Ordrearbep s,
G3F7, GF, CHF2, CR(15), phenylalomaymiagyiarhinp sy, thetylsutiodtaRly! or
or’

an N-coftai ni ng heteroaronatic havt'hr] é?WF 3, 4, 5, , 7, 8 car bon

at ons; 30 where phenyl, naphthym® YSW aMinot yryl , thienyl and the

N-cont ai ni ng het er oar onmat iR(18} € idiairiAdivingut ed 304 i or. 3
B e e Troet, @358 o S anbdd i, Bcidand "

substituents selected fromthe 10 group consi s

Br, 1, CF3, OCF3, N02, CN, coovBavicaR) 413 or BoehorNHRmsOBFsairiphleniiavi ng 1,

2, 3 or 4 carbon atons, al koxy having 1, 2,.3 or 4 carbon atons,
di net hyl ami no, sul famoyl, nethyl % l@dgwé%w‘eg or substituted by 1, 2 or 3

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

H

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

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

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

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

methylsuifonylamino;
30




5 net hyl sul fonyl am no; R(15) is al kyl havi ng 1, 2, 3, 4 or 5 carbon atons,
cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, which is
unsubstituted or substituted by 1, 2 or 3 substituents sel emtm@jocsmthe
group consisting of F, 10 d, Br, 1, CF3, NO2, CN, COOMe, CONH2, COWe,

NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4 carbon atons, dinethylam no, sul fam)gll , met hyl sul fonyl and .
met hyl sul fonyl ami no; 15 R(13) is hydrogen R(2) is hydrogen or alkyl having
1, 2 or 3 carbon atons; R(3) is CHR(I 8) R(lI 9); R(18) is hydrogen

or CzH2z- R(16) ; Z&R(16) i§ @, hl&§13having 1, 2, 3, 4, 5 or6 carbon atons,

U O "o o By SRR TR T St o o
N- cont ai ni ng het er O F(Sm h,g\ﬁye[gJ n, glk anﬁ‘q E’ez’% 4or §C%rbﬁg a?‘ﬁ'é%),o(? t ons,

wher e phenyl, naphthyl, furyl, I eny e cogt a|t t eT v \grrﬁ Ioﬁq
are unsubstituted or subst(DF Toed;‘,,m@: pherfI, substituents sel ecte
d131 Br W’Lp ng

the group consisting of F, , , 1, , OCF3, N02, CN, COOMwe, CONI-12, ]
Cove, NP2, OH, alkyl having 1, v@herethfrplziem,dtrlbgnsaﬁ'ﬁu’sstitlaﬂfelﬁ@f?éubﬁtgu% 1, 2,
3 or 4 carbon atons, dinethylam met onyl an
met hyl sul fonyl ami no; 30 10 May ¥ 8'@? Org.” %%rgglﬁ@ntase@g@pt%@m g grogp | s
CONI-12, CONR(20) R(21), COOR(22)komsisii?&Hr, CI, Br, I, CF3, NOg, CN, COOMe,

CONHp, COMe, NHp, OH, alkyl having 1, 2, 3 or 4

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

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

R(4) s hydrogen or alkyl having 1 or 2 carbon atoms: ,
R(5) isF,Cl, Br,I,CFg, NOo, CN, COOMe, CONHs, COMe, NHo, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

dimethylamino, sulfamoyl, methylsulfonyi or methylsulfonylamino;
20 R(30) and R(31)

independently of one another are hydrogen or methyl
and their pharmaceutically acceptable salts,

Very particularly preferred compounds of the formula | are those in WhICh
25 A1, A2, A3, A4, A5, A6, A7 and A8

independently of one another are nitrogen, CH or CR(5), where at most one of
these groups is nitrogen and at least 5 of these groups are CH;
R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13):
R(8), R(10), R(11) and R(12)
30 independently of one another are CyHoy-R(14);
X is0,1,2,30r4;



R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v- CF3 or
owH2w phenyl, 5 where the phenyl ring is unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting o6 May200s Br, 1,
CF3, NO2, CN, COOve, CONI-12, ~COVe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or acar bon 10 atons, dinethylam no,
sul fanoyl, nethylsul fonyl and net hyIsJI onylamno; vis 0, 1, 2 or 3; w
is 0, 1, 2 or 3; R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon
atons; 15 R(22) is &:(k | having 1, 2, 3, 4 or 5 carbon atons; R(4) is
hydrogen or al kyl ha 1 or 2 carbon atons; R(5) is F, d, Br, 1, CF3,

NO2, CN, COOwve, CONH2, : I i 1. 2..3 4 carb
atons, al koxy having 1, Cg}@%lkg{??azug&,%?é%%?&ﬂoﬂ%twhw%qﬁl%,hagﬁg;%ﬁgyl ,
met hyl sul fonyl or net hyl sél, 6onys arr9rmarbcﬂﬂatﬁﬁ'&()l:l%mghaﬁﬁ,lr_)aﬂmﬁ)ﬁpgiﬂﬁgmwly of

one another are hydrogen or nethyl and their pharnaceutically accept abl e
salts. "Very particularly gﬁ"’&% dhieiay os enpbgadiaining heleréaromaltia Havimge! ,thgse i n

which: 525 A, A2, A3, Ady j ndependently of one anot her
are nitrogen, CH or CR(5), '%r@%a?fgnﬁ%?’gé’?gml&?’ t hese groups is nitrogen

and at least 5 of these groups aher€pheR(l1lnaprah@d( 6NN, FUPR2RidnyP indg COR(|
1) or C(ONR(12)R(13); R(9), R{I Rl) Ré.l. 1). and R(l 2) 30 1 ndependently of
one another are CxH2x-R(14); x Hi&sNegonfainiag hetejoajomatis ape Linsebstitutegt or

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

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




R(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, naphthyl, biphenylyl, furyl,

t hi enyl or an N-contai ni ng. heteroaronatlc having 1, 2, 3, %0 May300%, 7, 8
or 9 carbon atoms, where phenyl, ndphthyl, biphenylyl, furyl, thienyl and
t he N-contai ni ng heteroaronatté are unsubstituted or substituted by 1, 2
or 3 substituents selected fromthe group consisting of F, C, Br, 1, CF3,
OCF3, NO02, CN, 10 COOwve, CONH2, COwve, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy_having 1, 2, 3 or 4 car bon at ons, dlnethylantno

sul fanoyl , met hyl sul REHyI i&hudm@ﬁnhglkxltharvmm i3nd:or dBpon stdwyslr ogen: 15

R(2) is hyd h | ;
whete y cannot be o i1 Rl B aind) 85k beinortaolie B peny o52-3. 4,

5 or 6 carbon atons, cycl @IOImL pﬁ{ywng 3 4, 5, 20 6, 7, 8 or 9 carbon
atonms, CF3, OR(1 7), SO2Me, phenyl napht hyI furyl, t hi enyl or an
N-cont ai ning heteroaromatic hath@rqphenyi@rza,s &r%pyrtﬁyi e ansdbatiatden

at ons ere phenyl, naphthyl, n e . Nc

het er oe?r/\{;rrat ic are unsubstitut egwggﬂ)i‘tﬁ%@fiw{gg‘o st%u%rfts §e e?‘é?dqtmm
substituents selected fromthe gmm;;mmmsistm%gf EfCFqu CH NOb, di3, NOZ,
OCF3, CN, COOwe, CONI-12, COWe, NF12, OH havi ng 1, 2, ‘or '4 car bon
atoms, afkoxy having 1, 2, 3 orCQOMérQQN}é@ cﬁ\@Meleh'@t,IQI-H&ttkymhavmgltt apoyl ,
met hyI sul fonyl and net hyI sulfog %m no; 10 May 2005

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

R(4) is hydrogen or alkyl having 1 or 2 carbon atoms:

R(5) isF,Cl, Br, 1, CF3, NOo, CN, COOMe, CONHp, COMe, NHp, OH, alky! having
1,2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl or methylsulfonylamino;

15 R(30) and R(31)
independently of one another are hydrogen or methyi;
" and their pharmaceutically acceptable salts.

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

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

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

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




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,
where phenyl or 2-, 3- or 4- pyridyl are unsubstituted 5 oroM®si005uted by
1, 2 or 3 substituents selected from the group consisting of F, O, Br, 1,
CF3 NOZ2, CN, COOwve, CONH2, COVe, NH2, OH alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 12 carbon atons, di met hyl am no,

sul famoyl, methylsul fonyl and 10 nethyl sul fonylam no; R(4) is hydrogen or
al kyl having 1 or 2 carbon atonms; R(5) is F, d, Br, 1, CF3, NO02, CN,

COOMe, CONH2, COVe, NH2, cwtrerelrmnyrm\d prgrdynareams&bentuzbd:@rmm&m

al koxy having 1, 2, 3 or | am no, sul fanmo

met hyl sul fonyl or nethyl 547 %‘Hr%%ﬁﬁﬁ@@él'gc rﬁ(’@f?"?’ﬁ@&)@%@e@h I bef
one anot her are hydrogen dr, I‘]‘EIFF’QUOCF@F(dHtJjIQy]maQWf@QIL@ b&l%'ohyat@rﬁg%%a he
salts. Especially preferred conpounds of the fornmula | are those in iC

20 A4 is CH or nitrogen; Alkoxxhaving, 1 862 cadonAitomsd A8 i ndependently of one
anot herg are % ngﬁgdm%ﬁre at least 5 of these groups are CH 25 Very
rerery

especi aIIy p ntds of the formula | are those in which: R(1)
is (O OR(®), soBR(A®RN, COR(I 1) or CONR(12)R(13); R(9), R(lI 0), R(I" 1)
and R(I |nde of one another are CxH2x-R(l 4); x is 0, 1, 2 or
3; 30 K( ﬂ? i s gf»tgaynrhb&)’ng 1, 2, 3 or4 carbon atons, cycloal kyl having 3,
4, 5, 6, 7, 8>pr q@bbq)ra,r%toms, CF3, phenyl or pyridyl, 10 May 2005

R(16) is alkyl having 1, 2, 3 carbon atoms, cycloalkyt havrng 5 or 6 carbon
10 atoms, CFg, phenyl, or pyridyl

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 substituents selected frorr; the group consisting of F, CI,
CF3, alkyl having 1, 2 or 3 carbon atoms and alkoxy having 1-
or 2 carbon atoms;
15 R(4)} is hydrogen;
R(5) isF,Cl, CFg, CN, COOMe, CONHg, COMe, NHo, OH, alkyl having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
independently of one another are hydrogen or methyl;
20 and their pharmaceutically acceptable salts.

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

atoms or alkoxy having 1 or 2 carbon atoms:




12 where phenyl and pyridyl are unsubstituted or substituted by 1 or 2
substituents selected fromthe group consisting of F, d, Br, 1, CF3,
OCF3, OH, alkyl having 1, 2 or 3 carbon atons or al koxy hauliMpy200§ 2
carbon atons; 5 R(13) is hydrogen; R(2) is hydrogen; R(3) is CYH2y-R(1 6),
y is 0, 1 or 2; R(16) is alkyl having 1, 2, 3 carbon atons, cycl oal kyl
having 5 or6 carbon 10 atons, CF3, phengl, or pyridyl where phenyl and
pyridyl are unsubstituted or substituted by 1 or 2 substituents selected
fromthe group consisting of F, d, CF3, alkyl having 1, 2 or 3 carbon

atons and RlHOXY: ' 1 or 2 carbon atons; 15 R(4) is hydrogen; R(5) is
F, d, CF3 tzjg:N _%QQI&D\IHZ, COve, NH2, OH, alkyl having 1, 2 or 3 carbon
atons or aﬁ@xy'%gyﬂagﬁﬁﬁk 2 carbon atoms; H(30) and R(31) independently
of one another are hydrogen or nethyl; 20 and their pharmaceutically
acceptabl e saltd. Evel¥ r%r%'speci ally preferred conpounds of the formula |

are those in whirghe) BEkvihs: r?%%‘rh ' | A1) 25
i ndependent | y oquon)e anotyherv%?' %%(CE&%? ; S’%F@gg(?q% 5&’9;83@“1‘4) is
cycl oal k§1 having 5 odlemsapbenylarysdgs phenyl , where phenyl is
unsubstituted or substitut or, 2 ,substituents selected fromthe
group consisting of F, 30%%%@;'?"![&% '%@,UWES*&PWWM?W@@P@ or 3
car bon or 2 substituents selected from the group consisting of F, CI,
CF3, OCF;, alkyt having 1, 2 or 3 carbon atoms and alkoxy
having 1 or 2 carbon atoms;
10 R(4) is hydrogen;
R(5) isF, Cl, alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2 carbon
atoms;
R(30) and R(31)
are hydrogen;
15 and their pharmaceutically acceptable salts.

An embodiment may also relate to the preparation of the compounds | and to their

use, in particular in pharmaceuticals.

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

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

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

are only of restricted use because of their potential proarrhythmic side effects. There is



nms or al koxy having 1 or 2 carbon atons; 10 May 2005 13 R(2) is
ﬁ;grogen; R(3§/ is C g/HZy- R(I 6); yis 0, 1 or 2; R(16) is alkyl having 1,
2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon 5 aton®Maheesl or
pyridyl, where phenyl and pyridyl are unsubstituted or substituted by I or
2 substltuents sel ected fromthe group on5| sting of F, d, CF3, OCF3, _
al kyl having 1, 2 or 3 carbon atons and“al koxy. having 1 or 2 carbon atons;
10 R(4) is hydrogen; R(5) is F, d, alkyl having 1, 2 or 3 carbon.atom; or
al koxy haying 1 or 2 carhon atans: R( 30? and R(311) are hydrogen; 15 and
t hei r ph:% %B[ﬁ?géefa}t ynedical pesd fer thadeye OAm%mbmtmmedmna???gﬁ{gfg?r% to

¢ "4 odtP 1 14l of .

