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FURAN- AND THI @HENECAMM\WNM TH POTASSI UM CHANNEL- BLOCKI NG ACTI ON 5
‘The present invention npounds of the fornmulae | a and I b, OO
X TR(4) R(5) ~/R(4) R(5 \ujso153« X / R(30)R(31) R(3) R( 0)R(31) R(3) R(1 )~N

\' R(1 )& ~~/ R(~) R(2) R(2) R6) R(6) X=SorO la [

pr epar a\M&ohzéﬁé%? heir use, in particular in nedicanents, *E@G@%&b%ﬁ%ﬁ. ch:
X is oxygen or sulfur; R(1) is C(COOR(9), SO02R(10), COR(11 ),
C(ONR(12)R(13) or C(S)NR(12)R(13); 15 R(9), R(10), R(11 ) and R(12) -

i ndeperldesaripfiodf one another are CxH2x-R(14); x is 0, 1, 2, 3 or 4, where x
cannot be O if R(14) is OR(15) or SO2Me; R(14) is alkyl having 1, 2, 3, 4,
5 or 6 carbon atons, cycloal kyl 20 having 3, 4, 5, 6, 7, 8, 9, 10 or 11

car bon ARYIATEC-BURANFSANDSFHIORHENEGCARBOXANMIDES, WIZNEROPASSIUM napht hyl
bi phen;E/;‘I3 thi enyl or an N-containing heteroaromatic having 1, 2,
3, 4, 5

|, furyl,
FY'&NNJE,-L'@@C&N@%WQNOW, 2 where phenyl, naphthyl, biphenylyl,
furylethienyl and the N-containing heteroaromatic are unsubstituted or
substTtuted by 1, 2 or 3 substitutents selected fromthe group consisting
of F, (he Preseht inUERtioE#atesNOZonipdurils @D foreti | aGAWB, b NH2, OH, al kyl
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, methyl sul fonyl and nethyl sul fonyl am no; R(15) is
al kyl having 1, 2, 3, 4 oig5 carbon atoms, cycloalkyl 10 haying 3, 4, 5 or
6 carbon atons, CF3 or, phdhyl, which is unsubstituted or sufpstituted by 1,

2 or 3 substitut ) H#Ré) t he group consiR(6)ag CLR(#), 1,
CF3, NO2, CN, (:()%% CONRR, , NH2, OH, al kyl havi L, 2,N3 or 4 carbon
atons, 15 al ko asyl, 2. 3 or 4 carbon ato G yl amilno,

onyl

anB(®kt hyl sul f onyl ’ﬂ :
atons or CF3; R(B’Jz (SN
CR37) 20 R(3) is CyH2y-R(16);

4, where y cann e \Q R( 16; is OR(17) or SO2NE; havi ng
1, 2, 3, 4, 50 (é cafbon atons, cycloal kyl havi 2:)», 45, 6) 7, 8, 9, 10
or 11 carbon atons, B{8) C2F5, 035%,_ CH2E, CHF2, 25 OR(BY), S2Me) phenyl,
napht hyl , furyl thienyl or an N-c ta g heteroaromatic having 1, 2, 3,
4, 5, 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl, furyl thienl and

t he N-contai ning heteldaromatic are unsubstituted or substituted by 1, 2 or
3 substitutents selected fromthe group consisting of F, C, Br, i,

i s hyBbgen, al kyl
R al kyl having 1,

(7%' 2, 3 or

sul f anoyl , t
havi ng 1, B?F)E!\

2, 3 or 4 carbon atones

10 their preparation and their use, in particular in medicaments, “,
il IIHI (lﬂl{.ljm I
in which:
X is oxygen or sulfur;
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 CyHax-R(14);
X is0,1,2, 3or4,

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

R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
20 having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs5,

C3F7, CHoF, CHF 9, OR(15), SO2Me, phenyl, naphthyl,

biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,



30 CF3, OCF3, N02, CN, COOve, CONH2, COwVB, NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 3 4 carbon atons, dinethylam no,
sul fanoyl, nethyl sul fonyl and nethyl sul fonyl ami no. R(17) is hydrogen, alkyl
having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon
atons, CF3, phenyl or 2-, 5 3- or 4- pygidyl, where phenyl or 2-, 3- or 4-
pyridyl are unsubstituted or substituted by 1, 2 or 3 substitutents

sel ected fromthe group consisting of F, CI Br, I, CF3 C[FS NO2) CN,
COOVe, CONH2, COVB, NH2, OH, al kyl havin 1 or car bon atons,

al koxy having 1, 2, 3 or 4 carbwhees BReNY d”@ﬁhthyll bmhﬁaylybdiwbrtb@nyl and

met hyl sul f onyl and nmet hyl sul fonwgafg%d%g‘}alﬁ@gﬁ(%érda%m %Eé (@é%@%s“gégg%(fls)

i s hydrogen or CZH2z- R(16), whe ned” as Zis

0, 1, 2 or 3; R(19) is COOH) C@llrliktltl@@tilFE(yZQ)PbQCishbsﬂ@@?(t@ééle@teﬂr@dthB(20)
I s hydrogen, alkyl having 1, 2, 3, 4 or car.bon_atons, CvH2v20 CF3 or
CWH2w- phenyl , where the phenyl 9"%’@ (F%"stﬂ@ﬁtﬁitﬁ &t Bg | ﬁ:F@uQQF&’lﬁ‘{% Gy, 1, 2

or 3 bstitutents selected fro co ti of F,.C

NO2, OGN, COOMe, _ CONH2, OOMB, W&i,&%% 81??&5}‘? 23,65'; agpra\ﬂngg,gar bon
atons, al koxy having 1, 2, 3 or » 101 1 BO | fa |,
met hyl sul fonyl and met hyl sul fon%lbég'%%@%iogﬂg algé)waﬁ%%@m g/ ?éﬁg,c B’B& or
3; 30 R(21 ) is hydrogen or al kdﬂorﬂf@\dlmgthlﬁarﬁmo%ulfarﬂbyﬁrrfé&ﬂiﬁﬂmf@iypﬂﬁd
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; 4 R(4) is hydrogen,

alkyl having 1, 2, 3, 4, 5 or emeidefonylamingr CF3; or R(3) and R( 4)

together are a chain of 4Bg5)5_ @|mh&9ﬁ§k?’m%hyﬁ5_ &%ib%lﬂ ng}gtgf&llﬁg( 5) |

group can be replaced by
R(6) Bnd R(7) having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,

which is unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F,
Cl, Br, I, CF3, NO2, CN, COOMe, CONHo, COMe,
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

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

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
20 R(3) is CyHoy-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SO2Me;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6,7,8,9, 10 or 11 carbon atoms, CF3, CoFg, C3F7, CHaF, CHF2,
25 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
substitutents selected from the group consisting of F, Cl, Br, I,
30 CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,

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



i ndependently of one another are F, C, Br, I, CF3, NO2, CN, COOwe, CONH2,
COVB, NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2,
3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl or 10

met hyl sul fonyl am no. R(30) and R(31 ) independently of one another are
hydrogen or al kyl having 1, 2 or 3 carbgn atonms; or 15 R(30) and R(31 )
t-oget her are oxygen or a chain of 2 nethylene groups; and their
pharmaceutically acceptable salts. Pr eferred conmpounds of the formulae | a
and | b are those in which: 20 X is oxygen or sul fur; OO??
SCPR(10), COR(11 ) or C(OANRrbonRtarss, Im(esi)lylamqu@)sulfml )matiﬁwlscﬁgayl an

i ndependent|ly of one anot?&th?&ﬁ% 14); xis 0, 1, 2, 3 or 4, 25
where x cannot be 0 if R( é '?] ‘14) is alkyl having 1, 2, 3) 4
carbon atons, cycl oR(Y) rmnycm@gan élkylaaa\ﬁ'\g? 7) 283, #orBicassorabims, CFg,
ORR( 15), phenyl napht hyl , henK furg thi enyl or an N- cont ai ni ng
het er oar omat i ¢ having 1, 23)’0‘93|k4(' aving 3, #, 5@r & carbel @M a6 BsPheyY| @hdr e
phenyl . napht hyl, bi phenyl F{] fur t hi enyl and the N-contai ni ng

het ero%rorratic are unsubs@ly héz8Y éﬁj L 5 substituted by 1, 2 or 3
substitutents sel ected fromthe“g{e(pg;ahgﬁ%s? . 89004 ynog,\ aré?’ﬁnsdbstnﬁﬁéd
OCF3, N02, CN, COOwve, CONH2, COVB ?ham

carbon atons, al koxy having 1, 2r stsﬂtutedcw b021053aﬁub|shtutmtﬂse}eﬂtedﬁrom

sul fanoyl , nethyl sul fonyl and I suI fon (45) ng 1,

2, 3, 4 or 5 carbon atons, cycerg'}Gf mgoj‘-’ Cgf éF ! b@ﬁrbﬁgi’am%) CF3
or phenyl, which is unsubstltut

substitutents selected fromt he%g:;krI ‘'oup con’3| s% &?Nﬂ? N%' %3‘ éPyl 'B¥é“9 NO2,

CN, Cggpe, CONH2, COVB, N2, Oty al §Wr4*@é§b89 aio $; alRoky héYnﬁgﬁbQ”s%trQ”B

al koxy having 1, 2, 3 or 4 carbon atons |rreth am no,
met hyl sul f onyl and 15 net hyl sul fcarbdraatoms, dmemylamlnbydmltajenyl aI kyl havi ng

L 2.3 or 4 carbon atoms or Gy 2 el 3 M Re bl MO 1. 2 S or

or
R(3) is CHR(18)R(19);
15 R(18) is hydrogen or C;H2-R(16), where R(16) is defined as indicated
above;
z is0,1,2o0r3;
R(19) is COOH, CONH2, CONR(20)R(21), COOR(22) or CH20H;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHo,-
20 CF3 or CyHaw-phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NOo, CN, COOMe,
CONHsg, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
25 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
Vv is0,1,20r3;
w is0,1,2o0r3;
30 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;



R(3) is CyH2y-R(16); y is 0, 1, 2, 3 or 4, 20 where y cannot be 0 if R(16)
is OR(17) or SO2Me; R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons,
cycloal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons, CF3, OR(17), SO2Me,
phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic having
1, 2, 3 4, 5, 6, 7, 8 or 9 carbon atons, 25 where phenyl, naphthyl, furyl,
th| enyI and t he N-cont ai ni ng heteroaronﬁtl c are unsubstltut ed or
substituted by 1, 2 or 3 substitutents selected fromthe group consisting
of F, C, Br, 1) CF3, N02, CN, COOwve, CONH2, COMB, NH2, OH, al kyl having 1,
2, 3 or Rf4ar phydrbgen, alkyikexindayv2 @) 41,5 @, 6 darbordatdthscarr OBY; at ons)

di net hyl am no, sul fanoyl, nethyl sul fonyl and net hyl sul f onyl am no; 6 R(17)
i s hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, cycl oal kyl having
3, 4, 55% 6 Sgggn atonms. CF3, phenyl or 2-, 3- or 4- pyridyl, where
phenyl b ( r 4- pyridyl is unsubstituted or 5 substituted by 1, 2 or
3 substi tUtenl&qe‘-’tﬁére@FeeéjcﬁélﬁrBfuh@r Qh@!ﬁyléﬁ@@#éﬁﬂé“@f%ﬁn oﬁ% mé?ﬁygehe CF3
OCF3, NO2, CN, havi n

car borb at ons, GEAUDSN ha\renlgcegi by ,-Cs, fﬁ- Mfdar-bl(meth}’d))ﬁﬁr Tg(hﬁﬂztﬁm am no,

sul f ano nyl and 10 net hyl sul fonyl am no; or R(3) is
CHR( 18) é(@b (%g%ﬂél&(]}g hydrogen or CzH2z- R(16), where R(16) is defined as

i ndi cat ed abOWﬁiepbﬁdéntl oPond andtrer ake FRCL,Br, I SCEENDy, CNNIRIGOME,21)
COOR(22) or CH2OH;, R(20) is hydrogen, al kyI havi ng 1, 2 3, 4 or 5 carbon

atons, CvH2vCEDNH CDEINE - MHenDIH, alye haviniel, (2 &y 4 canm@nlaiomswtkskytut ed or
substituted 20 by 1, 2 or 3 substitutents selected fromthe group

consi st ng of hayingl1, 2813, 0114 cayb®n atomg, diveethyleR)inGGINEMaONRRthyEDBNYINKL

OH, havi_n or 4 carbon atons, al koxy having 1, 2, 3 or 4
carb at ons) %@H@FHW&Y%’HH” sul fanoyl , net hyl sul fonyl and 25

met hyl sRBONIh@R(BP) V is 0 1 2 or 3; wis 0, 1, 2 or 3; R(21) is
hydrogen or al kyl having 3, 4 or 5 carbon atom; R( 233 i s alkyl
having 1, 2, ® ewe@deethcaf%enaa@m%ar%bymmﬁnucy pdheying, 1.5 o8 cathimg 1,
2, 3, 4, 5 or aporﬁgrbon atoms or CF3; R(5), R(6) and R(7) 7 |ndependently
of one another are F) Cl, Br, |, CF3) NO2, CN, COOwe, CONH2, COVB, NH2, OH,
al kyl hayving 1, 2, 3 or 4 carbon at ons, al koxy having 1, 2, 3 or 4 car bon
atons, _di net hyl am no, sul fanoyl, net hyI sul fonyl or nethyl sul fonyl am no; 5
R( 30)i%rﬁi3ﬁkéﬂdﬁ3h}jependently of one anot her are hydrogen or al kyl having

1, 2 or 3 car kgybiRLOaR oRigeRor Y ciiHIf oRoFhethylene groups;

and their pharmaceutically acceptable salts.