Eﬂgr ﬁwracgaft?%;??ﬂgrgﬁ%ﬁesc?éﬂeg&ﬂ@sm%%ggr@h Bﬁ% 1Q$hs|m%t'ﬂ8‘ﬁe(/\ere hlthe_rt?)
unknown. dﬂV@}P%@ntémthﬁaemamgerﬁemtozfmmmmmmnr)el and, as an ultra-rapidly
activating delayed rectifier, inhibit a designated potassium current in
the human atrium The corrpounds are therefore particularly suitable as

f ment and
novel abtlt has hyeﬂnthwad:i’aatmostQupmwedﬁlcu!a?gtrrﬁ?ﬂgfﬂiéé‘% ﬁbi(%ctttgere% F) or

| th
g{ ?ngl ? f({,l {t‘(i?{%’a‘t"’tﬁ{’g? aﬁH‘ ’\E/?”tlrfvﬁgzp%m V?’mth&m@r@m i:a$de hasud Bméngccm@zchh@ nmost
frequent sper at Sicaimes amdi 6&r|y ﬁbﬂh&ﬁ&%@%rﬂﬁgufncﬁ%gf%:ﬂcr e ardia

and_ freque | eads to S€q er ebr al
Is'[] rC(r)Eg.SI ng’r%cag@’oﬁ%”ogﬂbgﬁmﬂ?ﬂ@iﬂg therciom potemtial ia@veabdyizethedfahiedds t 0 nore

Th resentl
than 80, GRRifARAR i Y Evérfil SR ornRiibh ?I"L.HS éolatsk?/ il Drug Dév. Res.
10 19, 1990, 129 - 140; “Potassium channels as targets for antiarrhythmic drug action”).
The length of the action potential is essentially determined by the extent of repolarizing

K™ currents which flow out of the cell from various K+ channels. Particularly high
importance is ascribed here to the ‘delayed rectifier’ I, which consists of 3 different
components, IK;, IKg and 1Ky, | |
15
-Most known class Il antiarrhythmics (e.g. dofetilide, E4031 and d-sotalol) mainly or
exclusively block the rapidly activating potassium channel I1K,, which can be
demonstrated both in ceils of the human ventricle and in the atrium. However, it has
been shown that these compounds have an increased proarrhythmic risk at low or
20 normal heart rates, arrhythmias which are designated as “torsades de pointes” being
observed (D. M. Roden, Am. J. Cardiol. 72, 1993, 44B-49B; “Current status of class i
antiarrhythmic drug therapy”). In addition to this high, in some cases fatal risk at a low
rate, a decrease in the activity has been found for the i Kr blockers under the conditions
of tachycardia, in which the action is especially needed (“negative use-dependence”).
25
While some of these disadvantages can possibly be overcome by blockers of the slow-
activating component (IKg), their activity has hitherto been unconfirmed, since no

clinical investigations using IKg channel blockers are known.

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



ry antiarrhythmcs of classes | and Il reduce the reoccurrence rate
g:‘JSfAIC:),rmbﬁt are onl>/y of restricted use because of their potenti al
proarrhythm c side effects. There is 10 May 2005 14 theref aoeMay Wogat
medi cal need for the devel opnent of better medi canents for trgatl ng atrial
arrhythmas (S. Nattel, Am Heart J. 130, 1995, 1094 - 1106; "Newer
devel opnents in the management of atri é'l5 fibrillation"). 5 I:[' has beltlan
shown that nost supraventricular arrhythnias are subject to "reentry
exci tator yes. Such reentries occur when the cardiac tissue has a slow
conduct i IV ighehangel =tm@159%1ﬁ%mt3uiﬂﬂy Ia/rgeyoleho tthe repilaaizatioy ppasd Rope

er I od prol onging the action
pot ent; al rRagaPURER LR of 8id R BblaeS o Bt BhiTo iy B on Comenesan ng

their forwigt ihennfiBitidn B 28r3KY, baﬁicyla%‘é@fe@ﬁye Hﬁﬂﬁom @Paﬁgné%g llpa! The

140; "Potassium channels as targets for-antiarr

| engt h ofactine pauantuammmtmaﬂoamel@dﬁ@swme&hﬁbrﬁ@rtaﬁﬁﬂd?ﬁ%tm%{/.g%Ihgugx}(int of

channol 3 MBHpEeleR{FPGPInPLINe Mipen AaITEPetSNigaiiomes thai botpbsitive cfidel aeed
rectifi embiddkadulor gle W,P%s%bélaﬂf/ uAd&l %E?a?t%!ogﬁ%l’@%ﬁﬁ;%% of cérmlﬁﬁﬁ@nd | Kur .

15 Most known class II'T antiarthythm

d- sot al olfpriletonl shaud bexsaiicuiany| prohbasdod (v, CMacAE! /3! kaghpgtgssi um

[ ] h can rated both in cells
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dsitrizhibril@tionasdRRsiede RRQA T 6 MEHES 0gr mal _ heart
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obser (D. M Roden, Am J. Cardiol. 72, 1993, 4413-4913; Currﬁnthstatus
of cl assid édntradhtd ﬁ(fghhmm ik 'al%otcp:%[xﬁf?%'t %héj'gi‘aéma\?%nﬁq'{g,”tgteﬁg(w@eﬁég LN

sone cases fatal rate

f ound foplayslanlmépobhmabw iR th@ﬁ@mahh‘ﬁnﬁlﬂnghf h&’?ﬁ rg@(ﬂgc'g (?rr tﬂisg‘gaééh Y\@' ggrre

needed negat i ve use-
Ent] et ﬁgtsleﬁ}rﬁl’ \%ime*ﬁ?jg%” )éfaWEngS‘lO(bN 0 panteassite m?]lbgr;]ame?ﬁugf or I, trgeﬁ?glsdr%
therto been unc
2:3;'(:%’&;1)&%&8”9&?1% abldfiBn e Ventrds e\e/xcth}/derziaf?omlthe start (Z. Wang et al, Circ.
15 Res. 73, 1993, 1061 - 1076: [lacuna]

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

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

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

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

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

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

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




clinical investigations using Ks channel blockers are known. 30 The
"particularly rapidly" activating and very slowy inactivating.conponent of
the delayed rectifier | Kur (= ultra-rapidly activating dellayes 2005
rectifier), which corresponds to 10-May 2005 15 the Kvl1l.5 channel, plays a
particularly large role in the repol ari %ati on period in the human atrium

I nhibition of the Kur potassium out wardBcurrent is t hus, in conparison

with the inhibition of IKr or IKs, a particularly effective nmethod for

pr ol ongi gﬁ] t he a%jri eH al,cti,on potential and thus for the ending or

prevent i GIYOSFMENHPRAA aRRIIGAHIANS ake staiatuiale pempledely wiftebst tofthe kenipoomas act i on
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targets for drug therapy and atria] fibrillation-induced el ectrical
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t he K\'/l-ﬁn@ém'?'ﬂﬁh,-pa’ebhﬂﬂ&@ﬁ, structurally related am nochromans are
cl ai ggg as Kvl.5 blockers i1n WO 00 12 077. The application WO 99 62 891

cl ai t hi azol i di nones which |ikew se bl ock the
The compounds according to the invention were hitherto unknown.

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

in Symett, 1994, 349 and Can. J. Chem. 2000, 905. The compound A mentioned there
20
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X = H or Methyl

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




i um channel . The applications WO 98 18 475 and WO 98 18 476 claimthe
5ggasgfuvarious pyridaziggnes and phosphi ne oxides as antiarrhythmcs which
shoul d act via 30 bl ockade of the Ikur. The sane conpounds WeMay®@00§i nal |y
al so described, however, as imunosuppressants (WO 96 25 936). All
conpounds described in the 10 May 2005  _16 abovenentioned applications are
structurally conpletely different to t He conmpounds according to the
invention of this application. For all conpounds clainmed in the
abovenentioned applications, no clinical data are known to use. 5 It has
now surprisingly been found that the ortho, neta-substituted biaryl

[ i ; : f _the humgn Kv1.5 channel .
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J. Chem .20%0,9905. ¥hgv%orrpoﬂ%§ & I’YE?WII'OFIE@’ e eoﬂ,u@dﬁpyi,;ﬁodegyw 0
Et,, ~ N Xidecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl.
10 The divalent radicals derived from these radicals, e.g. methylene, 1,1-ethylene,
1,2-ethylene, 1,1-propylene, 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.

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

20
N-containing heteroaromatics having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms are in
particular 1-, 2- or 3- pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl,
1,2,3-triazol-1-, -4- or 5-yl, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-
oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,

25 1,3,4-oxadiazol-2-yi or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi, 2-,
3- or 4-pyridyi, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4- 5-,
6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-,
-, 6, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-

30 quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-,
6-, 7- or 8-phthalazinyl. Also included are the corresponding N-oxides of these
compounds, i.e., for example, 1-oxy-2-, -3- or -4-pyridyl.



X = H or Methyl have a carboxam de groEp inltBF oLpho pOf:L:?; }g ;2?
second phenyl ring, and a ot assi um channel - bl ocki ng ac .
ngcribgd. {0 Nhyg2005 17 2ccording to the invention, alkyliondsizmss and
al kyfene radi cals can be straight-chain or branched. This also applies to
t he al kyl ene radi cals of the formulae CxH2x, CyH2y, CZH2z, CVH2v and
OwH2w. Al kyl radical s and al kyl ene radf@%ls can al so be stralght 5 chain or
branched if they are substituted or are contained in other radicals, e.g.
in an alkoxy radical or in a fluorinated alkyl radical. Exanples of al kyl
radicals are nethyl, ethyl, n-propyl, isopropyl, n- butyI |sobutyl

t neop
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e.g. nethylene, 1,1-ethylene, 1,2-ethylene, 1, 1 -propylene,

1,2-pro is&itheppQ dvi3 R Y, ut yl ene,
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of al kyl ehi¥ladi cal s. 15 Cycl oal kyl radicals can |ikew se be branched

Exanpl es of cycl oal kyl radicals having 3 to 11 carbon atons are

cyclopropyl, cyclobutyl, 1 -nethylcyclopropyl, 2-nethylcyclopropyl,
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havi ngld 2 24- ,235,,5366215 2.86- arsarslgas.%ﬁr@oﬁésepdnemgaﬁ@égéﬂnaf Lo 2

or 3- pyrro -"or '5-imdazo pyrazol yl,

1,2, 3- tr@&?@éo&sw a’5°4aPR£'PS$0 the Nfozfawlﬂg|f@iejparpmatlc83thedhfopﬁegx¢ orthe or

5- tetrazmrylrada;aj - or 5- oxazolyl, 3-, 4- or 5-1soxazol y],

1, 2, 3-oxadi azol -4- or -5-yl, 1,2, 4- oxadiazol - or -5-yl,

1, 3, 4- oxadi azol - 2-yl or -5- yI 2|—, - or 5- th| azolzyl tﬁ-, 4-Zglr o
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6- pyr i1 difigyent. 3- or 4-pyri dazi nyI pyrazinyf, 1-, 3-, , 5-,

or

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

20 pyrrolidine, piperidine, morpholine, thiomorpholine etc.

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

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

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



6- or 7-indolyl, 1-, 2-, 4- or 5-benzimdazolyi, 1-, 3-, 4-, 5-, 6- or
7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7-
or 8-isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8 30 quinazolinyl, 30M4y2005-, 6-,
7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-,
7- or. 8-phthalazinyl. Also included are the correspondi ng N oxides of these
compounds, i.e., for exanple, | -oxy-219 -3- or -4-pyridyl. 10 May 2005 18
Particularly preferred N- containing heterocycles are pyrrolyl, imdazolyl,
qui nolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl and pyridazinyl. 5
Pyridyl irBaleptasefuntarates, malates pylncaiydies, Bic.dhtte dommiunderof the frmdtd hi enyl .
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2,3,4-, 2 ﬁﬂS- 2,3,6-, 2,45, 2 4 6- or 3,4,5-position. Correspondi ngly,
the sane “RiENeY 0} e domporingp ol g orimia hacosrding i eustersaer pacesassi tos, t he
Fhi ooh O ab . i . Tt :
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tolerable salts, i [} particul ar the pharmaceutically ut e salts. Thus
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15 form of mixtures of the two enantiomers in different ratios or in the form of racemates.
Individual stereoisomers can be prepared, if desired, by separation of a mixture
according to customary methods or, for example, by sterecselective synthesis. If
mobile hydrogen atoms are present, the present invention also includes all tautomeric
forms of the compounds of the formuta 1.

20 _
The compounds of the formula | can be prepared by different chemical processes,
which are likewise encompassed by the present invention. Some typical routes are
outlined in the reaction sequences designated below as Schemes 1 to 4. A1 to A8 and
the radicals R(1) to R(4), R(30) and R (31) are in each case defined as indicated

25 above, if not stated otherwise below.