Preferred compounds of the formulae | a and | b are those in which:
20 X is oxygen or sulfur;
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 is0, 1,2, 3or4,
25 where x cannot be 0 if R(14) is OR(15)
R(14) is alkyl having 1, 2, 3, 4 carbon atoms, cycloalkyl having 3, 4,
5,6, 7, 8, 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,
30 where phenyl, naphthyl, biphenylyl, furyl, thienyl and

the N-containing heteroaromatic are unsubstituted or



10 are a chain of 2 nethylene groups and their pharmaceutically acceptable
salts. Particularly preferred conpounds of the fornulae | a and | b are
those in which: X is oxygen or sulfur; 15 R(1 ) is C(OOR(9), SX2R(10),
COR(11 ) or C(ONR(12)R(13); R(9), R(10), R(11 ) and R(12) independently of
one another are CXH2x-R(14); x is 0, 1, 2, 3 or 4, where x cannot be 0, if
R(14) is OR(15); 20 R(14) is alkyl havifhg 1, 2) 3, 4, 5 or 6 carbon atons)
cycl oal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atons, CF3, C2F5,
C3F7, CH2F, CHF2, OR(15), phenyl, naphthyl, biphenylyl, furyl, thienyl or
an N-contai ni ng heteroaromati c substituged by 4, 23r HAsubistit@ents, sedected Sronatieon

atons, 25 where phenyl, naphthyl, biphenylyl, _f . thie and th

N-cont ai ni ng het eroaromatic ar é’rgH@889?'?%@585%&ﬁfbkt&%%%é':ﬁy @,2’%3"& 3
Fa, Moz, o, ooone, conk, | OGHEOME O e Nely PiaRpaesT z. 4
carbon atons, al koxy having 1, 0 i 1.N0,
sul fanoyl ) met hyl sul fonyl and n3éct)rh€|c§tq o%@f‘%m%%k&x?ﬁ%%&?'sﬂaﬁ%%h%”ﬂg 1,
2, 3,54 or 5 carbon atoms, cyclatainkydinfetiylagile, stlfatayt, Methgisutfonptanss, CF3

or phenyl, 5 which is unsubstituttﬁd o[ aﬂbstit_ut ed by 1, 2 or 3
substitutents sel ected from t hd"gi¥isyfeBHaMAGing of F, O, Br, I, CF3, NO2,

CN, COOMe, CONH2, COMVB, Was)%a&gkb{évihe\fiobgs,ho & carBén ﬁt@ﬁ,]@alﬁwi

al koxy having 1, 2, 3 or 4 carbon atons, di et hyl am no, no
met hyl sul fonyl and met hyl sul f onylaairiond,; 4, 36 catbamnyatoorse GF RYPhersylhydr ogen
or alkyl having 1, 2 or 3 carbon atoms; R(3) is CHR(18)R(19); 15 R(18) is
hydrogen or CZH2Z- R(16), R(16) iwhieh mn&»&wlwed_,orgybs;tum,dtzya)ﬂer ar bon

ato cycl oal kyl having 3, 4, ; 3y 7,
S02 0 phenyl , naphthyl, furyl %}‘R?tétr‘{g?ntgngﬁ?ﬁ@éﬁﬁﬁﬁﬁrﬁgﬁﬁg&gggﬂlﬁmt, c
having 1, 2, 3, 4, 5 6, 7, 8 orCI9Brds Gy, NORTECN 200@Me.CONMHY ICORRDNE hyl )
furyl, thienyl and the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substi tNHenDkl, alkyEbawg fl; @nBtond carbap abams,i sti ng
of F, Cl, Br, I, CF3, NO02, CN, COOWVe, CONH2, COMVB, NH2, OH, al kyl having 1,
2, 3 or 4 carbon atons) al koxy Ekaxydavingl, 2 er 4 cagematenns.at ons,

di- met hyl am no, sul famoyl, met hylgubifhind"SufEhBY! FethABkHI ARy

15 methylsulfonylamino;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyH2y-R(16);

y is0,1,2,30r4,

20 where y cannot be 0 if R(16) is OR(17) or SOoMe;

R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6, 7, 8 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,

25 where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Cl, Br, |,
CF3, NO2, CN, COOMe, CONH2o, COMe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

30 carbon atoms, dimethylamino, suifamoyl, methylsulfonyl and
methylsulfonylamino;



R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, cycl oal kyl
having 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3- or 4- pyridyl, 30
where phenyl or 2-, 3- or 4- pyridyl is unsubstituted or substituted by 1,
2 or 3 substitutents selected fromthe 9 group consisting of F, C, Br,
I, CF3, OCF3, N02, CN, COOwe, CONH2, COMB, NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, aI koxy having 1, 2, 3 of 4 car bon at ons, di net hyl am no,
sul f anoyl , met hyIsquonyI and 5 net hyl sul fonyl am no; z is 0, 1, 2 or 3;
R(19) is CONH2, CONR(20)R(21 ), COOR(22) or CH20H, R(20) is hydrogen, alKkyl
having 1, 2, 3, 4 oR(%/)caisthydregenmslkyDhERingHFy i3, @orEHEMbopFE&ouis, 10 .

wher e the phenyl ring is un tituted_or substituted b or 3
substitutents sel ect ed frBYﬁ?ﬁagyldﬁYdlg goﬁsggf Fgrean ﬁtoné C'l-B‘B pPhenyter2-, No2,

CN, COOwe, CONH2, having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 cgrg_{o‘?\yrij'atorrs di et hyI am no, sul fanoyl,

met hyl sul fonyl and net hyl sul f onyhaps Pién of 2 ®- oF4-Byftys usUBsR tebhor? OF
3; R(21 ) is hydrogen or alkyl havi ng% 4 %gﬂc%/lr bon atomlél 20

R(22) S's alkyl having 1, 2, 3, wbﬁtltlﬂed&!ybbn? @Ita)ﬁ‘EbStR(JW)‘lti’r selegieddoem thel kyl
having 1 or 2 carbon at ons R( 5)gr8?55\9)é’ %%NP{%*@&@?PEEQE &&Fg}l QWZ r@got her
are F, C, Br) I, CFg, NO2, CN ' 1ng
1, 2, 3 or4 carbon atonms, 25 al ga : :

di et hyl am no, sul famoyl, net hy#i@ql\ﬂohythz1 @Nﬂg I?onyréﬁ(&phg\;'mof and
R(31 ) independently of one anogiey c,earrsomwrﬁgea}k&( RERERY 1 ; 2a@@r3fb°a'rtson

phar maceutical |y acceptable salts. 30 Very parti cul arI y preferred conpounds
of the fornulae | a and | b ar eatonss dimathylanaino, sulfaanoyli methxysidionyt asdil f ur ;

R(1 j O OR(9 S02R( 10), O NR(12) R(13); R(9), R(10),
Rgll)])d an( R% 12§ i))ndepen((jengly%‘%ﬁ%}'fé’ﬁ&%%aré Cg(H(Zx-%?( 14;;)5 x(i s)O, 1,
2, 3 oroA, R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons,

cycloaldlay havi nﬂ 4, 5, 6, 7, 8 9, 10 or 11 carbon atoms, CF3, C2F5,
C3F7, CHE®) CsFSHREDIA19bhenyl . naphthyl, biphenylyl, furyl, thienyl or an

Ny contal 19 B OB ERbadn BP0, viherk e odings of cgled Do

N- cont ai ni ng heterogﬁ&@tl c are unsubstituted or substituted by 1, 2 or 3
substitutents selected fromthe group consisting of F, C, Br, |, CF3,
OCF3,15N02, CN\z is0,1,2o0r3;

R(19) is CONH2, CONR(20)R(21), COOR(22) or CH20OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyH2,-
CF3 or CyHaow~phenyil,
where the phenyl ring is unsubstituted or substituted
20 by 1, 2 or 3 substitutents selected from the group

consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONHs, COMe, NH2, OH, alky! having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfonyl and

25 methylsulfonylamino;
v is0,1,2o0r3;
W is0,1,2o0r3;

R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;

R(5), R(6) and R(7)



15 COOMe, CONH2, COMB, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons,

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

nmet hyl sul fonyl and met hyl sul fonyl ami no; R(13) is hydrogen; 20 R(2) is
hydrogen or methyl; R(3) is CyH2y-R(16); y is 0, 1, 2, 3 or 4; wherey
cannot be O, if R(16) is OR(17); R(16) is alkyl havmg 1, 2, 3 4, 5 or 6
carbon atons, cycloal kyl having 3, 4, 57 25 6, 7, 8, 9, 10 or 11 carbon
atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(17), S02Me, phenyl, naphthyl, furyl,
thienyl or an N-contai ni ng het eroaromatic having 1, 2) 3, 4, 5, 6, 7, 8 or
9 carbon at onindependentiefiphe anattrarrare F,fGly Bt, |, CRzeN o, &N, COONE cont ai ni ng
het eroaronmati c are unsubstituted or substituted by 1, 2 or 3 30

substit ut ent s G@Né&l, &DMEOW@@MM}G haying $t2.nyoos crarbcm atOBTiS alkoxgrF3, NO2,
CN, COOwe) CONH2, COVB, NH2 11 havi ng or 4 carbon
atoms, al koxy hainal 4.3 or 49amoma@ai90@mwmm@. ﬁ@lfammnmwwgtufwhem

nmet hyI sul fonyl ﬁmﬁgonyl am no; R(17) is hydrogen, alkyl having 1
2, 3, 4or 5 ca glﬁﬁﬁénﬁs 'cycl oal kyl having 3, 4, 5 or 6 carbon atons,

CF3, pheR@0)andR(313- or 4- pyridyl, where phenyl or 2-, 3- or 4- pyrldyl
is unsubstituted or substituted subs tutent ct ed from
the group condPdgrengesfly of ope angbﬁleqareéy rog@‘z""@k& I heyyi

NH2, OH, al kylghqeing 1, 2, 3 or 4 carbon atons, al koxy haV| ng 1, 2 3 or 4
car bon atons, él met hyl ami no, sul fanoyl, nethyl sul fonyl and
met hyl suwrf onyl am no; R(4) is hydrogen or al kyl having 1 or 2 carbon atons;

15 R(5) i ndependently of one another are F, CI, Br, |, CF3,
R@%ﬂgr%éﬁﬁ-!z COMB, NH2, OH, al kyl having 1, 2, 3 or 4 carbon

at omsloal koxy draw cﬂq;,,arofg méth?Fené draupen atonms, di net hyI am no, sul fanoyl,

met hyl sul fonyl or nethyl sul fonyl am no; 20 R(30) and R(31 ) independently of

one anotafstthair@heymesgetically asseptable a@lts.t hei r phar maceutical Iy acceptabl e
salts. Particularly especially preferred conpounds of the formulae |I a and
| b are those in 25 which: R(1 ) is C(OOR(9), SO02R(10), COR(11 ) or

C( O NR( IRarkedidMy preferred compounds of the formulae | a and | b are those in which:

X is oxygen or sulfur;
15 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 CyHax-R(14);

X is0,1,2,3o0r4,
where x cannot be 0, if R(14) is OR(15);
20 R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5,6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
C3F7, CHaF, CHF9, OR(15), phenyl, naphthyl, biphenylyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5,6,7, 8or9 carbon atoms,

25 where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, |, CF3, OCF3, NO2, CN,
COOMe, CONH9, COMe, NH2, OH, alkyl having 1, 2,

30 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon



R(9), R(10), R(11 ) and R(12) independently of one another are CxH2x-R(14);
xis 0, 1, 2 or 3; 30 R(14) is alkyl having 1, 2, 3 or4 carbon atons,
cycloal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons, CF3, phenyl or
pyridyl, 12 where phenyl and pyridyl are unsubstituted or substituted by
1 cr 2 substitutents selected fromthe agoup consisting of F, C, Br, |
CF3, OCF3, OH, alkyl having 1, 2, 3, alKoxy having 1 or 2 carbon atons; 5
R(13) is hydrogen: R(2) is hydrogen; R(3) is CyH2y-R(16); y is 0, 1 or 2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6
carbon 10 atoms, CF3) phenyl or agmsddimetiamingastfiamayhamethyisiyfongrand

unsubstituted or substituted by "i?ﬁf‘&F’%H%F'H@“l"at ons selected fromthe group

consisting of F, C, CF3, OCF3, 2, 3 carbon atons or al koxy

having 1 or 2 carbon atonmR(15p R 4kyl BalibigrioQes; 4 Bt B)carbé® htcnsl C%(\:/Eﬂalkyl
i ndependently of one another are F, CE3 , CONH2, ) NH2,

 Cl , CN, COOwe
OH, alkyl having 1, 2, 3 carbon dwyiRg 3. .1oR%6 sathamatoms, CF 2ar phenyht ons:
20 R(30Q) and R(31 ) independently of one another are hydrogen or nmethyl;
and their pharnaceutical ly acceptvﬁ'ﬁﬂ'é'%l&]‘ﬁ@.s"'me?ﬁf§PQ%}!tﬁ'ie, R het PRBI v

preferred conpounds of the fornmul ; t i whi ch: =X 0 S
oxygen or sulfur; R(1 ) is C(O)Og?gfhtgfe%%g?iff%ﬁ@&tbgﬁgb%{;%?S'%mgBf F;

i ndependent |y of one another are GIXBEA; BEZANOIBCN, COOMe ICONHy, GOME( 14)
is cycloal kyl having 5 or 6 carbon atons or phenyl, 13 where phenyl is
unsubstituted or substituted by Nkp, QHsalkyt havingr: 2, 3@rdogashon atoms.he
group consisting of F, C, Br, |, CF3, OCF3i al kyl having 1, 2, 3 or

al koxy having 1 or 2 carbon at om@Kaxyi@wng »%Pb@@ﬁfbon atoms,

10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen; '
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19);
15 R(18) is hydrogen or C,H2,-R(16),
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CF3, OR(17), SO2Me,
phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
20 where phenyl, naphthyi, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, CI, Br, I,
CF3, NOp, CN, COOMe, CONH»o, COMe, NH2, OH, alkyl