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




30 contain one or nore basic heterocycllc rings can also be used in the
formof their physiologically tolerable acid addition salts with i norganic
or organic acids, for exanple as hydrochlorides, phosphategp Maylfoases,
nethanesulfonates, acetates, lactates, 10 May 2005 19 nul eates,
furnarates, mal ates, gluconates, etc. If the conmpounds of the fornula I
si mul t aneously contain acidic and basi &groups in the nolecule, in addition
to the salt forns described, the invention also includes internal salts,
"betaines'. Salts can be obtained fromthe conpounds of the fornula I
according to custonar processes, for % exanple by conbination with an acid
or base in a k¥ #* .d@%persant qr ter gively fromother salts by
ani on exchangggk prlaterQ§U hePd@RbQuIIgEOf the fornul a
| can be pre s e0|sgn? |c fgrnﬂ If thewggﬂpounds of the fornul a
| contain on or férs o] symﬂxyry, rhESTrTnm%*rﬁdependently of
one anot heR{%)ave theA cgmﬁlguratl n or the R configuration. The invention
i ncludes all possible dtler eoi soner8hlle. g. enantioners or diastereoners,
and ni xtures of two or nore StEF?ﬁISOHEFIC forms, e.g. enantioners and/or
di astereoners, in ény desired rat The invention thus includes
enantionmers, e.g. in enantiageric pure form both as |evo- and
dextrorotatary antlpodes and in tﬁ@ 15 formof m xtures of t t wo
enantioners in dlffereﬁi' h the form of racenaLas. ndi\R¢glual
stereoi soners can be par d |f desired, by separatlﬁﬁ of>Ta mikt ure

accordi ng to cu&tgﬂ?d ) for exarrpl e, by stepngoselgctilve
synt hesi s. R rogen atons are present R Heyent i RNt i on
al so i ncl udes c forms—of__the conpounds the formula 1. 20

The corrpounds"of the fdrmul®? | can be prepar ed byHMNf f éf€ntA6heni cal
processes, @hi ch are*"l8 gﬁsse enconpassed by the pres i_dgention. Sone
typical nutes are outlifnéd in tiHe reaction sequences de3Afnat eq, bel ow as
Schenes 1 to 4. At to A8 and the radicals R(1) to R(4), R(30) and R (31)
are in each case defined as indicated 25 above, if ng{ stated otherw se
bel ow. Thus a conpound of the formula 1, for exanplejfis obtained as in
Scheme 1 (method A) or Schene 2 (method B). as~"™% N/R3

Al A4
R(4).
1, R(1)}X, 2. R(2)-Y R(&(S LR
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| 1
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—

Scheme 1

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

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

amine into a carboxamide, sulfonamide, carbamate, urea or thiourea derivative. The




20056 20 0 HO ~01-1 0 R(30)R 'S A2 ~A~ N R(3) Pd(PPh3)4, DVE, 11
éOAIMaKIaZCCB 0 "AAM HI R4 R(9 A8, ,AA6 00 IA3~A R(3) A2 N A~A R(3)
11 A2~ N A ~- A 111 10R30) 1Y, R4 A -_Ad Kt4) zomyzpszx R(3 R
1~0 W A5 R(9) A8 z~ A?2rM1V AR~-A7 A6V 0 A2 ~AN-- R(3) A ";M 1.
R(I)-X 2. R(2)-Y R( RG3QR(31) R(4)~ A5 R-2) A8~~A~rM Scherme 1 5 .
Bisaryls of the formula IV can be prepd&led by pall adi umcatal yzed Suzuki

coupl i ng
radical X here is a suitable nucleofugic leaving group, such as F, CI, Br, imidazole, O-

succinimide etc,

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

chlorine or O-succinimide, i.e. chloroformates or succinimidocarbonates.

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

10 chlorine, i.e. sulfonyl chlorides.

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

15 imidazolides or mixed anhydrides. However, it is also possible to use the free acids of
the formula R(1)-OH in the presence of suitable condensing agents such as
carbodiimides or TFFH.

For the preparation of compounds of the formula | in which R(1) is CONR(12)R(13) or
20 C(S)NR(12)R(13), i.e. ureas or thioureas, instead of the compounds of the formula
- R(1)-X compounds of the formula R( 12)N(=C=0) or R(12)N(=C=S) can also be used,

i.e. isocyanates or isothiocyanates.



(which can be carried out, for exanple, in the presence of Pd[(PPhs)14 as a
catal yst, sodium carbonate as a base and 1, 2-di net hoxyet hane as a sol vent)
of an aromatic halide of the fornula Il with an aromatic Homay 2008ci d of
the formula 11. If R(9) is an easily cleavable radical, such as tert-butyl
or benzyl, conpounds of the formula V can 10 be obtai ned, which can then be
converted into conmpounds of the formul &2 by reaction wth reagents R(l)-X
and/or R(2)-Y. The reactions of the conmpounds of the formula V wth
conpounds of the formula R(l)-X correspond to the known conversion of an
amne into a carboxam de, sul fonam de, carbamate, urea or thiourea
derivative. The 10 May O?:ll radical X hgre is a suitable nucleofugic
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Scheme 2

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

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

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




HO, OH0 !':0) R 311 B AKR( A2 o-P Pd(PPh,),, DVE, HI O N~"A5 + Alll

= Me; Vil 00 A2 ~A
A4 Na2CO, | R(9) A8,, 7-A6 A [Br,1, Cl1 R = Me; Ethyl, etc

0~R ~Aif ~AA2OH Al M I | Al -- A z- B. UOH OR30 - - -10-May 2005- - - - - -
(31 0rN5RQ HONA5 R(9) ASz~,A~A6 H 11 Vill Ix A&z~.A7rA6 Z. B.
EDC, Et3N, z. B. TFA 1. R(I1)-X, IV =------- V NHR(3)R(4) 2. R(2)-Y Schene

, , q
2 5 Bisaryls of the formula VIII can be?3prepgir ed by pal |l adium catal yze
Suzuki coﬁpl ing of an aromatic brom de, iodide or chloride of the formula
VII with an aromatic boronic acid of the formula 11 (Schene 2). Hydrolysis
of the esf@scripefigythe leragwanphey castbk abfrmudsut partzuldrgeaciahtiyedlisk/ty fornul a

| X Wi Ch géiRvalitn BPMEBEIE b} 8. D6 Ay RIchexyitarodlimite (DCC) or N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (EDC), if appropriate with
addition of hydroxybenzotriazole (HOBY or dimethylamihopyridine (DMAP). However,

5 reactive acid derivatives can also first be synthesized by known methods, e.g. acid
chlorides by reaction of the carboxylic acids of the formula 1X or using inorganic acid
halides, e.g. SOCl», or acid imidazolides by reaction with carbonyldiimidazole, which
are then subseduent]y reacted with the amines of the formula HNR(3)R(4), if
appropriate with addition of an auxiliary base.
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(ﬁ( JR 1)}H,Br,l] O R@ )gOﬁB,OH
0 N “SA5 1. MeLi und/oder tert. Bul
o P A I
R(®) A7 T 2.BOMe), 3. Hol - R@ " AB.., A6

i
X
Scheme 3

The aromatic boronic acids of the formuia Il needed in methods A and B can be

15 synthesized from the aromatics or aromatic halides of the formula Vi by ortholithiation
or halogen-metal exchange followed by reaction with tfimethyf borates (or other boric
acid trieéters) and subsequent acidic hydrolysis.

0 Q

0
oo %LO,R Lon Aﬁ’ASQHJ\OH A::’AS)/LN _R(3)
i S
NHR(3)R{4) i
Al A4 — Al A4 (BIR(4) Ry 112(4)
[Br, 1, Cl) R'OH and [Br, 1, Cl}
z.B. H,80, Br, 1, Cl]
Vil X il

20

Scheme 4




'V by coupling with am nes NHR(3) R(4). As described in Schenme 1, cl eavage

of the 10 labile group R(9) yields conmpounds of the fornula V, which can be
further convertedgto Iocorrpounds of the fornula 1. The aboversMdyRoesl
reactions of the conmpounds of the formula I X with am nes of the fornula
HNR(3) R(4) correspond to the known conversion of a carboxylic acid to a 15
car boxam de. Nunerous nethods for carrﬁ“ng out these reactions have been 10
May 2005 23 described in the literature. They can be carried out

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

usi ng di clfed Balisep|d harteamula Wi eppdojechin mlethdBcan be synthesnzed by

i ) m de hi or| e (EDO),. if
appr opt | S R X rof IR GRS oy Bt et eBlaestyediae trdcias of e |
di met hyl afmmuipyf kmbwrefr()llﬁl\ﬂﬁé)hterhmr@bercusﬁmﬁa}@@gie\ﬁﬁc%rﬂ g{dgéggl-h%ggorﬁ?tgbnao%so

.g. acid | ori
I Lésia?go%\ lﬁé@ﬁﬁ% 6#/ “%Eh@f ‘F‘Hﬁ.ﬂ%{ﬂpww in&etpd fi\\eregehtamam dccdidingdes,
e. 9. SEkehemk ARoM theed®zebf #RSfoRWuA eﬂ?tdf{e? h%rto@sfsatro%B%ﬁgi qd¥aﬂzo§}3faﬁg
which are then subse uentI reacte w t’h the’am’nés of ¢ Sf
HNR( 3) R( 2¥ith amings RS Btd. ehnlmm ofitbe acfidehordizah barcardsseut in 1 WeyOH 0

HONAS R A8 -, A6 I
l:l- ﬁ? % %bb l%%d% PF%EQ %%ﬁ(ﬁ%%u O?f&%g@'uéa o B omati ¢ boroni c
acids of the fornul a 11 needed in methods A and B can be 15 synthesized

tic halides of the fornmula VI by ortholithiation
or nal ogUReRBRieS8eR i A T pbertBuets; o Bmprrasiy pioter!fvnctinneroos i s (o

ot her Mbmdecude irdcdridirefdzetion stspd. SubR proteBiveasibdp fedhHlRlsVab Samiliar to the
person skilled in the art. The choice of a protective group for possible groups and the
processes for its introduction and removal are described in the literature and can be
adapted to the individual case, if appropriate, without difficulties.

15 The compounds of the formula | according to the invention and their physiologically
tolerable salts can be used in animals, preferably in mammals, and in particular in
humans, as pharmaceuticals per se, in mixtures with one another or in the form of
pharmaceutical preparations. The present invention also relates to the compounds of
the formula | and their physiologically tolerable salts for use as pharmaceuticals, their

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

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

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

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

can then be used as a pharmaceutical in human medicine or veterinary medicine.
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formula VI1 enp

| oyed in nmethod B can b&4aynt hesi zed by procedures known

fromthe literature or are readily obtainable fromthe acids of the
fornmul a X krfbdfrond aspesteof|the gresen '@VW'OBL%‘?\M%? pharaceplicah Preparalieinods.

The aromati GonfpFiing dhaéfﬁ@é’euduée&n&jnttoh%t @kgha cb.lnlpo@rﬁﬂ)bpif@dfohﬁulaatésod A are

obt ai nabl e accordi ng schenme 4 fromthe esters of formula VII,

after hydr oldp§ped PBoYh @ndler axphsgrn%cgubcraﬂhgaccaptfah!ea?ﬁ'h&erwﬂme%)aﬁc\@) ' The

|'i nkage of tdam UhdeoélﬁHQ Wﬁﬂpﬁh@m@éédtnbﬁl@ é&bpﬂametm.d&ym semret bad, above
for thereactlon of npounds’ of formula I Xto IV. In all rocedures
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nol ecul e in certain reaction steps. Such protective group techniques are
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person skilled in the art. The choice of a protective
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I f appropriate, without, difficulties ounds of
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tol erabl e salnbiprephyiaRi i KedhhrhelHedRitet digdaeber ably in mammals, and in

particular in

humans, as pharnaceuticals per se, in mxtures with one

anot her

or

in the form of pharmaceutical preparations. The present

i nvention algeunfl ApRst bPtHeSre8MIDAVEISN Providdiealwendt @ compBand BEitHe

phy5|olog|call tolerable salts for use as pharnmaceuticals, their 20 use in

the t her apy I ahHgfingdiaboys apd(er cfarhasmaceuticaly arceatahis Faltiarsoiiee f or

t he

the production of a medicament for the therapy or prophylaxis of cardiac
arrhythmias which can be eliminated by action potentia! prolongation.

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

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

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

atrial flutters.

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

flutters (cardioversion).

A ninth aspect of the present invention provides a pharmaceutical preparation,
comprising an efficacious amount of at least one compound of the formula | as



production of nedicanents therefor and of nedi canments having K+

channel - bl ocking action. The present invention furthernore relates to
phar maceuti cal preparations which, as active constituent, dOM®iav0an
ef ficaci ous dose of at |east one conpodid of the fornula | and/or of a
physiologically tolerable salt thereof in addition to customary, 25

phar maceut i €afingd pbewscansiier efehpbaraaceuiivalin arganiahie salftherppiande@icutifical
prepar at | ongnali BRlckd. £ORUR Bofhpodndd 1SYLURS witt PlariciRica)f abptabfe
conmpounds of ah Wc i 3;0 rpo nl?1e|(r9d¥3phys"}"o I?)“g:]é}rcacly ttgfaer aBI e salts.
The phar rracé’ﬁ't“P'@élanﬁlaéﬁiﬁY%tl ons can be prepared in a manner known per se.
To this end, the conpounds of the formula | and/or their physiologically

tolerable salts are broug together with one or nore solid or liquid 30
phar maceut i dafeniieaprectof h@l/p&se@kmvgmm groxides g pharegcedical prepdeaiBnat i on

with other BhaKSRG Mt éfﬁ@éctdﬂsaé?ﬁd%? oFer%%f‘Qﬁe cbfbBurd §\U{hteaﬁéhﬁula | as

adm nistration or dose form which can then be used as a pharmaceutical in

hunan nedi cidgnest abevecand/rlrsf %‘ﬁﬁfﬁiaﬁ@lﬂlcﬁﬂy WPM%&MW@@Q&W Hpect of
the present chéer‘é“tb!d&ﬂenpésoé(ét%%oﬁlpﬁhﬁd%ér% ﬁﬁeﬁ%&@dtic@ﬂ}v acc%ﬁt’HBre' sing an
ef ficaci ous anount of at [east one conpound of t formul a’l defi ned
above and/ oveBjFles apAaAAEYBut i cal |y acceptabl e salt thereof as actl ve
conmpound, together with pharmaceutically acceptable vehicles and additives
and, if appr oprl ate, additionally one or nore other pharnacol ogi cal active
conpounds. AR aieNenih %FsP&é’ch tlast Pﬂeﬁ@’tﬁ?"%@m PfoM'@éﬁﬁ|ﬁ9ﬁr’ﬁ?“@vt‘@é§m@a[ﬁ'§"of a

conmpound of cbﬁ?rlsﬁ@ra'ﬁvéfﬁcdmo% dedunp e aﬂ%‘é@oﬁé‘@bﬁﬁboﬁﬁd of %%Ffﬁ@ﬁqté§a| ly
accept abl e sal hereof for the production of a nedicanment having K

channel - bl o€Rfingy akaveqndfasof enrhapRasarigallyArgeplablsHaltdhereobandcof a beta
channel - medipRjcRek £4 5&%%mp6uﬁ&§1 bt RAMH prﬁmb&iltleélﬁﬁé‘d%bpiaﬁrée\mﬂu%‘s

provi des a use of a conpound the fornula | as defined above and/or of a
phar naceut i @86 pgdifivesept abl e salt thereof for the production of a

medi cament for the therapy or prophylaxis of cardiac arrhythm as which can
be elimnated by action potential prolongation. A fifth aspect of the
present invention provides a use of a conpound of forrmula I as defined
above and/or of a pharmaceutically acceptable salt thereof for the
production of a nedicanent for the therapy or prophylaxis of reentry
arrhythm as.