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

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

R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,

cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
3- or 4- pyridyl,

30 where phenyl or 2-, 3- or 4- pyridyl is unsubstituted or

substituted by 1, 2 or 3 substitutents selected from the



R(3) is CyH2y-R(16); y is 0, 1 or 2; R(16) is alkyl having 1, 2, 3 carbon
atons, cycloal kyl having 5 or 6 carbon atons, phenyl or pyridyl, 10 where
phenyl and pyridyl are unsubstituted or substituted by 1, 2 [lacuna]
selected fromthe group consisting of F, C, CF3, alkyl having 1, 2 or 3
carbon atonms or al koxy having 1 or 2 ca%bon atonms; R(4) is hydrogen; 15
R(5), R(6) and R(7) independently of one another are F, C, alkyl having 1,
2 or 3 carbon atons or al koxy having 1 or 2 carbon atons; R(30) and R(31 )
are hydrogen; 20 and their pharmaceutically acceptable salts. The conpounds
according to the invention weregroupoonsistinglofiobwe!, BiéyCEgtOCk 3t N©2,IGN,. 5
pot assi um channel' and, as ultra-rapidly activating del ayed rectifiers,
inhibit a designated potassi umeg@@MatC HZ\&CQM%&F&,@ nalkyhavirgrpolnds

25 are therefore very particularly, suitable as novel antiarrhythmc active
conpounds, in particular for tﬁi\oyﬁé@fpﬁh?t% a@f%ﬁ‘ﬁ"éﬂ& g'&gafﬂicarbon

arrhythmas, e.g. (atrial fibridthafd Gﬁnéﬁblaﬁr’iin&t§d|@mc2)}|,%bﬁ{y$sulf85‘lgf &g

fibrillation (AF) and atrial flutters are’the nost guent “per si St ent
cardi @ 30 arrhythm as. Cccurrenethylsulfoeglaesnei t h i ncreasi ng age and
frequently |l eads to fatal, sequel ae, such as cerebral stroke. AF affects
about 1 million Amefi cans'sz)nﬁuglq 'and | eads to nore than 80,000 cases of

stroke each yrgfg)i nis"d‘@NF??CdNR(ZU)R%EW, ICOORIZ)dtERI|BAY antiarrhythmcs
of classes i and 111 reduCe the reoccurrence rate of AF, but are only of

restricted use becaR@0)ofisthydidgepQiatiyt halingr10@; BNy onE carbbA@teths eCls, T
here is therefore a great nedical need for the devel opnent of better

medi caments for treating GFgioaiC\gppphemyhs (S. Nattel, Am Heart J. 130,
1995, 1094 - 1106; "Newer 5 devel opnents in the nanagenent of atri al
fibrilllation"). It has been shonererthe phesyl rﬂq:ism:%stiwmrambstwmm as

are subject to "reentry" excit Y : i r en t he

cardiac tissue has a sl ow condﬁg t?'vzl p@g%ﬁbSﬁ%&égg%tc{éoeﬁor(?‘ctﬁg group
consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONH3, COMe, NHz, OH, alkyl having 1, 2, 3 or 4

carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
15 atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
v is0,1,20r3;
w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
20 R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) s hydrogen, alkyl having 1 or 2 carbon atoms
R(5), R(6) and R(7)
: independently of one another are F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONH»p, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

25 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;
and their pharmaceutically acceptable salts.
30
Very particularly preferred compounds of the formulae | a and | b are those in which:



and, at the sane tine, very short refractory periods. Increasing the
myocardi al 10 refractory period by prolonging the action potential is a
recogni zed nechani sm of ending arrhythm as or preventing their formation
(T.J. Colatsky et al, Drug Dev. Res. 19, 1990, 129 - 140; "Potassium
channel s as targets for antiarrhythmc ﬂéug action"). The length of the
action potential is essentially determ ned by the extent of repolarizing K+
currents which flow out of the cell fromvarious K+ channels. Particularly
hi gh 15 inportance is ascribed here to the 'delayed rectifier' IK, which
consi st sXof 3 isiokfgereot salfurponents, IKr, IKs and | Kur. Mst known class |1

EQEI us d U%I13mgﬁ%@&89ﬁ3<§§§ﬁ&${®§e@5@§i@§€§f§§§bﬂ)@kl e ZI L,‘”wﬂ ch can
20 ! ) . )

rovever . 1t haSBoRh BtV s compounds have an | noreased

proarrhythm c risk &IﬁdéMdyntpoif SRk dhottidr grgtce)gaz)@Rg’m/)'g hm as which are

designated as "torsades de pointes" being observed (D. M Roden, Am J.
Cardiob. 72, 1993, 44B - 49B;1'Z B oeht status of class IIl antiarrhythmc

drug therapy"). In ition to this high, in so cases fatal risk at a 25
I owgr ate, gdeacr eas?g(ﬂﬁgt Iﬂ%a%& I‘@/Y'E‘Qqhgssb‘égrhof gegﬁabqrb@tom% CyRealiybcker s
under the conditions of t i j 6C i i i

?Fa&e ce’%’%’ 6 7, 8ho! ’IbbP%%%FtId?I‘an?ndssaﬁﬁgm , gc?s#%an

needed ("negative use depen Wii'l e sone of these disa

possi bly be overcone by blcgtgp(ﬁrméﬁ, (EHFz,SS ¥ @gniy,afabﬁmw,mwm, (I'Ks),
their activity has hitherto been unconfirned, since no clinical

i nvestigations using |Ks dbatrkienpl erckeNscantainkiyoheteroardmatictraving 1, 2, 3,
"particularly rapidly" actjvyatipg. and very slowy inactivating conponent of
t he déﬁayed rectifier | Kuf’»%rsu t$9f§aﬁﬁr6‘¥@/am$vvati ng del ayed rectifier),

whi ch corresponds to the Kvl.5 I qhem r I ein
the repol arization period in the uﬁ?ﬁegylf ﬁéﬁ\hﬁyﬁﬁ%w&ﬁ’ fgjzylttﬂfe&ﬁkéﬁ

pot assi um outward current is thtise N-conteimirg hetenodromatic areensubstitutedoor of

| Kr or IKs, a particularly effectjv ho or .prol i the atgial
action potential and thus for eﬁHbﬁ@U@Wgvér‘?{i3osrﬁ’%c§ﬁp@?r$}gz§epeﬂ‘?c§1b9mﬁh§s.
Mat hematical nodel s of the humagragd tonsiOMEot F L, B¢ 9@3'@@;3}@@ pes tive
effect of a bl ockade of the |Kur, especially under the pathol ogi ca?

condi tbons of chronic atrial filGOOME,ICONHShQDMepHHpAOH, Glkydhaying 1, 2,
pronounced (M Courtemanche) R J. Ramirez, S. Nattel, 10 Cardi ovascul ar
Research 1999) 42, 477 - 489: " Bouri4 carogeaatemisoalkdxy havingri@y 3aordd eanbioal

fibrillation-induced electrical renpdeling: insights frpm t hemyt i cal
model "). In contrast to |Kr and 3f9@S: &'ﬂleé‘%/‘am%&kamyﬁ W%QQ%HR%&"? and
ventricle, the | Kur indeed plays@RylsUBofyigming:ol € in the human atrium but

not in the ventricle. For this reason, in 15 the case of inhibition of the
| Kur current, R@I3¢oris hxdtoged; t he bl ockade of IKr or IKs, the risk of a

proar KRy, 1 C . | n ntricle is excluded fromthe start (Z. Wang
et al 58&&? Fﬁgﬁ&b%e?'l dg,&%sl - 1076: "Sustai ned Depol ari sati on-1nduced
Qut war d R{B)r ens G Ig\?ukms)Atri al Myocytes"; G-R Li et al, GCGrc. Res. 78,

1996, 689 - 696: i dence for Two Components of Del ayed Rectifier
K+- Current inyunman i¥Onty2cdibad; Myocytes"; G 20 J. Anpbs et al, J. Physiol.

491, 1996, 31 - 50: "Diff t. . t f h trial
and subepi cardi al véII??chyﬁ‘FaS{I]“%i%ﬁt'eé\g&%ﬁuWQ?Iﬁ;: Il(rarincz 3/hi cﬁnggt avir :aa
sel ective bl ogka@g 9§ aIIJjIPhé\!ﬂH% 1091 Bept5 oF 6loatndn Sl dyclvang| hatiRg3, g, :spt

been avail abl e, however, on the market. For nunerous pharma 25 celtica
acti v@Sconmpounds (e.6.7.8e8i $aer N} aauper atomhClog, C2ir5.i Ggfor.cH2b, BHEOKi ng
action on the Kvl.5 channel has indeed been described, but the Kvl.,5

bl ockade here is i n @REW)caSeMsmipheaykingehth detyl.ithieaybior 3 N-¢ntainitg nai n

actions of the substances. WD. 98 04 52 n 37 607 ,cl ai. m am noi ndans
andI ani not et rahygr 0 ﬁ@?é?’@ﬁ@%ﬁa‘é'"gokésgi g#&iﬁr&eﬁ”@%@?@r%‘)m’ ch IbI ock
the Kvl.5 channel. Likew %er\gl\%h%g,g;ig,bg;\?{yﬁ,)fumltﬁ%9| and FRCNLIMAAING €

clainmed as Kvl.5 blockers in ' The application WO 99 627891
clai ms thiazolidinones whihsteroakematieats wasubstituted 06 spbstifutsidby thaandl . The

appligations WO 98 18 475 and.. 7 i Of. -0
pyridgﬁinones and phosphiﬁ%E§Q¥%%§§3§é§%¥fg§bﬁvgk#$§%%§ﬁ?§ﬁni§£51gﬁg%thvia
bl ockade of the I|Kur, The W@%@WWM@MH?I CTNg, HS0O0HE kYl bed,
however) as i nmunosuppressants ( 96 25 936). Al conpounds described in
the 5 abovenentioned applications are structurally conpletely different to
t he conpounds according to the invention of this application. For al
conpounds clained in the abovenenti oned applications, no clinical data are
known to us.



10 It has now surprisingly been found that the arylated furan- and

t hi ophenecar boxam des descri bed here are potent blockers of the human Kvl1.5
channel . They can therefore be used as novel antiarrhythm cs having a
particul arly advant ageous safety profile. In particular, the conpounds are
suitable for the treatnent of supraven giicul ar arrhythmas, e.g. atrial
fibrillation or atrial flutters. 15 The conpounds can be enpl oyed for the
termnation of existing atrial fibrillation or flutters for the recovery of
t he sinus rhythm (cardioversion). Mreover, the substances reduce the
susceptibility to the foreingdh 23 aed carton aloms, @H(@«yd'la\@'lqﬁmﬁ!rﬁenénce of
the sinus rhythm prophyl axis 20 The ounds_ accor ta the invention
were hitherto unknown. Catrlﬁ%g BF%%SAJW(?&‘ m §u ‘ﬂ'\%’xg hY'§u%‘?ny&@H‘ﬂounds
of the fornula I, corrpounﬁétrgfsutfbﬁy@ﬁf,ﬁwl ae |l aand | b are always neant
here. 25 Accordlng to the invention, alkyl radicals and al kyl ene radical s
can be straight-chdRd7dr inhydeaigsea, alkyl aa\angd 2pp! 4 o5 Staarbereatimsil ene

radi o8 5 and al kyl ene + ade Lo RURES, FE S SR AR Ko Pladlel

they are substituted or d in other rad| cals, e.g. in an 30
al koxy radical or in a fﬁjg’l ngyﬁgvgl kyl radical. Exarrpl es of al kyl

r adi galt sI arte rr;at Bylt ) I et hyl , {1 fwhmglphelnyqubpﬁl- or AE pwtidl JShUBﬂIhﬁtIWted or
sec-butyl, tert-butyl, n-penty e
3,3-dinethyl butyl, heptyl, octyHP ﬁw?sd‘waee %MMF oﬁ%%‘g?‘l'j j‘fom the
tridecyl, tetradecyl, pentadecygy @%ﬁggﬁﬁ@ of pe@F g;lep)dpeh(mg g

ro ese‘ra |cals e

nonadecyl, eicosyl. The dival efit radicals derived ftom t

net hypene, 1, 1-ethylene, 1,2- EtGUOM‘é?,,C@NHQPUINMbeNHZ,DIQ 315>ﬂ
2, 2-propyl ene, 1, 3- propylene 1, 1but yl ene, 4-but yl ene, pentylene

2, 2-di net hyl - 1, 3- propyl ene, 1, EB»Mpamw atetrrs aﬁ(oaymaemn‘plzesﬁ af4 abltbplnene
radi cal s. Cycl oal kyl radicals c n li be bra ched EX

cycl oal kyl radicals having 3 t@ Qse g ﬁﬁa%% Sé&' I’Bﬁ\%"&?ﬁonﬁ and
cycl obutyl, 1-nethylcycl opropylmeth ygg}fgg,{)hgmcppr opyI cycl opertyl,

2- nethylcyclobutyl 3- nethylcyclobuty , cyclopentyl, 10 cyclohexyl

2- met hyR@)cl ohmqrqgwmlhylrwmwh@xﬁlqarlaemretdm cycI ohexyl, nent hyI
cycl ?geﬁ é}' R Cgﬂg.} etc. N-containing heteroaronatics havi ng 1, 2, 3,
rbon atons are in particular 1-, 2- or 3-pyrrolyl, 1-,

2. or b Iuﬁudpéndeﬁtl of oneotfer dte .01y BAASLH , NG, GN, GooMazol - 1-, - 4-

or -5-yl, 1,2,4-triazol-1-, -3- or -5-yl - or tetrazolyl 2-, 4- or 5
oxazol yl, 3-,CONHy, C“ﬁG)N&oM—tpl@H—l aIkyIZ)eBng(adQ,a:ior 4artoon aﬁ)ﬂyé,,alkoxy
1,2, 4- oxadi azol - 3-or _-5- yl, 1,3, 4-oxadi azol -2-yl or -5-yl, 2- - or

5-t hi azol yl , ravingil, 2,3 srﬂs:@rbmraatﬂm dlmeH\yJammOaauLﬁampylzmethyls@fqnyj or
1,2, 4-thi adi %8%.5/?5‘@85}3'??%&(%5/(1 2, 3-thiadi azol -4- or -5-yl, 2-, 3- or

4-pyridyl, i m d| nyl, 3- or 4- pyri dazi nyI , pyrazinyl, 1-,
2-, 30, Rg&o) - or 7-indolyl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 3-,
4-) 5- or 7 I ndazol yl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1- 3-,

4-, 5., 6-, 7|ndg;pergiqrglyqu|q51@|qnothqarezhy)drggen et methylor 8qui nazolinyl, 3-,
4-, S5-, , 6-, 7- or 8-quinoxalinyl, 1-,
4-) b5- argd the?r pﬂrn%c%kﬂﬁ%‘ﬂaé}?’c]ﬁy é”ol%sggsl ncl uded are the correspondi ng
N—OXI des of these corrpounds) i.e., for exarrpl e) 1l-oxy-2-) -3- or

-4-p 5 Partlc | ar | referred N\ ai ni. ng, het er s ar e
oyt ol yEATEH G AP EaY Ao Ee. 00,5‘99%% RS Bt e B9 i di ny

and pyri dazi nyhichPyri dyI is either 2-, 3- or 4- pyr| dyI Thi enyI is either
2- or 3-thienyl. Furyl is either 2- or 30 3-furyl. Monosubstituted phenyl
r adi cal R(1gan ib€€(Q)OR(9), B@aR(10)t GOR(1]1) oh€(BINR(12)RE13); posi ti on,

R(9), R(10), R(11) and R(12)
independently of one another are CyHox-R(14);
X is0,1,2o0r3;
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,



1 ~S disubstituted in the 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-position, or
trisubstituted in the 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or
3,4,5-position. Correspondingly, the sanme anal ogously also applies to the
N-cont ai ni ng heteroaromatics, the thiophene or the furyl radical. 5 In the
case of di- or trisubstitution of a rad'fal, t he substituents can be
i-dentical or different. If R(3) and R(4i together are a chain of 4 or 5
nmet hyl ene groups, of which one 10 net hyl ene group can be replaced by -0,
-S-, -NH etc., then these radicals together with the nitrogen atom of the

formula | forma 5- or 6-nheepbenylancbpwidyhare uosykstibytedarisubstituted by 1
pyrrolidine, piperidine, nogpholi. t hi rpholipe etc. If the c nds
of the formula | contain Ghé %ﬁ)shﬁ.&%ntaaegqncge Progh ecgrQFBLFSQS@FmSI‘?gng%T&S
nore basic heterocycles, WHel, 'GFff,'@GP , @HS aIkyNRAVAE S, Bhs, &Rbky¢ REGAG!1N6r 2
physi ol ogically or toxicologically toferable’salts; in particular The
pharmaceutical |y utilizablcartsod a®msfhus the conpounds of the formula |
which carry acidic groups, e.g. one or nore COOH groups, can be used, for
exanpl 2, as alfdB) #ebydroganis, preferably sodi um or potassiumsalts, or as
al kal i neh@zrt by Hg&.%'geﬁa' ts, e.g. calciumor magnesiumsalts, or 20 as
amoni umsalts, e.g.>” as salts with amonia or organic am nes or am no

aci ds. @(@pounsiSybytRE6)ormul a | which carry one or nore basic, i.e.

pr ot onat abl e, grgups or contain one or nore basic heterocyclic rings can
al so be used iy theisBrmoo;their physiologically tolerable acid addition

| i th i . . ! i drochlor id
hosphat es.  STiA! eds Sfsufaliad iy 2 earbSh SRR LO R ol XEUEE B8 hrsplian.s,
fumargges, mal ates, Jubm§O0FREephe®l or pyfidyihe conpounds of the fornula |

si mul t aneously contain acidrc and basic groups in the nolecule, in addition

to the salt forms descri bedherédehenylearid pyridyl are unsubstiiastet wir gubslitutst] by |
“betaines'. Salts can be obtained fromthe coppounds of the fornul a_l

according to customary pr QF&<LAER0N plgmMe salgcted KOMABRIrAWR CoRsIRingobh. Gki d

or base in a solvent or di I t4 t i Sy by
ani on exchange. |f appropri gi g(gpé'uﬁgwﬂatﬁéd&@ %'gb%ﬁo%g@?@féﬁxﬁéﬁ%l a
| can be present in 19 gtereeamenadtbmsf orns. | f the conpounds of the
formula | contain one or nore centers of asymetry, these can independently
of onkb fX@) heris A¥d®@IBAL S configuration or the R configuration. The

i nventi I possi bl e stereoi soners, e.g. enantioners or

di astergg@’r‘g{éjﬁg Iﬁbi)tures of two or nore stereoisoneric fornms, e.g.

enanti oners 5 iGdelerideftindf ene@metiter dre RIGI, OF5] CRY OGOMss CGNHﬁi COMé on

t hus i ncludes enantioners, e.g. in enantioneric pure form both as |evo-
and dext r or ot g yOlinalkybbadng dn2, Brcarten atorms, @lkaxyxiavires 1 ofF 2t ¢carbomo
enantiomers in different ratios or in the formof racenmates. |ndividual

st er eoi soners &@MSbe prepared) if desired, by separation of a mixture

accor g ry nmethods or, for exanple, by stereoselective

synt hﬁeigrlg(3b?1aﬁ§8:s@0qgl | e hydrogen atons are present) the present invention
al so i ncl udes indépdraieghtiyef bne famotheraire hydrogempaumdthyhyf the fornmula 1. The
conmpounds of the formulae |la and |Ib can be prepared by different chem cal
pr ocessed mﬁfrﬁaamcevwgcma@bfm@%t%y the present invention. Sone
typical routes 15 are outlined in the reaction sequences desi gnated bel ow
as schemes 1 to 4. X and the radicals R(1 ) to R(7), R(30) and R (31 ) are
i n each Ing=eticlddn, especially prfemed doaipouads iof theoformutaecda antd bvaredhbss .
Thus gﬁcon'go.und of the formula | b, for exanple, is obtained as in schene 1
(meth rA) or schene 2 (nmethod B). In an anal ogous nmanner) conpounds of

the formgla | i§0§%,p§ ShiRpared using the corresponding halides Il a (for
structure see sche 45. ’

R(1) is C(O)OR(9) or COR(11);
R(9) and R(11)
independently of one another are CxHoy-R(14);
30 X is0,1,2o0r3;
R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,



20 R(9) ~OIl | R(5 RV) ~(~ONHR OR(4) R5 - NX/ R3) [Br, I] R7

]/ R(4) ~N/ 1) R3) . -~ R(>>1Vb Illb Pd(PPh3)4, DME, Na2C03 e.g. TFA

RO HR(5 -/ R(4) X/ _NR(30) R1) R(3) 1. R1)-2Z 2. R2)-YR1~ NRT7)
R(2) ~/ Ib Scheme 1/ R(4) NR(3) R(7) Vb Arylated furan- and

t hi ophenecar boxam des of the fornul a |v§ can be prepared by

pal | adi um cat al yzed Suzuki coupling (\/\/ni1 h can be carried out, for exanple,
in the 5 presence of Pd[(PPh3)]4 as a catal yst) sodi um carbonate as a base
and 1, 2-di net hoxyet hane as a solvent) of an aronatic halide of the formula
Il 1 1 b with an aronmatic boroni wheredphenyt iseurfsaubstifutéed or sulstiRitey byst an2

easily cleavabl e radical, such as, t - hut r, benzyl, conmpounds of the
forrrul>/a V b can be obtai ned, m,s&tpsﬁ@fgeqbtﬁ@%lqggeq gﬁ@c%‘& Qrﬁf‘g‘%@Bﬁ'ﬁB%@ﬂ:of
the formula | by reaction with rqagent €F§( @%F‘%@H%IRW 3 er Y3 °FQ§‘8?‘¥m| R

reactions of the conpounds of the fornul t h conpounds of the

R(1 )-Z correspond to the known Hzi¢el oF Qrcatho@tdiAg;ne i nto a car boxam de)
sul fonam de, carbamate, urea or thiourea derivative. The radical Z here is

a sui t abR@)nuciBddrgean;| eavi ng group, such as F, C, Br, inidazole,
O succi nh(g)de igtd:y'Hgy-RU(‘S);
y is 0, 1o0r2;
R(16) is alkyl having 1, 2, 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, phenyl or pyridyl,
10 where phenyl and pyridyl are unsubstituted or substituted by 1,
2 [lacuna] selected from the group consisting of F, Cl, CF3,

alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2
carbon atoms;
R(4) is hydrogen;
15 R(5), R(6) and R(7)
independently of one another are F, Cl, alkyl having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
are hydrogen;

20 and their pharmaceutically acceptable salts.

The compounds according to the invention were hitherto unknown.
. They act on the ‘Kv1.5 potassium channel’ and, as ultra-rapidly activating delayed
rectifiers, inhibit a designated potassium current in the human atrium. The compounds
25 are therefore very particularly suitable as novel antiarrhythmic active compounds, in
particular for the treatment and prophylaxis of atrial arrhythmias, e.g. (atrial fibrillation
AF) or atrial flutters.

Atrial fibrillation (AF) and atrial flutters are the most frequent persistent cardiac
30 arrhythmias. Occurrence increases with increasing age and frequently leads to fatal
sequelae, such as cerebral stroke. AF affects about 1 million Americans annually and

leads to more than 80,000 cases of stroke each year in the USA. The presently



21 For the preparation of the conpounds of the formula | b in which R(1)
Is C(OOR(9), i.e. carbamates, conpounds of the fornula R(1 )-Z, for
exanple, are used in which Zis chlorine or O-succinimde) i.e.

chl orof ormat es or succi ni m docarbonates. 5 For the preparation of conpounds
of the formula | b in which R(1) is SgéR(lO), I .e. sulfonam des, as a rule
conpounds of the fornmula R(1 )-Z are uséd in which Zis chlorine, i.e.

sul fonyl chlorides. For the preparation of conpounds of the formula | b in
which R(1 ) is COR(11 ), i.e. 10 carboxam des, conpounds of the formula R(1
)-Z, focustarmapy entiarythscs oficlassest and Bl relduoe ithe reaatudenoe eaterofadg thaxty

oo SR R e SR Ry Sl T
f or mul ahBtehole Sldrédt MBBICAI RERNTR tRE dBVelopRlcht 6P BERBEINRAIRARIIS IGURdaIRG

carbodi i m des or H. 15 For the preparation of conpounds of the f
[Iacuna@trlahamhytbmlﬁ (LS)NattelCHﬂRMQFRQ 11130 dB9g( @meﬂzpa( ‘Nywer . e. ureas or

t hi oupe t cQ s, of for,, la R(1)- Z conpounds of the
for erE‘ %&eﬂgrﬁ%ﬁé@%% Mﬂ@ig}n% e used, i.e. isocyanates or
I sot hi ocyanat es. 22 HO~ ,OH)~( O)R(31 O H O R R 5) ~ X /[~ O Pd(PPh3) 4,

DVE, Na2C03 t(7) [Br, {)RRS OR(30) R31 HR(6) VIIIb e.g. EDC) Et3N) |Vb
HNR( 3) Rt bps beparasiownihel mRst suprgveatripylar aétftythm@swrausmem(t%; exy\trvé( 9)

oR(30) Re)?t]na%rz/)wavgé'.\'sﬂch %@eﬁﬁgs occur when the cardiac tissue has a slow conductivity
and, at the same time, very short refractory periods. Increasing the myocardial
10 refractory period by prolonging the action potential is a recognized mechanism of
ending arrhythmias or preventing their formation (T.J. Colatsky et al, Drug Dev. Res.
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
15 importance is ascribed here to the ‘delayed rectifier’ Ik, which consists of 3 different

components, IKy, IKg and IK;.

Most known class llI antiarrhythmics (e.g. dofetilide, E4031 and d-sotalol) mainly or
exclusively block the rapidly activating potassium channel IK;, which can be
20 demonstrated both in cells of the human ventricle and in the atrium. However, it has
been shown that these compounds have an increased proarrhythmic risk at low or
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
Il antiarrhythmic drug therapy”). In addition to this high, in some cases fatal risk at a
25 low rate, a decrease in the activity has been found for the Ik, blockers under the

conditions of tachycardia, in which the action is especially needed (“negative use-

dependence”).