A sixth aspect of the present invention provides a use of a conpound of the
formula | as defined above and/or of a pharnaceutically acceptable salt
thereof for. the production of a medicanment for the therapy10Mdr20phyl axis
of supraventricular arrhythm as. A seventh aspect of the present invention
provides a use of a conpound of the fornula | as defined above and/or of a
phar maceutical ly acceptable salt there@b for the production of a .
nmedi cament for the therapy or prophylaxis of atria[ fibrillation or atrial
flutters. An eighth aspect of the present invention provides a use of a
conpound of the fornula | as deflneg above and/ or gf a ph?rpgfeghgcally
~accept abl, t.he producti a | canen
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har ma ne ocker as
et vﬁﬁ'ﬁﬁﬁﬁﬂ%’é‘ R O Bar e R MR barbaP b Platy B IS 5emefia s and
addltlve?etﬁ‘ﬁt%ﬁ]th aspect of the present invention provides a
phar maceuti cal preparation, conprising an efficacious anmunt of at |east
one conpound of the fornula | as defined above and/or of a

dhegerson sidlkeebindbe artdafdmilibese gfe Basls of his/HeKex &r*ﬂﬁﬁ&ﬁied ifher as
ggfllr\r/rgcgg L har maceutically acce Itja e ﬁ es and

addi ti ves%&é gﬁ‘@@'&ﬁ%ﬁé g@‘&?&\i\% }fotﬁ? ﬁ'@S'ﬁféﬁ%ﬁmaW&mhf@mﬁamﬂ deadehtlon to
phar mddesbiveats, gsldomicrs| QerposﬁQdes'és n&b?ﬂ egélble?ﬁsc%ﬁ&'ﬁth%fggme grgmf)‘ouncle ast

ound of the fornul.a | as define ove an
Sﬂﬁr (r:rggre)ﬁéj’”@éﬂ itys peedbleds usestor examele entiaxidants, wsp@santsbémmwmas active

; gﬁ?rcginnf?gﬂ@t ﬂWor%Frfbeﬁpoa PERCeves! {NuRfissR tafzigbeln S oefrycﬁlevmg a Hepot
effect, buffer substances or colorants.
The compounds of the formula | can also be combined with other pharmaceutical
15 active compounds to achieve an advantageous therapeutic action. Thus in the
treatment of cardiovascular conditions advantageous combinations with
cardiovascular-active substances are possible. Suitable combination partners of this
type which are advantageous for cardiovascular conditions are, for example, other

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

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

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

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

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

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

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




25 Pharmaceutical s which contain conpounds of the fornula | according to
the invention and/or their physiologically tolerable salts can be

adm nistered orally, parenterally, e.g. intravenously, recti@May20by

inhal ation or topically, the preferred adm nistration being 5 dependent on
the individual case, e.g. the particular clinical picture of the condition
to be treated. The person skilled in fle art is famliar on the basis of
hi s/ her expert know edge with excipients which are suitable for the
desired pharnaceutical formulation. In addition to 10 solvents, gel
formers, P{RSSBED PBPSPhsde dactosalglecosexer Pawht in particdahesmaiziéh; én dospassd

' | ' . I nti oxidants, . di spersants,
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conmpound o'g tfgﬁ folr mul g | _can al so be combined with other pharmaceutical
15 acti vé'l'co?fﬁ Rd8 V?@%%?%WW%@%K@Q@@MQ“% RES. dpeexaraplacwatsn. Thus in

the treatimot opéugaa@diuﬂ@j%6Hhﬁs&uf‘e§éﬁﬁb@o@ﬁ1r§f§¥%3{:@%&9&%{&9 -‘ir?gfetfi ons with

cardi ovascul ar-active substances are poss é conbi fon
par t ner s aginigirationtforas. \aie clior axemaley aetyativiane glycols andipolmsopiene glgesls.t | ons
are, for exanple, other antiarrhythmcs, i.e. class 1, class 11 or class
1l antiarrhythmcs, such as I Ks or IKr 20 channel blockers, e.g.

dof et i | i Her suhcutaneohe ominteaviehous! apmirsstration, thweadtive consoUMIEES deSirkwits ACE

i nhi bi 11, captopril rampril), angiotensin

ant agoni L RlarERE KRuPrERy hoRE sy R Siubing-preibuliteis et Ahecept or

bl ockdilsexdipientsaaiethroygiahitoosl iR, SusSEmasHEseRNRidH TRRWHATH AMAs ¥ th
adrenergjc activity,. and  also Na+/ H+ exchange inhibitors, cal cirum cehannel
ant agoni {9{@,” aﬂl‘ﬂ%{)‘ﬁ%ipgﬁ'@‘?’gﬁcéﬂ'ﬁ?'?W’%F@l&%ﬁ"hﬁa‘) befephilizedtantdbs havi ng
posi Ui vetybpialisd Sbi@edibed Wi bxagié, Gbt el rod g i SiorPlr AR i o5 For
a formfor oral admnistration, the active ‘conpounds are m xe yvlcfnn t he
addi t i veRieragtioas| Rossile splyentsqre hfos exempies weder, phgdiologicat salive sohgioh or

[ . t met hods i nto the
Ui t bl & S e Al pBBARSI offefel b ApD S ol ol S6Re 06 rar
gel at ih @agrsel grsnannjivdsvistiond, colattbmatively onikiureobithieo/asious BBRbnGar ri er s

whi ch Carﬂeﬁ’t‘?or{éﬁed are, for exanple, gum arabic, magnesia, nagnesi um
car bonat e, '

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

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

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

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

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



10 May 2005 26 potassium phosphate, |actose, glucose or starch, in
particul ar cornstarch. In-this case, preparation can be carried out either
as dry or as noist granules. Possible oily vehicles or solJveMs 20e, for
exanpl e, vegetable or aninmal oils, such as sunflower.oil or cod liver oil.
Possi bl e sol vents for aqueous or al coholic solutions are, for exanple,
‘water, 5 ethanol or sugar sol utions or &4fi xtures thereof. Further

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

pol yet hyl ene gl ycols and pol ypropyl ene glycols. For subcutaneous or

i nt r avenotigighbmichingividual sesponkiveness ofdhe d)‘lmp'(amdsanlmhf ttelsé trediod d4rid o he
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sol ut i ondntepsispeats Wit parerdenal admrmstnsft[ohrtﬁy infictive of RIIURNAS g. RPmRking Bf
formula | physi ol ogi t ol bl e saltsmapharrraceutlcaly
accept ablagqé%%‘z}%ﬁ chﬁﬁ'ﬂu% n”r?' Halle o > adyaida@AoUSs water, or a mixture
of sucltD sol vents. required, the formnul ati on can al so addi ti onal | y
contain her, har maceutl cal excipients such as surfactants, enulsifiers
and st abi PP naéﬁ%"%”so a propellant. Such a preparation customarily
contains the active conmpound in a concentration of 25 approximately 0. 1 to
10, in particular of approximately 0.3 to 3, per cent by weight. The dose
of the aétﬁt%a'é[?j'ﬁﬁ'étm@ﬁ of the formula | to be admi nistered or of the
physi ol ogi cal ly tolerable salts thereof depends on the individual case and
is to be adapted to the conditions of the individual case as customary for
an optllﬁwﬁbcacthembut)’ﬂ(nyﬂwsonw depends, of course, on the frequency of
adm ni st n_the 01 ency and duration of action of the conpounds
in each Pﬂ%pengq'g?‘ﬁﬁla%?o y or prophyl axi s,

DCC d:cyclohexylcarbodnmlde

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



but also on the nature and severity of the disease to be treated, and on
the sex, age, 10 May 2005 27 weight and individual responsiveness of the
human or aninmal to be treated and on whether therapy is canoiMg 2005
acutely or prophylactically. Customarily, the daily dose of a conpound of
the formula | when admnistered to a patient weighing approximately 75 kg
is 0.001 ng/ kg of body weight to 100 mﬁ&g of body weight, preferably 0.01
5 ng/ kg of body weight to 20 ng/ kg of body wei ght. The dose can be '
‘adm ni st g ec{ in th& form of an individual dose or in a nunber of doses,
e.g. 2,3 NQesisaf hederipnigssids ofithe fermuladiul ar when treating acute cases of
cardiac arrhythm as, for exanple in an intensive care unit, parenteral
adm ni stration by injection or infusion, e.g. by nmeans of an intravenous

cont i nuoukhe beresicortidswaresysthdsizeatvint KERMESS - tAcFSHARbIEN 8k e 3‘
Li st of @Pmﬁ%iﬁai&g% %rgli Boc tert-bytyl oxycarbonyl %P N demdRStH4El |
4- di met hyl am nopyri di ! %@S:CBW"E%P exyl carbodi i ni de DI PEA 1
N- et hyi @i i sopropyl ami ne DME 1, 2- di net hoxyet hane 20 EDC
N- ( 3-di | am. nopr gpyl ) - N - et hyl car bodi i m de hydrochl oride Eg. nolar
equi val g%{‘&%fﬁﬂﬂt%{%ﬁ&@P&i@ﬁi'ﬂomtﬁwﬂﬂb@mmmron@ aditt (GerhpyindvelLi et hyl 1t hiurn |
(in hexane) 25 BuLi butyllitRdrnsn pentane) RT roomtenperature |

RP- HPLC r ever se- phase hi gh-perfoigfance chrmat ography THF tetrahydrof uran
TFFH t etranet hyl f| uor oam di ni ur n thexaf | uorjpphogdphat e

N O
H

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

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

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

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

HO. _OH

20

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

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

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

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



30 TFA trifluoroacetic acid 10 May 2005 28 Synthesis of the boronic acids

of the fornula 11 The boronic acids were synthesized as in scheme 3 - their
synthesis is demonstrated with the aid of a plurality of coopbiyeges S

2- (tert-But oxycarbonyl am nonet hyl ) phenyl boroni ¢ acid (Conpound 1) HO /COH
BO N'k O H NBoc-2-bronobenzylamne (5.72 g, 20 nmol) was dissolved in
"THF under argon, the solution was cool?¥d to - 78*C, treated with 13.75 ni

of MeLi (1.6 Min hexane, 10 22 nmol) and, after 1 h, with 28 ml (1.5 Min
pentane, 42 mmol) of tert-BuLi and, after a further hour, trinethyl borate
(9.0 ni, FEOEWIHH iowlaﬁmmousmase wa@arammmdmhmrommamaamwe

the m xt I 0C Ior| t extracted
with di cﬁoﬁ?%}ﬁgt hf’ﬂ%ﬁ Pl'veéjr%rvg%ﬁe?%ﬁﬁhi M@J}h 8’”@?‘5@@&%@% ed NaCf
sol ut i on candentrated. 2.5. gl(?g"/()kﬁ@/palefyeﬂow&bﬁd minh Vs BbidhddPRRICHETS @Al ned.
15 M5 (FAB ?I;E\EE{etre %,{%é % rﬂtz— 08(M|+ 5/7) 252 (M +1).
(R) - 2- (1 oyt Pl 'HQ| RABRSATBIdrRAeR WiRiglcRERI MEomPaRd +2)

1-10" ~ B5791266 M N1k 0-- 20 2.2 g (10 nmol) of N Boc-(R)-phenethyl am ne
were dissolved in 50 mM of anhydrous THF, and the sol ution was cooled to
-780C and treated dropwise with 14 m (1.5 M solution in pentane, 21 mmol)
of tert-butylfithium The m xture was warned to -200C in 25 the course of 2.
h, then 4.5 mM (40 mmol) of trinethyl borate were added and the m xture

was war nedtert ButtwycabepgaatinoreethVhpyricinestibmmome acko@oespdihd®)C, aci di fi ed
to 10 May 2005

HO.__OH

B O
X HJLO%

—
10 : N

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

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

20 309 (M + 57).

Synthesis of aromatic halides of the formulae 1l and VI

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

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

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

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

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




29 pH 6 with 10% HCl, the aqueous phase was extracted w th dichl oronet hane,
and the conbined organi c phases were washed with saturated NaC sol ution,
dried and concentrated. 2.0 g (75% of a pale yeIIOM/soIidlﬁwmyzmnea
obt ai ned which was used w thout further purification.: M5 (FAB, sanple
treated with glycerol): mz 322 (M+ 5 57), 266 (M +1)
3-(tert- Butoxycarbonylanlnonethyl)pyrlépne 4-boronic acid (Conpound 3)
1-10~ ~01-1 BO N ~lk 0-- H 10 (Nr 5.5 g (26.4 mvl) of
N- Boc- 3- ar.ni homet hyl pyri di ne were dissolved in THF, cooled to -780C
treated WithhNafAC 93 iUty drigd L&nd(@nsemr&ﬁﬁdpbﬁttat&s g Bolsofrthe dpsiesarnle deep-
green m ) sIo war ned 20' After addition of trinethyll
bor at e (ﬁ% ?E’,‘%@ f’O @F‘rﬁﬂﬂy? &wtmemu Hifieetias. r oom t enper at ur e |
and stirred overnlght. After addltlon of dilute hydrochloric acid to pH 6,
the solution was concentrated on a rotary evaporator and extracted with
chl orof orm i sopropanol (3/1). The organic phase was dried and
concent re obt ai ned whi ch was |
enpl oye%@ﬁméﬁ&fﬂ?@géﬁ agi:?@mg%ﬁﬁ%%eﬁga% PR ngg UlS eat ed with |
glycerol): Mz 20 309 (M+ 57). Synthesis of aronatlc_halides of the
|
I
|

formulae 11l and VIl General working procedure for the synthesis of the
conpounds of the formula VI | using 25 thionyl chloride: 2.5 mmol of acid
of the formula X are heated to reflux for 4 h with 3 m of thionyl
chloride and then concentrated. The crude reaction product is coevaporated
twice with toluene, taken up in 12.5 m of dichloronethane and treated
with 3 mol of the amne NHR(3)R(4) and 5.5 mol of triethylam ne. The
m xture is stirred overnight, washed 10 May 2005 30




wi th NaHC03 solution, dried and concentrated. 1.5 to 2.5 nmol of the

desired amde 11l are obtained, which can be enpl oyed wi thout further
purification. 5 Exanples of am des |11
procedure 10 May 2005 31 Conpound Structure Mass (ESt) m z
Br 50F 326 (MM|) N HF Br 6 F 360 (M)

Br O F327 (Mfl) NHF Br 9 0 271 (M3

accordi ng to the gendoafayapoki ng

0 270 (M) H
N HF 7 0 F 340 (M)
N--,-~ H

Compound | Structure Mass (ES+):m/z=
4 0 /\_/L 270 (M+1)
O
H
Br
5 o] F 326 (M+1)
N/\©
H
saaey
Br
6 Cl g F 360 (M+1)
saast
H
F
Br
7 Q E 340 (M+1)
L
H
/@Jk E
Br
8 o 3 327 (M+1)
Saps!
=N H £
Br
2] 0 271 (M+1)
: =~ N/\/L
=N H
Br

N

H



N Br 10 I\/éy 2005 32 10 0 F 327 (Mt1) NF Br 0 271 (M+l) NH Br Thé
wer e synt hesi zed according to procedures known fromthe

esters Vil
l[iterature

processes customary in the
Compound Structure Mass

, in

12 0 acid commercially

some cases fromthe acids X by esterificati doMscwding to
5 laboratory. Exanple of ester halide Vil

~ N CEt obtainable Br 10
Synthesis of the biaryls by palladi umc& al yzed Suzuki coupling to the

conmpounds of the fornulae IV (Schenme 1) and Vill (Schenme 2) GCeneral

wor ki ng procedure: 5 0.05 eq. of tetrakistriphenyl phosphi nepal |l adiumand 1
eq. of thecorresponding bhromde L1l or Vil were_added tao ]

1, 2- di met hp¥§et hane (10 m/ mol R mde 111 of32NMHT)aerated with
argon. After 10 mn, {1.5 eqN spondi ngf boronic acid were |added
and finally 2 eq. of [a 2 nol bonate sjol ution. The m xture was
heated to feflux under argon codl ed and diluted with nethy|ene
chloride. The Br
" 9 271 (M+1)
' N™ ™ N,\/L
[ P H
Br

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

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

Example of ester halide Vii

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

10

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

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

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




10 May 2005 33 m xture was washed with water and saturated sodi um chl oride
solution, dried over sodiumsulfate, concentrated and purified by

chromat ography. In the RP-HPLC purification, basic conpound$ M#rmossol at ed
as trifluoroacetates. 5 Exanples of bisaryls of the fornula Vill Ethyl

6-[2- (tert-butoxycarbonyl am nonet hyl ) phenyf] pyri di ne- 2- car boxyl at e
(compound 13) O bEt O N 10 83 m of 1,38 di net hoxyet hane were aerated with
-argon, and 481 ng (0.41 mmol) of Pd(PPh3)4 and 1.9 g (8.3 mmol) of ethyl

6- br omopi col i nate were added. After 10 min, 3.16 g (12.5 nmol) of

2- (t er t - HOPGHPRDWASHIESHWitto watenaAndsainsatdrbs it ahboriticastiutidr, Ak ve: 3 M of

a 2M sodi # t d.. The .mi xture was heated 15 to
reflux un erﬂﬁgrsggﬁéf g?ﬁc%gﬂhie%d?ﬁ\%b@a@wdﬁ C'aﬂOE?ﬂf%?"BHEY HAdRe &R-BPLEool i ng and
washed vpuriicakiore hasitrommpaymas sarbassiarasasdrifl@stoastpant rated and purified

by chromat ography on sil i cagel. 2.12 g (72% of a viscous orange oil were
obtained. M5 (ES+): mz = 357 (M+ 1). 1 HNWR (CDC13): 8 = 8.13 (1 H, dd,

J =775 Exah‘:m‘éé of Bts@@fs(dﬂhbférmu]a’?/ll? 7 Hz), 7.77 (1 H 20dd, J =77,
1.1 H): 7,74 Hz):; 7.52 - 7.38 (3H, m; 7.04 (1 H m;

4.54 (21fthy 6-[P-tte ngfqnyyarbnnﬂam@rmmeﬁﬁr)fbphenwpyr%he-g)carﬁomté3H, t, 3 =7.0
Hz) . Exar(@(g,ﬁ oGhd 1'1)3)sary| s of the fornula IV (according to nethod A) The
fol |l owi ng corrpounds whi ch are simultaneously exanples, were synthesized
25 according to the abovenentioned general working procedure: 10 May 2005
34 Exanple Structure Mass (ES+) mzZ =

10
83 mt of 1 ,2-dimethoxyethane were aerated with argon, and 481 mg (0.41 mmol} of
Pd{PPhg)4 and 1.9 g (8.3 mmol) of ethyl 6-bromopicolinate were added. After 10 min,
3.16 g (12.5 mmol) of 2-(tert-butoxycarbonylaminomethyl)phenylboronic acid and
finally 8.3 ml of a 2M sodium carbonate solution were added. The mixture was heated
15 to reflux under argon for 18 h, diluted with dichloromethane after cooling and washed
with water. The organic phase was dried, concentrated and purified by
chromatbgraphy on sifica gel. 2.12 g (72%) of a viscous orange oil were obtained.
MS (ES+): m/z = 357 (M + 1).
1H-NI\/IF{ (CDCl3): 6 =8.13 (1H, dd, J = 7.7, 1.1 Hz); 7.96 (1H, t, J = 7.7 Hz); 7.77 (1H,

20 dd, J=7.7, 1.1 Hz); 7.74 (1H, d, J=7.7Hz); 7.52 - 7.38 (3H, m); 7.04 (1H, m); 4.54
(2H, q,J = 7.0 Hz); 4.22 (2H, m); 1.46 (9H, s); 1.44 (3H,t, J = 7.0 Hz).

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



10382'(M+1) H Olko NH 2 0 F 453 (M1) NOHF I-koNH 3 C OF
487 (M+l), 431 (M55) NH OF H40 411 (M1) N H NO H5 0 398 (M+1)
NH'Iko ON H10 May 2005 35 6 0 F 454 (Mrl) N O i N H H0May2005
34
Example Structure Mass (ES+):

miz =

1' O OH/\/k 382 (M+1)
o
KA A

2 4] F
Xiﬁﬁp
0" N
/{(iﬁ“@,..
07N O

/\/‘\' 411 (M+1)

453 (M+1)}

487 (M+1}, 431 (M-55)

N
H

5 g 398 (M+1)
H .




70398 (M1) H 'xO 1k0" N H Op 454 (Mrl) NH O ----6F Hydrolysis of

the biaryls VIIl to the acids of the fornmula | X (Schene 2) 5 General
wor ki ng procedure 1 eq. of the ester VIII was dissolved in motNgmuos THF
(3/1, 5 mM/mol) and treated with 2 eq. of a 1 nolar LiOH solution and
stirred at roomtenperature overnight. The solution was then diluted with
wat er and adjusted to pH 3-4 using KHS8® solution. It was extracted a
nunber of times with dichloronethane, and the organi c phase was 10 dried
and concentrated. Yields of between 90 and 95% are typically obtained. The

conpound of thg_..f-e.p.m;.l_ﬁ_l_).g_,b_el ow was prepared according to this procedure:
10 May 2005 36 Conpouhd Structure MassQ ES+) ¥ Tctuf4s# M¥) niz 1410 329
(MH), 229 (MH99) - 0} OH kolo N = ~Synttresi s pf the am des I}V by
anm de coupling to the acids | X (Scheng,2)H 5 eral] working procddure for
the am de cougling 1 efy. of  aRid | X"wWas di ssol*ved i n di chl oronet hane (20

m /ol ) and tireated wt f kriethylamne, 1.2 eq. of EDC,| 0.2 eq.
of DVAP and 1.;2 eq. of|the gorrﬁasp

7

0 /\/‘\ 398 (M+1)
N

8 ) F 454 (M+1)

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

5 General working procedure

1 eq. of the ester Vill was dissolved in methanol/THF (3/1, 5 ml/mmol) and treated with
2 eq. of a 1 molar LiOH solution and stirred at room temperature overnight. The
solution was then diluted with water and adjusted to pH 3-4 using KHSOy4 solution.

was extracted a number of times with dichloromethane, and the organic phase was
10 dried and concentrated. Yields of between 90 and 95% are typically obtained.

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




amne NH(R3)(R4) and stirred at roomtenperature overnight. The reaction
solution was washed with water and purified by RP-HPLC. Basic conpounds
were isolated as 10 trifluoroacetates. A nunber of exanpl e30WMey2005

synt hesi zed according to this procedure: Exanple Structure Mass (ES+) mZ
=904.34 (M) NHIkoON H 10N NH O0--r,-HO NO 10 May 2005
37 0N H"-(/o ON H Renopval of the 3oc protective group to give the

am nes V (Schenes 1 and 2) 5 General working procedure 1 eq.of the N Boc
conmpound i s dissolved in dichloronethane/trifluoroacetic acid (3/1, 10
mvmol ) and stiTTed-at7roontenperature—fo+-3-h—Fh ixture is then
concent r at ed | Compaundot pSfruetueepor at or and t he resi f¥as§ (ESdevaporated with
toluene. Thelam nes V pare used for further react|fgs W thout further

urificati onjzAH——~o Has—wer-e—10—charact-erizedi By nass spectronefry.
P 147 B (¢ 329 (M+1), 229 (M-08) Y

‘ = OH
=N

K

N
H

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

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

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

A number of examples were synthesized according to this procedure:

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

9 o /@0\ 434 (M+1)
\ N
H
ke X
O/lkN
H

10




Reactions of the amnes V with various reagents to give the conpounds |

according to the invention 15 General working procedure for the reaction
to give carbarnates of the formula | 1 eq. of the amne is do3dsi2oes in

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

succini m dyl carbonate (or alternativel3/ of the corresponding
chloroformate) and stirred overnight. The mixture is diluted with

di chl oronet hane and washed with NaHCO3 20 sol ution. The organic phase is
dried, concentrated.and,if necessary purified by RP. HPIC Fxanple 12:
(S)-1 - (Phenyl|d hyl ) {21 6- (2- pyri di n- 2- imrb moy! ) pyri di n- 2-

yl ] benzyl } carlbamat e 25 10 May 200 5@ INO N H 20 ng (Q.06
mrol ) of 6-(23-am nonef hyl phenyl ) pyiri | n@- 2- cal boxlyl i ¢ acid (2-pyridin-2
yl et hyl ) am dg were di $sol vedoi n 3 Nof dry dichljoronet hane, and trjeated
wth 7 ng 5{(0.07 mml) amne and 18 jng (0. 17 mmol) of

(S) - 2- phenyl gt hyl oxy- | car b@nylﬂ)xy inimde. Aftler a reaction timg of 18
h, the m xture was di|luted with of dichl orlonet hane, washed wWith
sat ur at ed NaMHSO3—seluti-6+ ' j
concentrated. After purification by RP-HPLC, 12 ng (28% of a colorless
substance were obtained in the formof its bis(trifluoroacetate) 10 VS
(ES+): mFsrrovddf M Bod - 7.86
(53 TremodBd Bocbroté%twb\ﬂr&é%%%}tﬁémme%\@Esé'i'@é-n%?ang 5 (1 H br
s), 4.22 (21-1, rr),393(21 t, 4.9 Hz), 3.84 (21-1, m, 1.48

(31-1, glGeheralvdikiigprocedure

1 eq.of the N-Boc compound is dissolved in dichloromethane/trifluoroacetic acid (3/1,

h

10 mi/mmol) and stirred at room temperature for 3 h. The mixture is then concentrated
on a rotary evaporator and the residue is coevaporated with toluene. The amines V are
used for further reactions without further purification. All compounds were

10 characterized by mass spectrometry.

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

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

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

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




he rki ng procedure:

i ch were prepared according to t Wwo
15 Further exanples whic prep e Sy
o]

o]
Exanpl e Structure Mass (ES+) mz 13 0 445 (M'Irll) I
10 May 2005 39 j14 0 1431 (M1) N H QI O 'N g

15 043 100s1) HN

OF ~H 16 o F 488 (Mf1) N-OiNIl ~F H 17 0432 (M1) H
38

0 /I

N

~ N N

I H

~N f

|

|

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

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

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

phase was dried and concentrated. After purification by RP-HPLC, 12 mg (28%) of a
coloriess substance were obtained in the form of its bis(trifluoroacetate).