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

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

clinical investigations using IKg channel blockers are known.



e.g. TFA'1l. R(1)-Z, Vb - 2. R(2)-Y R(7) Arylated furan- and

t hi ophenecar boxam des of the fornula VIII b can be prepared by
pal | adi um cat al yzed Suzuki coupling of an aromatic brom de or iodide of the
formula 5 VIl b with an aromatic boronic acid of the formula Il. Hydrolysis

of the ester using LiOH affords the frqﬁ acids of the fornmula I X b which
can be converted into the bisaryls of t'He formula IV b by coupling with

am nes NHR(3)R(4). As described in schenme 1, cleavage of the |abile group
R(9) yields conpounds of the formula V b, which can be further converted

i nt o compediparticularly mapidly’ rastivatindband wennrslawhy ingotinatimgrooenporieht oftipounds | a

Eiﬂ_eﬁg ﬁéi?%ﬁié’%rﬁ%@%?n{’% whad=pely EERRRg R AR Bl Rish SeEhBdald: | x
of " caf BeRy T penanEh e & PatftileAliTordle 8¢ RIeReleRralih R TR g

out t heggmaaattiumnmHibition ¢ thie K5 potdssiumoutivard clregnttisititus, Theymparis®e
carried out particularly advantageously by activation of the carboxylic

aci d, 5ewith theintgbition v llhendidse arpaotitulanydeffé d®€) method for prolonging the atrial
N-et hyl N' - (3-di net hyl am nopr opyl ) car bodi i mi de hydrochl oride (EDC), if
appr opr adtian pptential anththusdar ending dr prgvantioot ofi aiviall asrhytoBias. Mathematical

di met hyl. am _no el ve reactive aci.d derivatives, can al so
firat baedsi e Tuaer SR poldBhR Sloodst Birl¢ nBShVe Fabies bR of of
the car pxi jr Cespiciillyainddnend pathdlayital cohdiidng ®f icRrdric airial #bFilhtidal sHeSId
e.g. SOC12, or acid imdazolides by reaction with carbonyl diim dazol e,

whi ch abe pantioulanijbsregoentey (MeGouaemanchet ReJ aRamirezp8. Nattef, or nul a
o T by otssiar R b RBauh b A8 i uiBe BB i feldisrand gy
and/ or figfifatioR{hYuééd/bleBirfal Pérﬁéd&ingB{r@}@a@fm%a a?%thhhdﬁ%é?}rg?éép.SCheﬁe 3

The aromati c Eoronlc acids of the fornmul™a Il nee i n met and B can
be 15 synthesized fromthe aromatics or aromatic halides of the fornula Vi

71 et ng1 i b8 eind e W BB aeRliF PR ek Yeffiod e fiuiident] oi'c
hydrol Y8ia$s an iffhoRaRt roi in R hiifan dtdiund! bat £t théRentricle. FBF thit keaddrPin

15 the case of inhibition of the IK,r current, in contrast to the blockade of 1K, or IKg, the

risk of a proarrhythmic action on the ventricle is excluded from the start (Z. Wang et al,
Circ. Res. 73, 1993, 1061 - 1076: “Sustained Depolarisation-Induced Outward Current
in Human Atrial Myocytes”; G.-R. Li et al, Circ. Res. 78, 1996, 689 - 696: “Evidence for
Two Components of Delayed Rectifier K*-Current in Human Ventricular Myocytes”; G.

20 J. Amos et al, J. Physiol. 491, 1996, 31 - 50: “Differences between outward currents of
human atrial and subepicardial ventricular myocytes”).

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

have hitherto not been available, however, on the market. For numerous pharma-

25 ceutical active compounds (e.g. tedisamil, bupivacaine or sertindole), a blocking action
on the Kv1.5 channel has indeed been described, but the Kv1.5 blockade here is in
each case only a side effect in addition to other main actions of the substances.

WO 98 04 521 and WO 99 37 607 claim aminoindans and aminotetrahydro-
naphthalenes as potassium channel blockers which block the Kv1.5 channel. Likewise,

30 structurally related aminochromans are claimed as Kv1.5 blockers in WO 00 12 077.
The application WO 99 62 891 claims thiazolidinones which likewise block the



Schenme 4 OO LIiOH R(5) X R(5 X NR(4) OHR OH\ NHR(3)R(4) Y R(3) z.B.
H2S04 [Br, |I] [Br, I] Xallla OOw~~ R(5 OHR(5 N R(4) x %x /| RO
NHR(3)R(4) R(3) z.B. H2S04 [Br, |I] [Br, I] Xb Illb The halides of the
formulae VII a and b enployed in nethod B can be synthesized by procedures
known fromthe literature or are readilé obtai nable fromthe acids of the
formula X knowmn fromthe literature by '€ustomary esterificati on nethods.
The aromatic 5 ortho-hal oam des of the forrnmulae Il a and b enpl oyed in

nmet hod A are obtai nabl e according to scheme 4 fromthe esters of the

f or mul apotdssiuan emahriel. Efie appligeadiook W¥Ds98 81476 ared WO B8al B4ib blairhthe aspl i ng
wth am es. NHR( 3) Rl Thellnkaeof the am .can be carried out in
t he way$ %Pé?é'ﬁ F&é@ %@Z?\’/‘@Sfa@f’ RhRSP g}scweﬁs gf a@ﬁﬁﬂgmycwm shdach¥a) x b
to IV bpjotRaddofire IK| u?%’éaﬁﬁe cbhdedQ%véPBRfr@mdll?taﬁsd BesEHBRY, AbieVeR =Rt ect

functional groups inthe nolecule In certain reacfion steps. Such

pr ot ect jnyrAuB6SUIHreSSAHE WES 98125 36N Nlébbrﬁpbdnﬂe deRtABed fkinel ed in the art.
The choice of a protective group for possible functional gneoups and the

proc e5se@ovezmenttcmeidrﬁnni@a&@n%areaﬂmtwfaﬂv&aonm@ebe@é‘ermdp €PrBPPURGS at ur e

and .15 8‘?\9?%4% %eﬁwﬂohg‘?tlﬁigéﬂﬁéh%{%n %?gp cbfnﬁgﬂpg%'iéﬁte& \hd hout

dlffICU e conpoun riul ae B HCCora ing to the

i nvent i aovardettivried giplieatibnginvadlinicdl daey atd knsah tsusan be used in ani mal s)
preferably in manmals, and in particular in humans, as pharmaceutical s per
se, in mxtures with one another or in the 20 form of pharnmaceuti cal
preparations. The present invention also relates to the 25 conpounds of
the formulae | a and | b and their physiologically tolerable salts for use
as pHar irhasutovesiirprisingdi beers found thbéthetmwhq@gd turenpang tyibpixérecafbaxamides

d t d and t th f di t
Cher of oResIbegiNaTR dr e ARAL DI SEAT g1 e RABARENI ot GREMA. Loy G: RREIORe Deent

i nventi gged HéhB@éleHt%rﬁ\yﬂ'ﬂh%%%vi @bahm é&%nté’jeﬁﬁﬁyﬁfé@ﬂﬁoﬂ@ Frh’ as
active constituent, contain an ef I caci ous dose of at |east "one conpound of

the f or pattigularahareompaungsdarersuitable fonihs beaigientiof puptventisuarsal t t her eof

exci pi P BV beS S AL AEP ST &l SBBI ormai 1y contain 0.1 to 90
percegmt by wei ght of the conpounds of the formulae | a and | b and/or their

10 physiologically tolerable salts. The pharmaceutjcal preparations can be
pr epar edhe @ommnﬁépanmpmegéor the tepninadinn OflePi@t'BBr?HdﬁJ ﬁ@gl"@ﬁort 21

for mul aﬁut{ter@f Hhe ree?ﬂé]'g/o‘? thd Qﬁ\'ug rﬂgt}‘afd @a‘?@tb@&lsli ﬂL‘?é@\Mret Ibstat e(%l ol es

br ought oge ne or qU| arnaceu

and/ or meduceithatsaseaptibility taltie ﬁomhatwnm of aewi fibxillation wvemtsc(tﬁmmtenance of the
pharnaceutlcalk%hactl onpounds, into a suitable admnistration or dose
form 18NYAITRY ﬁ”?ﬂé&a 2 used as a pharmaceutical in human nedicine or
vet epjgnary nedi ci ne. Pharmaceuticals which contain conpounds of the formula
| a or | b according to the invention and/or their physiologically

t ol er ablTbe sanpounda assordimg ta thegneentinmawese hitherto unknown.

If the discussion in this invention is of compounds of the formula |, compounds of the
| formulae | a and | b are always meant here.
25
According to the invention, alkyl radicals and alkylene radicals can be straight-chain or

branched. This also applies to the alkylene radicals of the formulae CxHax, CyHay,
CzHsz, CyHay and CyHoayy. Alkyl radicals and alkylene radicals can also be straight-
chain or branched if they are substituted or are contained in other radicals, e.g. in an
30 alkoxy radical or in a fluorinated alkyl radical. Examples of alkyl radicals are methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, 3,3-dimethylbutyl, heptyl, octyl, nonyl, decyl, andecyl, dodecyl,



20 parenterally, e.g. intravenously, rectally, by inhalation or topically,
the preferred adm ni stration bei ng dependent on the individual case, e.g.
the particular clinical picture of the condition to be treated. The person
skilled in the art is famliar on the basis of his/her expert know edge

wi th 25 excipients which are suitable f t he desired pharnmaceutica
frormulation. In addition to solvents, g€l forners, suppository bases,
tabl et excipients and other active conpound carriers, it is possible to
use, for exanple, antioxidants) dispersants, emulsifiers, antifoans, flavor
cor r i getidgcypriesadecy,i pargadsayl ueéxadeeyis heptpelery!, botadachl, evhadecyl deposyl.

ef fect, buffer substances .or, colorants. 30 The conpounds,qgf the fornulae |a
and T b T AsIeRt RN BRnier S Eeh Rl Ak SR TURNCatdr SOV ERpOINdS (0
achi eve 1291cafNEHY, AJEPHSpYIERS aﬂzlﬁrgﬁy@ﬁé,l EE%propﬁi@g%_gﬂ\%;%rﬁp?l@ﬁeF fgatment of

cardi ovascul ar condi tions advantageous conbi na

car di ovasityene -héitiupderabsbaenddene 2, gedimiethvd-1,Spropwére, clobdhienylienenetc.
partne‘_{)s of thi t%fpﬁ v'/ni ch cgreI advant ageous for cardi ovascul ar conditions
are, fbAreLEARPIes iglkyiene radiedliyt hnics, i.e. class I, class Il or class
[1l antiarrhythm cs, such as IKs or IKr 5 channel bl ockers, e.g.
dofetilide, or furthernore bl ood pressure-|lowering substances such as ACE

i nhi bi t &ryslaatiaf redisalsicendirewigs be branghesh Examplegoieydoalkd radicalsrhaving

ant agoni 1 K+ [ 04 - a-receptor

bl ocker é%i‘l}t é%arlb‘ég%gélrrﬁr%a %3%@@@@"@%6’3’&@9 iﬁl‘%ﬂ@%@g&?&g"havi ng

adr ener @rmetnfidycidpropy yclopeetyN@+hith yoyeiobugy, B*Fhét'hz'c?ﬂ@bU%'@preﬁmpne'
ant agoni st s gﬂo phodi est er ase %0 i nhj bitors and ot her substances havi ng
posi 114 EY¢iAbe pf-éﬂ yicyelongxyn ﬁetaybwla Xyl gfyReiByig¥sionsxylamentivlcs. For
a form Wl ion, the active conpounds are mxed with the
additivggagﬁéggbﬁggkﬁgﬁggg% such as vehicles, stabilizers or inert

di luents, and brought by neans 15 of the customary nmethods into the

sui tabl e, admi ni.stration forns, such | _ets oated tablets, hard

ol at | n REGUREIMIS hElRrERrosTatE atiNg & 5,3 of 1 B3 §F Srrerbomarams ars fer s
whi ch caarR@uMSRI2ab€3-gyRolyEXANDL &- FWInABaRIG, 10BRNESHA5-pYRHMRI UM
carbonate, potassium phdsphate, |actose, glucose or starch, in‘particular
cor nstarlch3-triazalti-s-4 £5ed-yhre Artivizol1 ¢ adr We-Sedr 14 @b-teltazoivihey, 4aor 8ry or

as noi st _gr es i i Ly, ¥ehi 0_or. §0 t I ar gxanmpl e,
veget abCeSRAE o ks oy ReRaolth, 12 S ERaflBR A o 587 " ol ovelleroler -B3eT b ¢
sol vent 9 3 aroxadizzol2-yh or 3b-gR 10| 4-corsBrnlazaips 3ar4e orfRisothiaranle, water,

et hanol or sugar solutions or_ m xtures ereof . Further excipients, also

th
for ot hds3.4dRiegiazol-dt Poro-ylor s4-thiadiazpbs- ey 4,2, 3dhipdiergl-4ner $rylcdt.s and

ol ypro S S) r i adma-ni gt patg on,
Phe hot te CnohEd: e 5ol BmEaI A3 B S 2 ARV A B
su?:h (s 6s or Gldhﬂd:lyprls,,Zenubsﬁitjew'smidﬁzcblyh t1he3-, gx,cﬁ-]g)ﬁeﬁr( BincEzolbr 2418ht4-| gt? ]
sol ut1 on, ugpengi on ar sion. T coppoungs of .t or ae a an
and t_he!%r" %‘h?g%atﬁ’gﬁ'@)"r 5"?%1 4 21 & La Pt BSQAHIBR M 2p Iébﬁnq}u('&f d and the
| yophi | igeife51iaAt 84, 3eds5.ugeds. Jr@-ciﬁﬁlaﬁmh,ez-, BOr5.1 6 706pBLilihGaIRYI, 1 b £esLon

or infusion 30 preparations. Possiblesolvents are, for exanple,

physi ol 6gi taor &phthadazimyl uAisorindJuded achitiles¢oreespongingaiNexidgs ofithase

glycerol, in agdilioggalso SY9RL. S | ut,i ans suchlas gl ucose or mannitol

sol uti or‘f?fnpé)run Pt 't niY i SBMP'$i kPUY 63 57 Ot HEPYI?Ylous sol vent's menti oned.