10 MS (ES+): m/z =481 (M + 1).
1H-NMR (CDClg): 6 = 8.60 (1H, m), 8.05 - 7.86 (3H, m), 7.58 - 7.29 (13H, m), 5.75 (1H,

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

15

Further éxarnples which were prepared according to the working procedure:

Example Structure Mass (ES+) :

m/z =

113 O /\/‘\ 445 (M+1)
O
O

M

=




OiN18 489 (M1) O \ NNHz H OiINO H 14, 10 May 2005 40 19 0 482
(M) H ONO "J~"H7 General procedure for the reaction to give am des
of the fornula | A 1 eq. of the anine Vis dissolved in di abizdyoroes hane
(about 10 mi/mmol), treated 5 with 1.2 eq. (2.2 eq. when using the
trifluoroacetate) of diisopropylethylamne and 1.2 eq. of the acid
chloride and stirred overnight. The mix3ure is diluted with
di chl oronet hane and washed with NaHCO3 sol uti on. The organi c phase is
dried, <concentrated and, if necessary, purified by RP- HPLC. 10 B) 1 eq.
of the aplhe V is dissolved in dichloro--thane (abag (@A 1 7ol ), treat ed
with 1.2{eq (2.2 eg. when using the i u tate) of
di i sopropyl ethylamne, treated wilj .2 ﬁq of He acid and 1.2 eq. o
TFFH and{ stirred oyverni ght. Bhe mxtgre is diluted with dichloronethape
and washed wi th NaHCO3 sol uti g organic phasg is dried, concentrated
and, if hecessary,|p en N' - . 15 Exanpl g 20:
6- (2-f[ 2} (4- Met hoxyphep I)acet?la met hyl ) phenyl ) pyri di ne- 2- carboxyjic
acid (4-pethoxyphepylyam de 0 0

15 /:,l /\@\ 487 (M+1)
16 O £ 488 (M+1)
" "N
SRR
| 9 AN F
H .

17 Q 432 (M+1)

= N
| H
o =N
©/\O/U\N
H
o}
R N NH,
| H
0 =N O
@/’\OJ]\N
H

18 489 (M+1)




HI 5~~0 aiN H 20 10 May 2005 41b39 lng (0._52(2rml)tgf henyl) ani de
6- ( 2- am nonet hyl phenyl ri di ne-2-carboxylic aci - met hoxyp
WeEe' di ssol vedyiﬁ 3 ?/ﬂ)&y di chl oronet hane, treated with 27 nbMdy®00444
mmol ) of 4-nethoxyphenyl acetyl chloride and 19 ng (0. 144 mmol) of DI PEA
and the mxture was stirred overnight. It was diluted with 20 nl of
di chl oronet hane and 5 washed with an N&ECO3 sol ution. The organi c phase was
dried, concentrated and - purified by RP-HPLC. 56 ng (78% of the conpound
of Exanple 20 were obtained in the formof its trlfluoroacetate I\/S (ES+)

nz = 48A(M * 1).[FNR (COCI3): 8= 9.7 a2 ¢—J =
7.7 Hz),| 7.94 (L H t, J = 7.7 H), (1’\4_3)(5” 77Hz) 7 45 -
7.36 and 7.09 - 6.[76 (12H 1), 3. 85 3.79 (31-1, s), 3.64 (P1-1,

s), 3.4 21-1, s){. Further exa | es acd:iordl ng to|general working procedure
A)or B: :(x amplleTSt rQE Exa/rfle Structure Mass (ESt): mz ¢ H21 0

F 502 (N#1) N 110@&1%}5“ 481 (Mr1) N'Y-"ON
H

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

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

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

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

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

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

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

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

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

20



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

0 F502 (MH) NN H 100 F

(M) O HN-~ HO 462 (M)
10 May 2005

<)JN H O F 501 (Mtl) N H 11

or

41

39 mg (0.12 mmol) of 6-(2-aminomethylphényf)pyridine—2-carboxylic acid (4-

methoxyphenyl) amide were dissolved in 3 ml of dichloromethane, treated with 27 mi

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

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

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

purified by RP-HPLC. 56 mg (78%) of the compound of Example 20 were obtained in

the form of its trifluoroacetate.

MS (ES+): m/z =482 (M + 1),

TH.NMR (CDCl3): 6 =9.77 (1H, br s), 8.23 (1H, d, J = 7.7 Hz), 7.94 (1H, 1, J = 7.7 Hz),
10 7.54 (1H,d,J = 7.7 Hz), 7.45 - 7.36 and 7.09 - 6.76 (12H, m), 3.81 (3H, s), 3.79 (3H, |
g ' s), 3.64 (2H, s), 3.42 (2H, s).

Further examples according to general working procedure A or B:

Example Structure Mass (ES+) :
m/z =
21 Q 3 502 (M+1)
, 7N
0 0L
ROY P! F
N
H
22 o @ 481 (M+1)
= N N
! H

=N

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

| H
=N




‘using a 4!ut.nn of thefollow ng r‘nm’\nQITInn NaCl 96 mM KOG 2 mM Cad

NH 28 0445 (M) NOH HO 459 (M) N1~0 0 H N Hgl 10 May 2005

43 0 473 (M+tl) o H~A N H O Pharnmacol ogical investigations Kvl.5
channel s from humans were expressed in Xenopus oocytes. To tibiMay0d5 5
oocytes from Xenopus | aevis were first isolated and defolliculated. RNA
coding for Kvl1.5 synthesized in vitro was then injected into these
oocytes. After a Kvi.5 protein expression for 1 - 7 days, Kvl.5 currents
were nmeasured on the oocytes using the 2-mcroelectrode voltage cl anp
techni que. The Kv1.5 channels were in this case as a rule activated using
voltage Junps to Of nV and 40 nV | asting 500 ns. TTe bath was IO rinsed
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N
H
26 0 F 502 (M+1)
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N
H
27 f’j@ 501 (M+1)
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1.8 M MC12 1 mM HEPES 5 nM (titrated with NaOH to pH 7.4). These
experinments were carried out at room tenperature. The follow ng were

enpl oyed for data acquisition and analysis: Gene clanp anpliofMgr20péxon
Instrunments, Foster Gty, USA) and MacLab D/ A converter and software
(ADI nstruments, Castle Hill, Australia). 15 The substances according to the
invention were tested by adding themt@3he bath solution in different
concentrations. The effects of the substances were calculated as the
percentage inhibition of the Kvl.5 control current which was obtai ned when
no subst3nhce was pdded to the sol ution. grhe daja W?éﬁm e ed
using the H Il equation in order to _dete mRe ¢ I nhibition
concentrijations 1C50 for the respecti 20nsubstances. In this manner,|the
followi ng I C50 val pes were det erm aedyfor the conmpounds nentioned bel jow
10 May 2005 44 Exagnpl eC5 xanpl e | C50 Exanpl e|l C50 Exanple 1C50 [|UK

UK TUMJ[UK 1 6.7/2 < 3 o 4 56 6 <100 7 <100 8 <100 9 3 10
[<100 11 EO 12 2.2 | 13 ~d <100 15 €304 16 <100 17 <100 18 4.2 19 2 20
<100 213 5.7 22 <100 23 <100 24 <100 25 <100 26 y.4 27 6 28 4.2 29 4 30 .
3.1 10 y 2005 WD 02/44137 45 PCT/ EPO1/ 13294 Patent clains 1. A conpound

of the formula 1, 0 |~Ak R(3)
Pharmacological investigations

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

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

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

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

experiments were carried out at room temperature. The following were employed for
data acquisition and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
USA) and MaclLab D/A converter and software (ADinstruments, Castle Hill, Australia).
15 The substances according to the invention were tested by adding them to the bath
solution in different concentrations. The effects of the substances were calculated as
the percentage inhibition of the Kv1.5 control current which was obtained when no
substance was added to the solution. The data were then extrapolated using the Hill

equation in order to determine the inhibition concentrations ICsq for the respective

20 substances.

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

mentioned below;




A2 1 NA1AM 1 H4 RI R 0) (31) NAS A8 .~ , A6 R(2) 5 A7 in which:
Al I_, A2, A3, A4, A5, A6, A7 and A8 independently of one another are
nitrogen, CH or CR5, at |east four of these 10 groups bei ngo@thyI03) is
C(OOR(9), SO02R(10), COR(I 1), CCONR(lI 2)R(I 3) or C(SYNR(12)R(13); R(9),
R(I 0), R(1 1) and R(I 2) independently of one another arée CxH2x-R(Il 4); X
is 0, 1, 2,3 or 4, where x cannot be 04#f R(1 4) is OR(1 5) or S02Me; R(14)
i s alkyl haV|ng 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4,

5 6, 7, 8, 9, 10 or 11 carbon atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(15),

SO02Me, phenyl napht hyI bi phenyl yI furyl, thienyl or an N-containing
5B 7 .8 0r..9 carbhon_atong. where

het er oarggrat-re—20—ar —
phenyl , I[\r%?ﬁm |, |Q5Q)h E{@mplefu(@ao { H@nylle andCsphe| Bxaropleai iCay

heteroarorratlc arﬁJ substituted or :ubstituted Il\%‘/l 1| 2 or 3 substjtuents
selected fromthe '@ opp conmstUM of F, CI Brly CF3, OCF3[ulp2, CN, 25

(C::grot\)/gh ét o] al k?XZ/Nhaw r\%gl i ZHO\#‘j I “y"éar b;n<]1%om 4 6.1 e
| 5 6 <100 7 <100 8 <100
9 3 10 <100 11 10 12 22
13 7 14 <100 15 <100 16 <100
17 <100 18 4.2 19 2 20 <100
21 5.7 22 <100 23 <100 24 <100
25 <100 | 26 7.4 27 6 | 28 4.2

29 4 30 3.1




atons, di met hyl am no, sul fanoyl, methylsul fonyl and nethyl sul f onyl am no;

R(15) isal kyl having 1, 2, 3, 4or5 carbon atons,*cycloal kyl 5 having 3, 4,
5 or 6 carbon atons, CF3 or phenyl, which is unsubstitutediomMawossituted
by 1, 2 or 3 substituents selected fromthe group consisting of F, O,
Br, 1, CF3, NO2, CN, COOwe, CONI-12, COWe, NH2, OH, alkyl 10 having 1, 2,
3 or 4 cawa®w2a498%, al koxy having 1, 25 3 or 4 carbon at iy 1

di met hyl am no, sul fanmoyl, nethyl sul fonyl and nethyl sul fonyl am %’8 1&8&@) is
hydr ogen, al kyl having 1, 2, 3 or4 carbon atons orCF3; 15 R(2) is

hydr ogen,Patbkty¢lainesvi ng 1, 2, 3 or 4 carbon atons or CF3; R(3) is Cy
H2y-R(1 6); y is 0, 1, 2, 3 or 4, where y cannot be O if R(lI 6) is OR(1 7)
or S02Me; R(16) is alkyl having 1, 2, 3, 4, 5 or6 carbon atons, cycl oal kyl
having 3,1.4A cédm Om&thz,k}ﬁnu]gd 10 or 11 carbon atons, CF3, CZFS C3F7,
CH2F, CHF2, CRp , SO02Me, phenyl, naphthyl, f uryl, thienyl or an

N- cont ai ni ng heteroaromatlc having 1, 2, 3, 4 5 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, furyf[, t hi en and the N-containing

het eroaromati c are unsubstituted or substituyted by 1, 2 or 3 25
substituents selected fromthe group cmem S ng1))fR(3F), a, Br, 1, CF3, OCF3,
NO2, CN, COOwe, CONI-12, COwWe, NI - having 1, 2, 3 or 4 carbon

atons, al koxy having 1, 2, 3 or 4 rbonl at o di met hyl am no, sul fanoyl,
nethylsulfonyl and nethylsulf'onyl } y2005 47
: R(1 R(30) B(31)
II\I =" A5 :
A8 AAB
5 N

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




R(17) is hydrogen, alkyl having 1, 2, 3, 4 or5 carbon atons, cycl oal kyl
having 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3- or 4- pyridyl,
where phenyl or 2-, 3- or 4- pyridyl are unsubstituted 5 ongosssiopsuted by
1, 2 or 3 substituents selected from the group consisting of F, d, Br, 1,
CF3, OCF3, N02, CN, COOwe, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 46 4 carbon atons, dinmethylam no,
sul fanoyl, 10 net hyl sul fonyl and nethyl sul fonylam no; or R(3) is CH R(I
8)R(I 9); R(lI 8) is hydrogen or CzH2z-R(l 6), where R(l 6) is def ined as
i ndi cated above; 15 z is 0, 1, 30r0f c@boR@aiéths] Ak&YHhvigONE.3 or 4 carbon
CONR(20) R(21), COOR(22) or CHZOH R(20) is hydrogen, al kyl' having 1, 2,
4 or 5 carbon atoms, CvH2v- CF3apmeipiniriAe, Sylfmeyl: methylsalonylandg is
unsubstituted or substituted Z%é?b{yléu!fcégﬂmlﬁ substituents sel ected from |
the group consisting of F, C N8 CN, COOwve, CONH2, COwe, |
NH2, OH, al kyl having 1, F(18)ois aiky|d‘@rvlngﬂéi@er0réldmmyn hmmm@yd:loa&yl 3 or e

4 carb atons, di et hyl am no, y I su fon and
net hyl %I fonylamno; v is O, 1h§n§ké?§"§ g\ﬁr oria Oén%ﬁF@ OrFQ"fﬂV':l s

hydrogen or alkyl having 1, 2, 3, 4 ofnieh vl
having 1, 2, 3, 4 or 5 carbon atons; 30 R?leagbsﬁ OrSlﬁg&ﬂte#%H ?0 1,

2, 3, 4, 5 or 6 carbon atons or CF3; 3 substituents selectedfromthe group
consisting of F, CI, Br, I, CF3, NOs, CN,

COOMe, CONHy, COMe, NHo, OH, alkyl

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

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
15 R{2) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(3) is CyHpy-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16) s alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
20 6,7, 8,9, 10 or 11 carbon atoms, CFg, CoFs, CgF7, CHoF, CHF»,
OR(17), SOoMe, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing.
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
25 substituents selected from the group consisting of F, Cl, Br, |,
CF3, OCF3, NOs, CN, COOMe, CONHo, COMe, NHo, OH,

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



or 10 May 2005 48 RP) and R(4) together are a chain of 4 or 5 nethylene

groups, of which one nethylene group can be replaced by -0-, -S-, -NH,
-N(nethyl)- or -N(benzyl)-; R(5) is F, d, Br, f, CF3, NO2, 1GNfayQ00HE,
CONH2, COwWe, NH2, OH, alkyl having 5 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl
or nethyl sul fonyl am no, where in the ddse that a plurality of radicals At
to A8 have the neaning CR(5), the radicals R(5) are defined independently
of one another; R(30) and R(31) 10 independently of one another are

hydrogen or al kyl ha(1g lis hdRiged, BRIVt OPE3, 4%58%%8}1 #oHs R(31)
p

together are a chain of 2 nethylene groups 15 or its armaceutical ly
acceptable salts. 2. A corf ybhayiRg 3 4r fner & qarben aloamayéiF4, phehgiom2d, in
whi ch: .At, A2, A3, A4, A5,3A6, A7 8{5'ld A8 i ndependently of one another are
nitrogen, CHor CR(5), ato1¥&EPYH%% these groups being CH 20 R(1) is

O OR(9), SO02R(1 0), COR(I 1 n . I 1) and
g§| )2)(' aldepend(entlil of ogle aaloﬂlheér‘ég?gm&%?jg%ﬁr%@%w%UB,Q%LS}I‘R%C'S or
4; wher% x cannot be 0 if R(| 4prisygbgiyiedd)y 1,250R% substiteents kplecteavirong 1, 2,

3 or 4 carbon atons, cycloalkyl i : rbgn atons,
CF3, OR(l 5), phenyl, naphthyl, tﬁ%ﬁfbcﬂt%n&%nﬂsﬁnggﬁﬁmﬁh gﬁllr& g)r% 'QB2
N-contai ning heteroaronatic ~hagNICCGOMs, GONA, BOMs, NH,20R! alyIGHRN

at ons, - ’ B

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

10 methylsulfonyl and methylsulfonylamino;
or

R(3) is CHR(18)R(19);
R(18) is hydrogen or CzHo5-R(16), where R(18) is defined as indicated
above;
15 z is0,1,2o0r3; .
R(19) is COOH, CONHo, CONR(ZO)FI(ZU, COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy~
CF3 or CyyHay-phenyl,
where the phenyl ring is unsubstituted or substituted
20 by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CFg, NOo, CN, COOMe,
CONHgo, COMe, NHp, CH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and

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

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

or




wher e phenyl, naphthyl, biphenylyl, furyl, thienyl and 30 the N-containing
het eroaromati c are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, d, Br, 1, CF3, OT534ay¥@d5 CN, 10
May 2005 49 COOve, CONI-12, COwe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanoyl, nethylsul fonyl and nethyl sdBfonylam no; 5 R(15) is al kyl having
1, 2, 3, 4 or5 carbon atoms, cycloal kyl having 3, 4, 5 or 6 carbon atons,
CF3 or phenyl, which is unsubstituted or substituted by 1, 2 or 3

subst i t ue(Byane RE4) ed fromthe group consisting of F, d, Br, 1, CF3, NO2,
CN, COOWE, CO\I 12, OH alkyl having 1, 2, 3 or 4 carbon
atons, al koxy Cf%\%'erfg'”ﬁa Cﬂ‘a"l?»of)ﬁl Onsdaebhﬁlﬁnams ofiwhishraeamettylensul f amoy| |

rrethlsulfonl lm&o; 1 | kyl having 1,
2, 3yor4 car)l;o%aj;t Ocﬁd;?ﬂ%)%‘bgg‘iéﬂé I%-%Z)gl sNﬁ§)dlr%Lméﬁlyﬁy? ngn%ngyl 2, 390r
4 car bon F{Pbnsisdr, QiFBT f @IE&N@;Q &N, GQAMei, EQNHy, COMR, NHo, DH Jalky! hévmg/nere

y cann be 0 if % is OR(lI 7) or S02Me; R(16) is al kyl having 1, 2, 3,
4, 5 or® carbot ZtdfE? C@W”@PWF ailfaw Raving 142, $or 4zertn gton®, 9, car bon
atoms CF3, m .

N- cont ai ni ngaﬁg%ﬁtgair onat i E‘Hﬁ@@w mé}l%ﬁ%ﬁ %&/fg{fd’léﬂ%ulféﬁylgﬁ}ﬂo e@%ﬁn

atoms, where phesgyihat apbiraliyof racuws AltthiAfhlyaveathd mbaning CR(GRith rlsgthcals

R(5) are defined independentily of one another;
R(30) and R(31)
10 independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
or
R(30) and R(31)
. together are a chain of 2 methylene groups
15 or its pharmaceutically acceptable salts.

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

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

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




het ercaromati c are unsubstltut ed or substitut ed by 1, 2 or 3 25
substituents selected fromthe group consisting of F, d, Br, 1, CF3, OCF3,
NO2, CN, COOwe, CONI-12, COwe, NH2, OH, alkyl having 1, 2, 13Muy2¢05:arbon
atons, al koxy having 1, 2, 3 or 4 carbon atomns, dinethylarnino, sulfanoyl,
net hyl sul fonyl and nethylsulforrylam no; 10 May 2005 50 R(17) is
hydrogen, alkyl having 1, 2, 3, 4 or5 @@ bon atons, cycloalkyl having 3,
4, 5 or 6 carbon atoms, CF3, phenyl or 2-, 3- or 4- pyridyl, where phenyl
or 2-, 3- or 4- pyridyl are unsubstituted 5 or substltuted by 1, 2 or 3
substituents selected from the oome mg%cmgmﬁ aﬁﬂll’ha@ngcge'z
OCF3, N02, CN, COOVe, CONI-12, COwve, NH2 al Kyl favi h

carbon atons, al koxy having 1, 230134oaqb@nlafialmblpalkaipﬁﬁvmgllmﬂtﬂﬂw&@E%FBSnR(l
sul f anoyl , 10 met hyl sul fonyl and  net hyl sul f onyl am no S

8) R(I ES); R(I 8) ?/s hydr ogen ort'®F 2RI Y%HV%’"R{'F rr@)thw%ﬂf@avtarwed as
I ndi cated above; 15 z is 0, 1, rﬁemwsaﬁo@qém% I's CONH2, CONR(20)R(21),

COOR(22) or CH20H, R(20) is drogen Kyl having 1, 2, 3, 4 or 5 carbon
atom(s, H2v- CF3 or OwH2 ﬁin j$ al wmvmh,e?@;érg%camgmasomsmyomuym ed

th
Consisting of F, Q. Bl 1 °E;F§, AR Y05 O S B A BB 6P v

CH, alkyl having 1, 2, 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, CONHyp, COMe,

10 ) NHp2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

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




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

di nmet hyl am no, sul fanoyl, nethylsul fonyl and 25 nethyl sul fonylamno; v is
0, 1, 2 or 3; wis 0, 1, 2 or 3; R(21) is hydrogen oral kyl hawa®ods 2, 3,
4or5 carbon atons; R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; 30
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or CF3; 10
May 2005 51 R(5) is F, d, Br, 1, CF350N02, CN, COClIVIe, CONH2, COwe, NH2,
OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, dinmethyl am no, sulfanmoyl, methylsulfonyl or

met hyl sul f onyl ami no: RR(A0)is &drdgea LIk hWﬁ@@Wd‘r%ar@ﬁﬁaﬁﬂﬁé her are
hydr ogen or al kyl having 1, Cﬁ@ﬁ(yb?’ carbon “atons; or R(30) and R(31) are a

chain of 2 methyl ene grougd F‘a‘i"?gspﬁaﬁs REE &G hamAtoNSaETapphenyd os k.t s.
3. A conmpound of theformég Ialrredln claim?2, wherein A, A2, A3,
A4, A5, A6, A7 and A8 indep ndQPﬂ' X’ of one another are nitrogen, CH or

CR(5), where at nost two of thesergphemg ofl--3 -/%ﬁ@b?ndvlwémﬁéhmﬁné& | east
4 of these groups are CH 15 4. A conpound of formila | as clained in

claim wherein: A, A2, A3, A,@rsg&yst!ty;gd bx7t, M%&Jbﬂima@lﬁcﬂeﬂ fefmone
another are nitrogen, CH or CRip) yyg { f s are
nitrogen and at |east 4 of these gro " %rOﬁgrgén%ﬁ;F%gy’\%(’%C@Cf%%szﬁ
SO2R(10), OCIR(11) or C(O) NR(12) BN &OOMS, SONRb! COMe, Ry, DH AR Reking)
' 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2,3 or4
carbon atoms, dimethylamino, suifamoyl,

10 methylsulfonyl and methyisulfonylamino;
or

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

atoms, dimethylamino, sulfamoyl, methylsulfonyl and

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

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




I ndependently of one another are CxH2x-R(14); x is 0, 1, 2, 3 or 4, where
xcannot beO if R(14) isOR(15); 25 R(l 4) is alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 10 Ma#a@0b®Hn
atonms, CF3, C2F5, C3FT CH217, CHF2, OR(15), phenyl, naphthyl, biphenylyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atons; 30 where phenyb]l naphthyl, biphenylyl, furyl,
thienyl and the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe '10 May 2005 52

group com¥(Bsti koF b, Br, IG:F;;H&IOZICI\CE%)OQ@:@O"N% CENe, , &HPhadiag
COve, NH2, OH, al kyl havi ng 1, 2, or 4 carbof atons, 4 'koxy Having~1, 2,

3 or 4 carbon 1a2,d$’re{4@tarmnm}tbm$1, atkpmhh\‘uagﬁyE SWEGMHmﬂ diomgl, and 5
met hyl sul f onyl s_al kyl Vi 2,..3 or, 5 carbon atons,
cycl oal kyl hagmﬁgﬂgaﬁ&% guhgmgyté}%gﬂsg[}g]@br '&9@)@”*3%?\%”0 which is

unsubst i R(gedared R(;]Lnt)st | tut ed by 1 2 or 3 subst i tuents selected fromthe
group nsi stin COOVe, CONI-12, COW,
NH2, al kyl ! 89?%9'11')’ Oioné %Otmf@ew@&ﬁr%par% alkylahmst@ﬂha@r Rgatbore, 3 or
4 carbon at onsgtofiigiet hyl ami no, sul fanoyl, nethyl sul fonyl and

met hyl sul fonyl am no; 15 R(13) is hydrogen R(2) is hydrogen or al kyl having
1, 2 or 8fcarbon atorms;

R(30} and R(31)
are a chain of 2 methylene groups
10 or its pharmaceutically acceptable salts.

3. A compound of the formula | as claimed in claim 2, wherein A1, A2, A3, A4, A5, A8,
A7 and A8 independently of one another are nitrogen, CH or CR(5), where at most two .
of these groups A1 - A8 are nitrogen and at least 4 of these groups are CH.
15 |
4. A compound of the formula | as claimed in claim 1, wherein;
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or
CR(5), where at most two of these groups are nitrogen and at least 4 of these groups
are CH;
20 R(1) s C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);

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

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

substituted by 1, 2 or 3 substituents selected from the




R(3) is CHR(I 8) R(l 9); R(I 8) is hydrogen or CzH2z-R(1 6); R(l 6) is

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

20 6, 7A 9, 10 or 11 carbon atons, CF3, C21°5, C3F7, CH2F, -Tbiay 200(17),
S021Vl e,- phenyl, naphthyl, furyl, thienyl or an N-containing heteroatorn
having™1, 2, 3, 4, 5 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl,
furyl, thienyl and the N-containing hégeroaromatic are unsubstitut ed or
substituted by 1, 2 or 25 3 substituents selected fromthe group consisting
of F, d, Br, 1, CF3, OCF3, N02, CN, COOWE, CO\II-lZ,? cgve EHZ, OH, altkyl
having 1, 2, 3 or 4 carbon at omBouPtdietingaf IMei 16y, £.CP,, CE, CRAROANAL ONS,
di nmet gyl am no, sulfanoyl, net hyl@g?JIF?%nyl agd nmet hyl suI(%o %an@n@@gkews 0,
1, 2 or 3; 30 R(19) is CONH2, COGVROLR(NHY), COMRN), M, Akid0ving0 , bay
2005 53 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CvH2v- CF3 or OwH2w phenyl, whepBerthearpaeatams,iatigpiyhavirguh, i ertecarbon

ubsti-tuted by 1, 2 or 3 substi t ect.ed fromthe 0 5 consisting
of F, d, Br, >1/ CF3, N02, ON, ﬁzgﬁmégﬁﬁ‘i'gg %E%é’,m%ﬁ?,g{hdﬁ?m%ﬁwdhaw ng
1, 2, ®or 4 carbon atons, al kmethyiswionglating, 3ho|r 4I ](c:arboln atoms,:LO _
di et hyl am no, sul fanoyl, yl su] f ony) n%y met sul forryl am no; Vis
0, 1, g or 3;, Wis O,yl, Fg?%)? ?;EH‘Q('%&'”QS’. §r6@éé Groen rioms: svelagkyl, 2,
3, 4 or 5 carbon atoms; R(22) iﬁaﬂthl4,@&5?B%ai‘borﬁatoﬁ]s,ér@_rorﬁar%ﬂpﬁm“

atons; R(4) is hydrogen or alkyl having 1 or 2 carbon ato
which is unsubstituted or substituted by 1, 2 or 3

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

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

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

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

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

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



15 R(5) is F, d, Br, 1, CF3, N02, CN, COOMVe, CONH2, COMe, NH2, OH, aIkyI

having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
di met hyl am no, sul fanmoyl, nethyl sul fonyl or nethyl sul fonyl anonsy 280380) and
R(31) independently of one another are hydrogen or nethyl 20 or its
pharmaceutical |y acceptable salts. 5. A conpound of the formula | as
claimed in clains 1 - 3, wherein: A, 582, A3, A4, A5, A6, A7 and A8

i ndependently of one another are nitrogen, CH or CR(5), where at nobst one
of 25 these groups is nitrogen and at |least 5 of these groups are CH R(1)