27 Suwg abl e pharmaceutical fornulations for admnistration in the form of
aerosols or sprays are, for exanple, solutions, suspensions or enulsions of

t he act iRastigdafopiederred N-teontainingiheterogyeles ipe syrrelysiimidarpiil. cAuaelyal | y

t ol er abl R naceut | - solvent, such as, in

parti culpgﬁ%glh%o[qyﬁoos}?%ﬁ@r 8%*‘@%%Q§mﬁégm&ﬁch 5 solvents. If required,
the formul ation can also additionally contain other pharnaceuti cal

exci pients such as surfactants, emulsifiers and stabilizers, and also a

pr opel | &nridyldg @ithar gr.dyar 4cpwislyb idhiemdis eiherotnati Sithiemd. Rl iseitbergoahd i n
a coqﬁ?gﬁﬁ@hjon of approximately 0.1 to 10, in particular of approximtely
0.3 to 3, percent by weight. 10 The dose of the active conpound of the
formula | a or | b to be admnistered or of the physiologically tolerable

salts thereof depends on the individual,L case and ig to he adapted to the
cond t | BianaubeRBEhESR riceRenas SunsiBigeT thé 2n e dr R4 PLsHON Ty
it depends, of course, on the frequency of adm nistration and on the
potency and duration of action of the conpounds in each case enpl oyed for
t herapy or prophylaxis, 15 but also on the nature and severity of the

di sease to be treated, and on the sex, age, weight and individual

responsi veness or the human or animal to be treated and on whet her therapy

T | = ~ o = S



25 Experinental section List of abbreviations 30 Boc tert-butyl oxycarbonyl
CDI carbonyl di i m dazol e DCC di cycl ohexyl carbodi i m de 28 DVAP

4-di met hyl am nopyri di ne DMF N, N-di net hyl f or mam de DME 1, 2- di net hoxyet hane
EDC N- Et hyl - N - (3-di net hyl am nopr opyl ) carbodi i m de hydrochl ori de 5 Eq.

nol ar equi val ent HOBt 1-hydroxy-1 H benﬁé)t riazole Me net hyl MeLi
methyllithium (in hexane) BuLi butyllith?um (in pentane) 10 RT room
tenperature RP-HPLC reverse-phase hi gh-performance chromatography THF
tetrahydrof uran TFFH tetranet hyl f| uor oam di ni um hexaf | uor ophosphate 15
Synt hesidisuiistituted o then?2 3- ,aZ.iﬁlds'Z 6#, 2. &g 3fdrand, 5-positihe obtyisobstituted itstheer e

SYnthesizad 5o ST B 0B Lr LIRS BoHELRBRIGh TGl " e

ai d of
2- (tert #u.ﬂ@qgws? BB é‘WMLc)d?ﬂﬁHngh%téfbafio%hQs (tﬁ@W@BHéné—o} tHd® OH
~B~ ON N- Boc- 2 br onobenzyl am ne : mol ) was di ssol ved

in THF Juaéradieglon, the solution was cool ed to - 78C treated with 13.75 ni
of I\/EL%(16M|n hexanes 22 nmol) and, after 1 h, with 28 ml (1.5 Min
pentane, 42 mml) of tert-BuLi and, after a further hour, trinethyl borate

(9.0 nm ,In3Re cE®E bf BRDr dklddtifiition 5T G ratid=ArtheauBsiients’@an be identical or
different.

If R(3) and R(4) together are a chain of 4 or 5 methylene groups, of which one

10 methylene group can be replaced by -O-, -S-, -NH- etc., then these radicals together
with the nitrogen atom of the formula | form a 5- or 6-membered nitrogen heterocycle,
such as pyrrolidine, piperidine, morpholine, thiomorpholine etc.

If the compounds of the formula | contain one or more acidic or basic groups or one or

15 more basic heterocycles, the invention also includes the corresponding physiologically
or toxicologically tolerable salts, in particular the pharmaceutically utilizable salts. Thus
the compounds of the formula | which carry acidic groups, e.g. one or more COOH
groups, can be used, for example, as alkali metal salts, preferably sodium or
potassium salts, or as alkaline earth metal salts, e.g. calcium or magnesium salts, or

20 as ammonium salts, e.g. as salts with ammonia or organic amines or amino acids.
Compounds of the formuia | which carry one or more basic, i.e. protonatable, groups or
contain one or more basic heterocyclic rings can also be used in the form of their
physiologically tolerable acid addition salts with inorganic or organic acids, for example

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

25 maleates, fumarates, malates, gluconates, etc. If the compounds of the formula |
simultaneously contain acidic and basic groups in the molecule, in addition to the salt
forms described the invention also includes internal salts, ‘betaines’. Salts can be
obtained from the compounds of the formula | according to customary processes, for
example by combination with an acid or base in a solvent or dispersant or alternatively

30 from other salts by anion exchange.

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



to roomtenperature) the m xture was treated with dilute hydrochloric acid
to pH6, extracted wi th dichloronmethane, and the organi c phase was washed
with saturated NaCl solution and dried. 5.1 g (100% of a pale yellow solid
foam were obtained. M5 (FAB, sanple treated with glycerol): mz = 308 (M +
57), 252 (M+1 ). 5 (R-2-(1-tert-But ox‘ggcar bonyl am noet hyl ) phenyl bor oni ¢
acid (Conpound 2) HO-B~OH O N. O H 10 2 g (10 mol) of

N- Boc- (R) - phenet hyl ani ne were dissolved in 50 ml of anhydrous THF, and the
solution was cooled to -78C and treated dropwise with 14 m (1.5 M sol ution
i n pent atereodmearid fprros. If ¢he ebmpplhds bf the fofhelani ocdndaie amesommoredenters @0C
in the course of h, then 4.5 m . (40 nmol) of trinethyl horate wer ded
and t he YL \Xﬁgs%?%@ecp&”%[ﬁg Pg%% PQ%’U’}% haygdhe gly ‘Eﬂﬂq'&Hr%%‘ %‘BP

0C, aci @bhfi afnenl‘ﬁh@m\@n%hfha@a@mk posasleaéié%rﬁ&%se qrq@ﬁaﬁﬁémﬁé gd w th
di chl or onet and the conbi ned organi c phases were washed wth saturated
NaCi soIdtasteneomrSeanénﬂxtuoeﬁ:eerca@relmrezs@rgolsamwlcdicbrnas £ .eenaritiooversol i d

Lomm o ePell oMb 8y B GBS b Ao Rl e e G
Synt hesiesg.qh emadiBineficpiiré §&rn, Yott BS |é\¢6-raﬁda@e>dtﬂdrot@taﬁ9 a?ﬁp@@é@raﬁrid Mahki ng

procedure for the synthesis of the conpounds of formula VI1 a, b using
t hi ony! fefin of midures of thadwosnaadipmess in different rfﬁll%ﬁ sxr iarthe fiewm efiraagmates.ux

tenct i ol AL Ter&liad ReRl¥an B8 RedtBa” R Reked, ERERIIRL R SRS L S5 o
di chl or eiebhime taodstbmany atbtMbddios fomexamplet by stareoselectde é&hﬂﬁé‘én&(lﬂ) and

5.5 mmol of triethylam ne. The m xture is stirred overmP washed with
NaHOOH) $ophiles Rysirogen atpras are Brrsent e eresentdnyentionzlsprncilsies aldaytameri

am de | 'férn?% &f fp‘lét&;rﬂ cﬂ@ﬂéfqﬂeqc@ﬁnmg (empl oyed wi thout further purification.

5 Amides |1l a, b accor to the general working procedure Conpound
Structure Mass (ES+) - mz =3 ~ 308 (M1l ) O~NI O4/ F 364 (M1 ) O
OF S B 260o 8 tﬂel}lormt?lae la angjlb cgn be grepared by d}ffe?ent c7he%|4:alF 316
(M+1 ) &
processes, wh|ch are likewise included by the present invention. Some typical routes
15 are outlined in the reaction sequences designated below as schemes 1 to 4. X and the
radicals R(1) to R(7), R(30) and R (31) are in each case defined as indicated above, if

not stated otherwise below.

Thus a compound of the formula | b, for example, is obtained as in scheme 1 (method
20 A) or scheme 2 (method B). In an analogous manner, compounds of the formula | a
can be prepared using the corresponding halides Il a (for structure see scheme 4).



318/ pH260 (Mt1 ) / NBr O9 S/ F 380 (M1 ) HN\ I OF 10
(Mt1 ) / NI O11/ S 276 (Mt1 ) / NBr O12 / F 380 (Ml ) S/ N
13 ~ 324 (Mt1 ) NI O Synthesis of the arylated furan- and

t hi ophenecar boxam des by pal | adi um cat al yzed Suzuki coupling to the
conmpounds of the fornulae IV a, b 5 GegSraI wor ki ng procedure: 0.05 eq. of
t et raki stri phenyl phosphi nepal | adi um ané“¥1 eq. of the correspondi ng brom de
1l a, b were added to 1, 2-di nmet hoxyethane (10 m/ mmol of bromde Il a,
b) aerated with argon. After 10 min, 1.5 eq. of the correspondi ng boronic
acid Il were added and finally 2 eq. f a 2 nolar sodi um carbonate
solution. The m xture was :fgﬁf,)h t o /R& | ux under argon for 18 h,

cool ed and dil uted woth imet hyl'e cl olN de. The mixture was washed wth
wat er and gat ulBEAORG@HF um chl or’ sollutjon, @dRAMQAMEsodi um sul fate,
concent raﬁﬁ i fied by+chro Fgé | Naj®@, RP- HPLC purifi cati on,
basi ¢ conpou Rds were Z.g as t |‘f uoroacet ates. b exanple of an

aryl at ed t hi ophenecarfoxam of the fornmula IV a: Exanple 1: tert-Butyl
panoyl ) t hi ophen- 3-yl ] benzyl } carbamate 10 H O/ N

/S H 324
\'1 1 OF

I b

1. R(1)-Z, 2. R(2)-Y .

Scheme 1

Arylated furan- and thiophenecarboxamides of the formula IV b can be prepared by

~ palladium-catalyzed Suzuki coupling (which can be carried out, for example, in the

5 presence of Pd[(PPh3)]s as a catalyst, sodium carbonate as a base and
1,2-dimethoxyethane as a solvent) of an aromatic halide of the formula Ill b with an
aromatic boronic acid of the formula Il. If R(9) is an easily cleavable radical, such as
tert-butyl or benzyl, compounds of the formula V b can be obtained, which can then be
reacted into compounds of the formula | by reaction with reagents R(1)-Z and/or R(2)-

10 Y. The reactions of the compounds of the formula V b with compounds of the formula

R(1)-Z correspond to the known conversion of an amine into a carboxamide,
sulfonamide, carbamate, urea or thiourea derivative. The radical Z here is a suitable
nucleofugic leaving group, such as F, Cl, Br, imidazole, O-succinimide etc.



~ 00 _N10 m of 1,2-dinethoxyethane were aerated with argon, and 58 ny
(0.05 mmol ) of Pd(PPh3)4 and 276 ng (1 mmol) of

3- br onot hi ophene-2-carboxlic acid 3-nmethyl 15 butyl am de were added. After
10 min, 377 ng (1.5 nmmol) of 2-(tert-butoxycarbonyl

am nonet hyl ) phenyl boronic acid and fina {y 1 mM of a 2M sodi um carbonate
sol ution were added. The m xture was h ed to reflux under argon for 18 h,
diluted with dichlormethane after cooling and washed with water. The
organi ¢ phase (bl ack, viscous oil) was dried, concentrated and purified

chr omat dtprapéipcepdratidy oRfhdEhrGpo20d S af ting fFOABURY | boin whichR(AYis CODRERs oi |
bt M5 (ES+H): mlz = 403 (M + - 303 (M 99)."HN CDCl 8
55 18, GbamaleS nfomaogeds af (e TaimyiaR )iz, fgh exaingls. pie e WRICha by (1
H o brs)onidinkPol Biuctininhide, § e? chidloformates(ctducBhimibiofardoidtess) . 1.16 (1 H,
m, 1.07 (2H, q) J = 7.0 Hz), 0.75 ?6H, d, J =6.2 Hz). 25 Further exanples

of arylated furan- and [lacuna] of the fornulae IV a and IV b (according to
met hod

33 The f. || i th t h
shovers RoranErbieh S S e OB R S B A D 2
=2 /O Es‘bggnéﬁ'ﬁﬂes) asla ﬂjle'cﬁnig@uﬁds@fthé\fo‘rmUIéRh |54 éﬁé’sugwgn Wth/SZ s |r: S 0

(Mr1 ) Shiornepi.e. s\ulfonybchlondeso FH | 6 H 403 (Ml ) o S/ N~ O~O-NH

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

10 carboxamides, compounds of the formula R(1)-Z, for example, are used in which Z is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chlorides, carboxylic acid
imidazolides or mixed anhydrides. However, it is also possible to use the free acids of
the formula R(1)-OH in the presence of suitable condensing agents such as
carbodiimides or TFFH.

15
For the preparation of compounds of the formula [lacuna] in which R(1) is
CONR(12)R(13) or C(S)NR(12)R(13), i.e. ureas or thioureas, instead of the
compounds of the formula R(1)-Z compounds of the formula R(12)N(=C=0) or
R(12)N(=C=8) can also be used, i.e. isocyanates or isothiocyanates.