S O OR(9), " SO2R(| FRdo) ORykirdderP i ARy 3. 3) R( R(I
1) and R(l 2) indeper':gen)tly (%Af c(;)%e gkgg (559(2 ﬁ%{ﬁ?&%}?{n é‘d?g‘d 2, 5
3 or 4; 30 R(14) 10 May 200F3 (ﬁ@wﬁzﬁldmhyfhaw ng 1, 2, 3 or 4 carbon atons, J
cycl oal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons, GF3, phenyl,
napht hyl , bi phenylyl, furyl, thmlwmlth@phamlNngomhasmbsnmtét&b%tﬁt%hﬁﬂ@@i c

havi ng 1, 2, 3, 4, 5, 6, 7, 8 or_9 rbon atons:; 5 ere henyl , napht hyl,

bi phenylyl, furyl, thienyl and QVh%%r%ﬁy§§tﬁy%s Fetesteddr § glogpe
unsubstbtuted or substituted byohsis8n@bf B, @plgitp n et ,r om t he

group consisting of F, d, Br, 1, CFS@ b& éOVE %

COMe, NH2, OH, al kyl having 1, z;omeip_scmma MIag,b@H akoiteavirg) K @B d"raw ng 1,

2, 3 or 4 carbon atons, dinethylam no, sulfam)% , et hyl sul fonyl and

met hyl sul fonyl ami no;  R(13) is KpEsyaams, alkoxy having 1, 2,3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfony! and

methylsulfonylamino;
10 v is0,1,2o0r3;
w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms;

15 R(5) isF, Cli,Br, |, CFg, NOs, CN, COOMe, CONHp, COMe, NHp, OH, alkyi having
1, 2, 30or4 carbon atoms,'alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl,' methylsulfonyl or methylsulfonylamino;

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

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



R(2) is hydrogen or nethyl; 15 R(3) is C H2y R(l 6); y is 0, 1, 2, 3 or
4; where y cannot be O if R(I 6)-is OR(l 7); R(l 6) is alkyl having 1, 2,
3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5, 6, 7,1034312085carbon
atons, CF3, OR(17), SO02Me, phenyl, naphthyl, 20 furyl, thienyl or an
N-cont ai ni ng heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atons, where phenyl, naphthyl, fury], t9a enyl and the N-containing
het ercoaromati ¢ are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, d, Br, 1, 25 CF3, NO2, OCF3, CN,

COOVe, CONI-12, COWe, NHZ, jsGkyt halikyl1, baﬁ'd?gf cf'artﬁgq at%rr%r c CISQ#QI%yfntgoém

al koxy havi ng 1 2, 3 or 4 carbon atons, dinet am no,

met hyl sul fonyl and  met hyl 4.8,/ y BaTOearbe( atonys, |C§=31y)bengenaptthlyl havi ng
1, 2, 3, 4 or 5 carbon atoms 12)8 cycloal kyl having 3, 4, 5 or 6 carbon
atons, CF3, phenyl or Rhenyiyly furgythiesiyf or @JIDNI\W@O'OQ hetgrogramatipheny|

or 2-, 3- or 4- pyridyl ar@u,ﬁbs b§t3 t4u15e§ by 1, 2 or 3
substituents selected from the roup cons_f'g?flgegﬁﬁ [:—'udlt%ﬂ Br, 1, CF3, NOZ2,
CN, C&]Vb CONH2, COVe, NH2, OMhede phpnylanaphghyl, biphelyya, furyldthisrybamd at ons,

ﬁle'f%?lsnﬂlgggl léng, ﬁe?%yﬁsﬁﬂ lo)(r@? Q‘%ﬂ?f“ﬁgiﬁn&% lF%én%t%o%'P %SH%t’tﬁ%@iq{g 1 or
2 carbon atoms; R(5) is F, O, BubstituteGRR; 1,085 3 EMbstERAE selBeldZ o,
NH2, OH, al kyl having .
group consisting of F, CI, Br, I, CF3, OCFg, NOs, CN,
COOMe, CONHao, COMe, NHo, OH, alkyl having 1, 2,
10 3 or 4 carbon atoms, alkoxy having 1,'2, 3 or 4 carbon
atoms, dimethylaminp, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen;
R(2) is hydrogen or methyl;
15 R(3) is CyH2y-R(16);
y i50,1,2,30r4;
where y cannot be 0 if R(16) is OR(17);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6, 7, 8 or 8 carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyl,
20 furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7,80r9 carbon'atoms,
where phenyl, naphthyl, furyl, thieny! and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, 1,
25 CF3, NO2, OCF3, CN, COOMe, CONH», COMe, NH»>, OH,
alkyt having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
30 cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
 3-or 4- pyridyl,




10 1, 2, 3 or 4 carbon atons, al koxy haV|ng 1, 2, 3 or 4 carbon at ons,

di met hyl am no, sul fanoyl, nethyl sul fonyl or rret hyI sul fonyl ami no; R( 30) and
R(31) independently of one another are hydrogen or methyl; 10Mayt=05
pharmaceutically acceptable salts. 6. A conpound of the formula | as
claimed in claim5, wherein: A4 is CHor nitrogen; A, A2, A3, A5, A6, A7
and A8 independently of one another ar&5CH or CR(5), where at least 5 of
these 20 groups are CH 7. A conpound of the formula | as clained in claim
6, wherein: R(1) is CCOOR(9), S02R(1O, COR(lI 1) or C(O)NR(12)R(13)

R(9), R(I 0), R(lI 1) and R(I 2) wmﬁ@@gg rbtrlzy Slforqnﬁgﬁ&gta??&n at x- R( 1
4); 25 xis 0, 1, 2 or 3; R(14) is alkyl having or t ons,
cycl oal kyl having 3, 4, 5, 6, Pr sbgiitugd dwr b @rorad suhstiteras sqalleeheyﬂfro@m

pyridyl, where phenyl and pyri d)ﬁl.e Fo% %%gglﬁéénge@’% ISGQS }\g&tg&by, 1 or

2 substituents sel ected from the g

OCF3, OH, alkyl having 1, 2 or @@@M@OG@@}Q oM Ao r
carbon at oﬁs;ylo May 2005 56 R(13) is hydr%EC & %WW' ﬁg‘é'hﬂq ?z(s)

C YHy-R(l 6), yis 0, 1 or 2; BdR(dbcaﬁb)om atcﬂlzh&d(lé(l:d%?\ﬁaﬁ&gh 223034C0§H|rd
atons, cycl oal kyl having 5 or ar bo ns enyl, or
wher e phgnyl a%d pyridyl are uﬁgh &Pﬁ&@@n@i'ﬁos‘iﬂﬁfémqym@%ihb’?llllfon%ﬁn@

substituents selected fromthe gAmpsARRGlafliheg of F O,
R{4)  hydrogen or alkyl having 1 or 2 carbon atoms:
R() isF, Cl, Br, |, CF3, NOp, CN, COOMe, CONHo, COMe, NH2, OH, alkyl having
10 1,2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or methyl;

or its pharmaceutically acceptable salts.
15 '

6. A compound of the formula | as claimed in claim 5, wherein:
A4 is CH or nitrogen; A1, A2, A3, A5, A6, A7 and A8

independently of one another are CH or CR(S), where at least 5 of these
groups are CH.
20

7. A compound of the formula | as claimed in claim 6, wherein:
R(1) is C(O)OR(9), SO2R(10), COF{(1 1) or C(OINR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
25 X is0,1,2o0r3;
R(14) s alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky! having 3,
4,35, 6,7, 8 or 9 carbon atoms, CF3, phenyl or pyridyl,

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

alkoxy having 1 or 2 carbon atoms;




CF3, al kyl having 1, 2 or 3 carbon atons and al koxy having 1 10 or 2
carbon atons; R(4) is hydrogen; R(5) is F, d, CF3, CN, COOwe, CONH2, COw,
NH2, OH,- al kyl having 1, 2 or 3 carbon atons or al koxy havilogaly 2005 2
carbon atons; R(30) and R(31) 15 independently of one another are hydrogen
or methyl. 8. A conpound of the fornmula | as clainmed in claim?7, wherein:
R(1) is C(OOR(9) or COR(lI 1); R(9) anggR(11-1) 20 independently of one
anot her are CxH2x-R(I 4); x is 0, 1, 2 or 3; R(14) is cycloal kyl having 5
or6 carbon atons orphenyl, where phenyl is unsubstituted or substituted by
1 or 2 substit B Sis &f fromthe group consisting of F, 25 O, Br,
1, CF3, OCEF3, OH alkyl” having 1, 2 or 3 carbon atons or al koxy having 1
or 2 car HYR) at &nydrege); i s hydrogen; R(3) is CYH2y-R(l 6); y is 0, 1 or 2;
30 R(16) fda& al Vi 1, 2 or3 carbon atomns, cycloal kyl having 5 or6
car bon apt{(g?ns, %‘%ﬁé‘ﬂ% Hggﬁ)pyri dyl, 10 May 2005 57 where phenyl and pyri dyl
are unsubstituyed origguhlsdid.uted by I or 2 substituents selected fromthe
group consisting of F, ', "CF3, OCF3, alkyl having 1, 2 or 3 carbon atons
and al koxy hati{Hy 1isétky?havingdn2a8 cadonmated) cydodiid hagien:s d(E¢arbsnF, O, ‘

al kyl having 1, 2 oratgm%{stbtg%ppﬁg,gﬂjsorogyﬁg{,,k-oxy having | or 2 carbon

where phenyl, and pyridy! are unsubstituted or substituted by 1
or 2 substituents selected from the group consisting of F, Cl,

CFg, alkyl having 1, 2 or 3 carbon atoms and aikoxy having 1
10 or 2 carbon atoms;
R(4) is hydrogen;
R(5) isF, Cl, CF3, CN, COOMe, CONHa, COMe, NHo, OH, alkyl having 1,2 0or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)

15 independently of one another are hydrogen or methyl.

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



atons; R(30) and R(31) are hydrogen. 10 9. A conpound of the formula | as
claimed in one or nore of clains 1 to 8 or its pharnaceutically acceptable
salts for use as a pharmaceutical. 10. A pharmaceutical prepéividyi2005
conprising an efficacious anount of at |east one 15 conpound of the
formula | as clained in one or nore of clains 1 to 8 and/or of a
pharmaceutically acceptable salt thereagff as active conpound, together with
pharmaceutically acceptabl e vehicles and additives and, if appropriate,
additionally one or nore other pharnacol ogi cal active conpounds. 20 11.

The use of a conpound of t@@erggfh@ﬂwaa,{d aﬁiotcyy %:ermgurj?mtg@r@g%@?g@t I%);Hai s

1 to 8 and/or of a pharmaceutically acceptable sa
production of a medi camerfif sbkishtiexis selaciad|fronh tekgnyp @onsisting of Fi@le

t hera and prophyl axi s of K+ annel - i | seases. 25 12. . The use of
a corrg)c/)und O]E) tE\eyf o)r(ImSJI acl;#( sO(éc’F%’i %‘Eﬂ ngﬁ/%gﬁltéig?r 7 OB@tW%Pﬂé afkaxy g

and/ or of a pharmaceuti calfaiRcrepbaBhsyrsabinst hereof for the production of
a nedicanment for the therapyr@gr propLy axi sS(’)f cardi ac arrhythm as which

can be 2 &{fhi nigtlsdiregensct i on potential prol ongation. 30 13. The use of a
d th ] ' f clai 1 8
ot or o2 pnls i Haviy £ ZbES altbr A6rlar Bty Raoct 2 fallec on o

a nedi cament &tmg;he therapy or prophylaxis of reentry arrhythm as. 10 My
2005 58&@ Thfﬁﬁﬁﬁ of a conmpound of the fornmula | as clained in one or
nor e of Q)n%n 8 and/or of a pharmaceutically acceptable salt thereof
for the production ofreydrRfincanent for the therapy or prophylaxis of
supraventricular arrhythmas. 5 15. The use of a conpound of the fornula I
as cldithed in one or nore of claims | to 8 and/or of a pharmaceutical ly

accept abheaL3iipduned the fdtmuld PaPERHHES IPEhPbr Rore of claims 1 to 8 or its

pharmaceutically acceptable salts for use as a pharmaceutical.

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

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

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

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

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




medi canent for the therapy or prophylaxis of atrial fibrillation or atrial

flutters. 10 16. The use of a conpound of the fornmula | as clainmed in one
or nore of claims 1 to 6 and/or of a pharmaceutically accepbapy0eslt
thereof for the production of a medicament for the termnation of atrial
fibrillation or atria] flutters (cardioversion). 17. A pharmaceuti cal
preparation, conprising an efficacioussgnount of at |east one 15 conpound
of the formula | as clainmed in one or nore of clains 1 to 8 and/or of a

‘pharmaceutical ly acceptable salt thereof and of a | Kr channel bl ocker as

active conpounds, together wi th pharmaceutically acceptable vehicles and
additives. 18. A pharmaceutical preparation, conprising an effi caci ous -
amount  of 4atfhedisgtof grrompaingmfibe fermuda i ke cleimed iraone asmoraioheldins 1 omg or

f ' tgally acceptable salt thereof
and of - a TRSTHE pritrRapOcally Boodbra RRYRIGEREL RIS pREERRRT SIA h”
phar maceueédieamgnidoc thet thbtapy\e iroptesaxin df sulttaténtesulad@rhyihiias mceut i cal

preparation, conprising an efficacious anount of at |east one 25 conpound
of thea"%orrrula | as clainmed in one or nore of clains 1 to 8 and/or of a

phar maceussi Thk luge 2 aepi@duddvilihe IR 22BRiRéd & Bift & %F@{Sﬁéiaiﬂ% pRigve
conpounds, , together w th pharmaceuti cal lﬁ/ accept abl e vehicles and
addi t i ve@nd/or of a pharmaceutically acceptable salt thereof for the production of a

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

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

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

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

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

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

compounds, together with pharmaceutically acceptable vehicles and additives.

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

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