347 | F443 (Mt1 ) H~/ N\ O N\ ~FHB8 H387 (MM1) OO/ NOoH
Il \ 90 - 442 (Mt1 ) FNH'-\ F\ O~O- N\ H10 386 (M1 ) ON_HO\ O
H Renoval of the Boc protective group to give the am nes V (schenes 1 and
2) General working procedure 5 1 eq.of the N-Boc conpound is dissolved in
di chl oronet hane/trifluoroacetic acid (311, 10 mImmol) and stirred at room
tenperature for 3 h. The mxture is t hed? concentrated on a rotary

evaporator and the residue is coevaporated with toluene. The am nes V are

characterized by mass spectronetry. 35 Reacfion of the amines V with

various reagents to give tHO{ar@at cgppopndsill Caneral working procedure
amat es  of ge rnal a by ). [?\1;‘ the am ne V

i s dissolved in dis]l : (about 1 / mol ) A réa e%l’Swith 1.2

eq. (2.2 eq. when usingydhe oacet at r) of tri 1 nd 1.2 eq.

chl orof ormate) and sti rre(ﬂi(mveri ght. Thkigbm xture is diluted with

di chl oronet hane and washed with NaHCO3 sol w k@, ethi€eter gani ¢ phase is

Benzyl {2-[2-(3-nethyl butyl carbanoyl )t hi ophen-3-yl]-benzyl}carbamate O O

NHNOZ27 ng (0.09 nmol) of 3-(2-am nonet hyl phenyl )t hi ophene-2-carboxylic

used for further reactions w thout further purification. A conpounds were
for the reaction to.gi ‘.-'

of the succinimdyl car bonat Lf:gh er nat ilgef]y of the correspondi ng

dried) concentrated and, Ilif necessary, purified by RPHPLC. 10 Exanple 11:
acid 15 (3-nethyl butyl)am de wer@® di ssolved in 3 m of dry dichl oronet hane,

and the sol ution R(5) O/R. o
= 0
R(7) o7 SN
R(6) H R(7)
Vb IXb RE)
e.g. EDC, EtN, e.g. TFA 1. R(1)-Z,
- IVb —_— Vb ————» |
HNR(3)R(4) 2. R(2)-Y

Scheme 2

Arylated furan- and thiophenecarboxamides of the formula VIl b can be prepared by
palladium-catalyzed Suzuki coupling of an aromatic bromide or iodide of the formula
5 VII b with an aromatic boronic acid of the formula II. Hydrolysis of the ester using LiOH
* affords the free acids of the formula IX b which can be converted into the bisaryls of

the formula IV b by coupling with amines NHR(3)R(4). As described in scheme 1,
cleavage of the labile group R(9) yields compounds of the formula V b, which can be
further converted into compounds of the formula | b. In an analogous manner,

10 compounds | a can be prepared by use of the corresponding halides VIl a (structure in

scheme 4).

The abovementioned reactions of the compounds of the formula IX b with amines of
the formula HNR(3)R(4) correspond to the known conversion of a carboxylic acid to a



was treated with 10 ng (0.1 mml) of triethylamne and 24 ng (0.1 nmol) of
benzyl oxycar bonyl oxysucci ni m de. After a reaction tine of 18 h, the mxture
was diluted with 20 m of dichl oronethane, washed with saturated NaHCO3
solution and the organi c phase was dried and concentrated. After
purification by RP-HPLC, 27 ng 20 (70%,0f a colorless substance were
obtained. M5 (ES+): niz 437(M+1)23 H NVR (CDC13): S = 7.54 -7.24
(10H, m, 6.90 (1 H d, J = 4.8 Hz), 5.52 (1 H br s), 5.05 (3H, br s),
4.17 (2H, d, J = 6.2 Hz)) 3.16 (2H, m, 1.14 (1 H m, 1.07 (2H, g, J = 7.0
Hz)) 0. garboxEimide. Numeéous methods 36 cauryingeout évesepteastiohs bhvevbeenpr epar ed

2E o o BBl e N AArR! PRES SRS be R 5 ChENEL DS ABReegivl &,
\S /O \ Habtn)atr’b% of tﬁe Eaﬂ?&y(lé/%éld) e(q:Qs*Hag e chhéxy%é‘r‘bbdhmﬁbé:g@CKlbﬂﬁYetﬁW 1) y
|/ 17 N &ﬁlmmla)mnocmpmoart@durr@e h l\OChquldIe (EDC)3if appropriate with7 (M1 )
o/ N \5 adgutl\on%'ﬁ'yﬁr&yb%ﬁz&ngzélé (I-Hgtjfo} dlmet\'nylammopyndlne (DMAP). However,

reactive acid derivatives can also first be synthesized by known methods, e.g. acid

chlorides by reaction of the carboxylic acids of the formula IX or using inorganic acid

halides, e.g. SOCl2, or acid imidazolides by reaction with carbonyldiimidazole, which

are then subsequently reacted with the amines of the formula HNR(3)R(4), if

10 appropriate with addition of an auxiliary base.

HO.__OH
(9) R(g
N
1. MeLi and/or tert. BuLi H
y R© R(7) 2. B(OMe),, 3. HCI I R@) R
Scheme 3

The aromatic boronic acids of the formula 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 trimethyl borates (or other boric

. acid triesters) and subsequent acidic hydrolysis.



O\ OHI / F\ O _NHI/ I/ Ceneral working procedure for the reaction to
give amdes of the formula | A 1 eq. of the amne V is dissolved in

di chl oronet hane (about 10 m/mmol), treated 5 with 1.2 eq. (2.2 eq. when
using the trifluoroacetate) of diisopropyl ethylam ne and 1.2 eq. of the
acid chloride and stirred overnight. g m xture is diluted with

di chl or omet hane and washed with NaHOD3 €%l ution. The organi ¢ phase is
dried, concentrated and, if necessary, purified by RP- HPLC. 10 B) 1 eq. of
the amine V is dissolved in dichloronmethane (about 10 mi|Immol), treated
with 1.2 eq. (2.2 eq. en using the triflugroacetate) of 0

di i sopropyl et hyl a Jlwth 1.2 eq._of the gcid and 1.2 gqg. TFFR 4 nd
DR Ur Eiok & (P it h di chiRgsRQEY NRF shed
The or pha i sS\dridd, concent b d, if

stirred over R
generlal wor ki ng

wi t h NaHCO03 sol ut ‘
necessary, purified by RP-H es aqn to
procedure A or B: und E?Jﬁgre Mass (ES+) nfe;ﬁ' gb

OV 1 0/ ONNHZT 7 0491(|u&ﬂ,|])p/0/N\{ F
0/ N, 451 (MrVla\ | ~ o NH 23/ FS07gM) s o ! o/,g,aN\ "~~ N\ OF
H24 - 451 (M1 ) O/ OS/ N\ 1 ONHZ | F 507 (M1 / os/ r =\
O o)
R(5 —
RG~["2X “or LOH ®) = o R N~ RE)
XF = Xz \ AN |
R'OH VHRERA) R(3)
[Br, 1] z.B.H,S0,  [Br, ] [Br. 1]
Viib Xb llib
Scheme 4

The halides of the formulae VIl a and b employed in method B can be synthesized by
procedures known from the literature or are readily obtainable from the acids of the
formula X known from the literature by customary esterification methods. The aromatic
5 ortho-haloamides of the formulae |l a and b employed in method A are obtainable
according to scheme 4 from the esters of the formulae VIl a and b, after hydrolysis to
the acids X a and b, by coupling with amines NHR(3)R(4). The linkage of the amide
bond can be carried out in the ways described above for the reaction of compounds of
the formulae IX b to IV b.
10

In all procedures, it may be appropriate to temporarily protect functional groups in the

" molecule in certain reaction steps. Such protective group techniques are familiar to the
person skilled in the art. The choice of a protective group for possible functional groups
and the processes for its introduction and removal are described in the literature and

15 can be adapted to the individual case, if appropriate, without difficulties.

The compounds of the formulae | a and | b 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

20 form of pharmaceutical preparations. The present invention also relates to the



\~~0FNH2g - 435 (M¥1 ) O/ 0 O/ NONH 39 27 1 ~H/ F 491 (M+1l)
OO0/ N \V\~~-N\ OFH28 0 ~435 (M1 ) ~NHo/ p~o\ 1l N\ H29 o F
491 (M+1 ) NI \ H~/~ O/ \ O~F\ N\ H Pharnmacol ogi cal investigations
Kvl.5 channel s from humans were expressed in Xenopus oocytes. To this end,
5 oocytes from Xenopus | aevis were fi réé I sol ated and defollicul ated. RNA
coding for Kvl.5 synthesized in vitro s then injected into these oocytes.
After a Kvl.5 protein expression for 1 - 7 days, Kvl.5 currents were
nmeasured on the oocytes using the 2-m croel ectrode vol tage clanp techni que.
The Kvlccﬂnphlamdsabfsthﬁefoenmaetlra an@hbeirmisthairrghiyeiodngid:adbrttetéraislersg:ltscﬁdntlaaag;e
junps to 0. nmVv and 40 l.ast i Th h, wa ed using a

ot i ofe BTSRRI B BEbR e PR Sehte AR 2 5. 8 mu
MIC 2 ImetiomEdPERd thetusé ifdr tﬁb?ﬁodﬂétfbn%@'ﬁb@l@aﬁﬁﬂs therefbPaAREG ofxperi ment s

were carried out at roomtenperature. The foll ow ng were enpl oyed for data

acqui si teditaamehtahavingi Kt chenseldiockingaption.i e prdsent invehticHRMhermbast er
Cty, USA) and MacLab DI A converter and software (AD nstrunents, Castle

Hi | I 5A(@é€itla§|t<i’ aharmacepiical DISPREIGNS WRishr aF AglitecetRitieniepRntaln ere tested
by addi é‘@{:&@ﬁﬂé HBBé 3¢ PRt SOL Wbt u oq'éﬁé f’tfrﬁﬂtfla £9%naNt 5‘3(‘1/853%1‘ %Th_e

effects € substances were calc percentage I'n ition of
t he Kvlptysisiogically tolenable saththeneotds adkjttmnrtectusttﬁnamphahﬁé@émcau@s added to

the sol MF‘IngousTce ic aets%n éx%néngﬁtg 'ﬁ‘(l %g(r)rkgéeeﬁlcu?pre aratlon|_sII rlugrmally contain
0.1 to 90 percent by weight of the compounds of the formulae | a and | b and/or their
10 physiologically tolerable salts. The pharmaceutical preparations can be prepared in a
manner known per se. To this end, the compounds of the formulae | a and | b and/or
their physiologically tolerable salts are brought, together with one or more solid or
liguid pharmaceutical vehicles and/or excipients and, if desired, in combination with
other pharmaceutically active compounds, into a suitable administration or dose form,
15 which can then be used as a pharmaceutical in human medicine or veterinary

medicine.

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

20 parenterally, e.g. intravenously, rectally, by inhalation or topically, the preferred
administration being dependent on the individual case, e.g. the particular clinical
picture of the condition to be treated.

The person skilled in the art is familiar on the basis of his/her expert knowledge with
25 excipients which are suitable for the desired pharmaceutical formulation. In addition to
solvents, gel formers, suppository bases, tabiet excipients and other active compound
carriers, it is possible to use, for example, antioxidants, dispersants, emulsifiers,
antifoams, flavor corrigents, preservatives, solubilizers, agents for achieving a depot
effect, buffer substances or colorants.
30
The compounds of the formulae la and | b can also be combined with other

pharmaceutical active compounds to achieve an advantageous therapeutic action.



40 equation in order to determne the inhibition concentrations |1C50 for
the respective substances. In this nmanner, the follow ng | CSp val ues were
determ ned for the conpounds 5 nmentioned bel ow. Ex.|C50 LNM Ex. | C50

f NMJEx. | C50 | NM Ex. | C50

f NM 14253941053. 16<10071085. 29<10010<100113122135. 614<100151. 2161. 9172. 2185
.'219<10020<100213. 9221. 7231. 2242. 2251. 3.9276. 628<100294. 2 WD 02148131
41 PCT/ EP01113958 Patent clainms 1. A conpound of the fornmula | a or | b,
R(5 X N~R(4) R(5) - NR(4) X ~ R(30)R(31) R(3) R( 0)R(31) R(3) R(1 )~N\
R(1 ) ~N Thus in thé TeatmeniRifdar&ioRasculR( @ndii@)s &KfEntaxgBursrdmbibafibnL@itha | b

i s sl ahing e pee o 1
i ndependghd \WhidH aRngdvainedesustor cardibvastlikf conditions Gre Yor éxarPpR, other

antiarrhythmics, i.e. class |, class |l or class |l antiarrhythmics, such as IKg or IK,

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

10 inhibitors and other substances having positive inotropic action, such as digitalis

glycosides, or diuretics.

For a form for oral administration, the active compounds are mixed with the additives
suitable therefor, such as vehicles, stabilizers or inert diluents, and brought by means
15 of the customary methods into the suitable administration forms, such as tablets,
coated tablets, hard gelatin capsules, aqueous, alcoholic or oily solutions. Inert carriers
which can be used are, for example, gum arabic, magnesia, magnesium carbonate,
potassium phosphate, lactose, glucose or starch, in particular cornstarch. In this case,
preparation can be carried out either as dry or as moist granules. Possible oily vehicles
20 or solvents are, for example, vegetable or animal oils, such as sunflower oil or cod liver
oil. Possible solvents for aqueous or alcoholic solutions are, for example, water,
ethanol or sugar solutions or mixtures thereof. Further excipients, also for other
‘ administration forms, are, for example, polyethylene giycols and polypropylene glycols.

25 For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor, such as solubilizers, emulsifiers or further excip-
ients, are brought into solution, suspension or emulsion. The compounds of the form-
ulae | a and | b and their physiologically tolerable salts can also be lyophilized and the
lyophilizates obtained used, for example, for the production of injection or infusion

30 preparations. Possible solvents are, for example, water, physiological saline solution or
alcohols, e.g. ethanol, propanol, glycerol, in addition also sugar solutions such as glu-

cose or mannitol solutions, or alternatively mixtures of the various solvents mentioned.



where x cannot be 0 if R(14) is OR(15) or S02Me; R(14) is al kyl having 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, C3F~, CH2F, CHF2, OR(15), S02Me, phenyl,
napht hyl , bi phenylyl) furyl) thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 cargﬂn atons, where phenyl, naphthyl,
‘bi phenylyl, furyl, thienyl and the N cénhtai ning heteroaromatic are
unsubstituted or substituted by 1, 2 or 3 substitutents selected fromthe
group consisting of F) C, Br, I, CF3, OCF3, NO2, CN, COOve, CONH2, CQOVB,
NH2, O!Buitddkg'bhbanac@tital formBilationd fomathmimistration, mahkcﬁorryn bﬁaémolhorz 3 or 4
car bon at o di net h sul f ano nmet h En’en and
ot by | SRR FIea P eplensol GOt sy RPRESPRS of eRisign %cttvgr%np%%
cycl oal dpthe ighmug | 3 ordb of tReir Eh?ﬁbf&%&aﬂ?%‘éra%@.a@é lrpé‘%ﬂﬁéfmaéedﬂ(}‘aﬁ?

1 or om t he

unsubstituted or substituted ’ substitutents sel ect
group canceptabilegolyents such asBin partucu]aa ethpol aziwaten@ve mddnte2of STohB, NH2,

O S T
net hyl %ﬂcﬁ(@@ﬂt‘sfﬁﬁcﬁ%s ﬁ(rﬂa%lah@ é%ﬁfs‘i&‘?gan@éfd&mié‘&' é\gd aisoda propilaft. Siichon

at ons or i s hydrogeh, alkyl having 1, 2, or 4 carbon atons or
CF3; R(aspreipzarﬂwzgu@pmylly qcmtamséhe active gompougnd 4 am@pent,vam%t be 0 if

N ons, SRRk, 207 1 i BatiuaP oPasdrox el 30 %, precy b gt * e
C2F5, C3F7, CH2F, CHF2, OR(17), SO02Me, phenyl napht hyI furyl t hi enyl or
an N-containing 20 heteroaronatlc havi n or 9 carbon

at om0 Wﬁeﬂesq)ﬁemﬂ actiygormeaund efithe fortnwladﬂ ora!rmtq %amnuraﬁteaeqh Prgf the

S et VR MO gl i i ot SR
ddated taBd;ordittyns@i, tha indilikiybl tase agclstothand opad optintabactivrns,

o K0 Bol obasds Sy SSRGS ATE o A S50 o Bty

é:;’) pﬂdeﬂéf@% ?Pé%hsglt l‘%_@soon?ddﬂrﬂﬁl lhfﬁch%‘é'safb@plo%d forthe@pyBriRBpYISKE;

15 but also on the nature and seventy of the disease to be treated, and on the sex, age,
weight and individual responsiveness or the human or animal to be treated and on
whether therapy is carried out acutely or prophylactically. Customarily, the daily dose
of a compound of the formulae | a and | b when administered to a patient weighing
approximately 75 kg is 0.001 mg/kg of body weight to 100 mg/kg of body weight,

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

| e.g. by means of an intravenous continuous infusion, can also be advantageous.
25

Experimental section
List of abbreviations
30 Boc tert-butyloxycarbonyl

CDI  carbonyldiimidazole
DCC dicyclohexylcarbodiimide



43 where phenyl or 2-, 3- or 4- pyridyl is unsubstituted or substituted by
1, 2 or 3 substitutents selected fromthe group consisting of F, Cl, Br, I,
'CF3, OCF3, N02, CN) COOwve, CONH2, COWMB) NH2, OH, alkyl having 1, 2, 5 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanoyl , net hyl sul fonyl and net hyl s\tlj\héonyl amno; or R(3) is CHR(18)R(19);
10 R(18) is hydrogen or CZH2z-R(16), re R(16) is defined as indicated
above; z is 0, 1, 2 or 3; R(19) is COCH CONH2, CONR(20)R(21 ), COOR(22) or
CH20H, R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons,

CvH2" 15DNIAP ot-ditwétbyilaphieapyridinder e t he phenyl ring is unsubstituted or

substit .2 or 3 substitutents selected fromthe group consisting
of F, &&%W@d@%ﬁ%ﬁna € coove, CONH2, COVB, NH2, OH, al kyl having 1,
2, 3 orpfE20 tardivetdh@ethamdl koxy having 1, 2, 3 or 4 carbon atons,

di met hyi am no, sul fanoyl , nethyl sul fonyl and nethyl sul fonylam no; v is O,
1, 2 orEBC" MfEtbyla}l'-(jS,—dlmeihylav:nnmrapyzl{carbb@ummrmmmpmri@e kyl having 1, 2,

3, 4 pr car ..R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons;
R(4) ssEﬁydroﬁg%,r%éﬁWéferﬁavi ng 1, 2, 3, 4, 5 or 6 carbon atons or CF3; or
R(3) andoBt4)1-RfdioxgetHneenssitiagolehai n of 4 or 5 nethyl ene groups, of which

one net hyl ene group can be replaced by -O, -S-, -NH, -N(nethyl)- or
-N(benzB) - medwl R(5), R(6) and R(7) independently of one another are F,

c, Br, . CE 2 ; w CONH2, COwMB, NH2, OH, alkyl having 1, 2, 3
or4 car%‘%h' at‘gﬁg{vﬂé?'lﬂ@k}n Y neQ 1, 2, 3 or 4 carbon atons, dinethylam no,
sul fanoBlLi mesutyllithidrhgimyperttand) met hyl sul f onyl ami no. R(30) and R(31 )

indﬁgendently of one anot her are hydrogen or al kyl having 1, 2 or 3 carbon
at o9 BF 10 ™ReBOIEMPRIaNE1 ) together are oxygen or a chain of 2 methyl ene

groups;RpIHpLE PharBReRUl AR HgRpertABhEe Baldmatography
THF  tetrahydrofuran
TFFH tetramethylfluoroamidinium hexafluorophosphate

15
Synthesis of the boronic acids of the formula Il

The boronic acids were synthesized as in scheme 3 — their synthesis is demonstrated
20 with the aid of a plurality of compounds:

2-(tert-Butoxycarbonylaminomethyl)phenylboronic acid (Compound 1)

HO_ ,OH

B 0
NJ\0$
H
25

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

22 mmol) and, after 1 h, with 28 ml (1.5 M in pentane, 42 mmol) of tert-BuLi and, after
a further hour, trimethyl borate (9.0 mi, 80 mmol) was added at ~78°C. After warming



15 2. A compound of the formula | a or I b as claimed in claim1, in which:
X is oxygen or sulfur; R(1) is C(OOR(9), SO02R(10), COR(11) or
C(ONR(12)R(13); R(9), R(10), R(11 ) and R(12) independently of one another
are CXH2x-R(14); 20 x is 0, 1, 2, 3 or 4, where x cannot be O if R(14) is
OR(15) R(14) is alkyl having 1, 2, 3, 4,.carbon atons, cycloal kyl having 3,
4, 5 6, 7, 8 9 carbon atons, CF3, CR(_ZLg) phenyl , naphthyl, bi phenyl yI ,
furyl) thienyl or an N-containing heteroaronmatic 25 havi ng 1, 2, 3, 4, 5,
6, 7, 8 or 9 carbon atons, where phenyl, naphthyl, biphenylyl, furyl,

t hi enyl terreomrhiempearsturei thiermyixtiresvamireatedi witfadéuteﬁwbmhlom edddo pHS,

substltut 2,:9r 3 substitutents selected fromth on ting
of £ ooy wipziodaiiRghs, Srq e B e A WastRR WL At o) ky)
havi ng INa@) scaumsn énsafnb@nsart @WO%? lspéxpal@yemﬂv éoho‘ffoa% querélostaa"rl%u1 Ms45
atons, di_nethyl am no, hyl sul fonyl and net hyl sul f onyl am no;

ul f anoyl

R( 15) |s(FAB<>S|amfdetr@gt® wgh giyceaolé)rm!z taDBdM 263252 (MI*da) kyl having 3, 4,
5 or carbon atons, CF3 or phenyl, 5 which is unsubstituted or substituted
by 1, 5 or 3 substltutents sel ected fromthe group consisting of F, C, Br,
I, CF3 NO2, CN, COOwve, CONH2, COVB, NH2, COH, alkyl having 1, 2, 3 or4

car bon atom;) al koxy having 1, 2, 3 or 4 carbon atons, 10 di rret hyI am no,

sul f amoyiR)-4ret-teit-By ‘-’f’Wﬁ?TbOé‘rY@’Wﬂ?ﬁWYQQhPBHPP@rW%éC'dFé@PH)PqL@dh@dr ogen, al kyl
having 1, 2, 3 or 4 carbon atons or CF3; R(2) is hydrogen, alkyl having 1,
2, 3 or 4 carbon atons or CF3; R(3) is CyH2y-R(16); 15y is 0, 1, 2, 3 or
4, where y cannot be 0 if R( 1B|D{S/OR( 17) or S02Me; R(16) is al kyI havi ng

1, 2, 3, 4, 5 or 6 carbon atons, Rycl haviing 3, 4, 5, 6, 7, 8 or 9
carbon atoms, CF3, OR(17), S02Me,|phe /ruiph/&{

10 2.2 g (10 mmol) of N-Boc-(R)-phenethylamine were dissolved in 50 ml of anhydrous
THF, and the solution was cooled to —-78°C and treated dropwise with 14 ml (1.5 M
solution in pentane, 21 mmol) of tert-butyllithium. The mixture was warmed to —20°C in
the course of 2 h, then 4.5 ml (40 mmol) of trimethyl borate were added and the
mixture was warmed to room temperature. The solution was cooled to 0°C, acidified to

15 pH 6 with 10% HCI, the aqueous phase was extracted with dichloromethane, and the
combined organic phases were washed with saturated NaCl solution, dried and
concentrated. 2.0 g (75%) of a pale yellow solid foam were obtained which was used
without further purification. MS (FAB, sample treated with glycerol): m/z = 322 (M +
57), 266 (M +1).

20

Synthesis of aromatic halides of the formulae lll a, b

25 General working procedure for the synthesis of the compounds of the formula Vil a, b
using thionyl chloride:
2.5 mmol of acid of the formula X are heated to reflux for 4 h with 3 ml of thionyl
chloride and then concentrated. The crude reaction product is coevaporated twice with

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



furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
20 7, 8 or 9 carbon atons, where phenyl, naphthyl, furyl, thienyl and the
N-cont ai ni ng heteroaronmatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected fromthe group consisting of F, C, Br, I, CF3, NO2,
CN, COOwe, CONH2, COMB, NH2, OH, alkylzﬁ? having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atonsy" di net hyl am no, sul fanoyl,

met hyl sul fonyl and met hyl sul fonyl ami no; R(17) is hydrogen, alkyl having 1,
2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atons,
CF3, phd¥iiR(HR(4)and6.3mmol of trigihylamyine. Thetdixtbes is glincedydveasnight, washedr 4-

21 cot e IS SPbEbRCoi b Rhbihiiated 1 Sup 2 Fimie bt B, bféFre siigg,
al koxy m#gnab%’ IO}I”I C%{ gaef%lﬁﬁ‘og? g\r%l%él? ﬁ%?meilpg?ﬁflgéﬁl&éﬁﬂ a(r)rgy?f o

nmet hyl sul fonyl and net hyl sul fonylam no; or R(3) is CHR(18)R(19); 10 R(18)

i s hydrogen or CZH2z-R(16), where R(16) is defined as indicated above; z is
0, 1, or 3; R(19) is CONH2) CONR(20)R(21 ), COOR(22) or CH20H, R(20) is
hydr oge havi - &lgers. CvH2vls CRg or

CVWH2w- phrhem@:ejwuﬁérﬁeéc{&%@%%g?&% 9‘?’?1%*%! @oﬁﬁrgggb“ tu'?%d or substituted by 1, 2

or 3 substitutents selected fromthe group consisting of F, Cl, Br, |, CFg,
OCFg, Nag—eN J—CONHR2 — COMB—NH2 —OH—al-kyrl—having 1 3or4

2 20

car bon [atYRBOU koétr%%tvr%g 1, 2, 3 or 4 carbon at M%S (EﬁﬁtﬁWFa‘-m no,
sul f amoyg~, —meThyT sSarfonyl™ agd et nyrsurfonytam no; 31?58il§1+‘+) T —2or 37w
is 0, 1, 2 or 3; 2b R(21 0@ hydgogen or al kyl havi né 1,2, 3, 4 or 5
carbon jatons; R(22) is al Ravi , 3, 4 or |5 carbon atons; R(4) |is
hydr ogen, al kyl hayving 1, 2, 3, Warbon atoms or CF3; R(5), R(|6)
and R(7) independeptly of dne agother are F, C, Br, |, CFg, NO2, CN,
COOMWe, |30 CONH2, COPWB, NH2, OH, alkyl having 1, 2,| 3 or 4 carbon atons)

al koxy 77 F 364 (M+1)
H
OQ\H/N\/Q/
| 0 F

5 Br 260 (M+1)
— N\/\,/
@)

6 Br . 316 (M+1)

= N

@) F
7 F 316 (M+1)
/ 0]
H
= N

Br 0] F




having 1, 2, 3 or 4 carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl
or net hyl sul fonyl am no; R(30) and R(31 ) independently of one another are
hydrogen or al kyl having 1, 2 or 3 carbon 5 atonms; or R(30) and R(31 ) are
a chain of 2 nethyl ene groups or its pharmaceutically acceptable salts. 10
3. A compound of the fornmula | a or g1as claimed in clains 1 and 2 in
whi ch: X is oxygen or sulfur; 15 R(1 )"is C(OOR(9), SO2R(10), COR(11 ) or
C(ONR(12)R(13); R(9), R(10), R(11 ) and R(12) independently of one another
are CXH2x-R(14); x is 0 1,2 3 or 4 where x cannot be 0 if R(14) js
OR(15){820 R(14) i|s al kyl/taying 1, 2, 3, 4, 5 or|260M-bbn at ons,

cycl oal kyl havingi3, 4, 7, 8, 9, 10 or 11 clarbon atons, CF3, C2Fp,
C3F7, [CH2F, CHF2, |OR(15), Nﬂ@p’h‘l\ht\/, bi pheinyl yl, furyl, thienyl
an N-cpntaining heteroarormaticl|lhaving 1,2, 3, 4,/ 5 6, 7, 8 or 9 carbbn
atoms, | 25 where phenyl, n8phth@ , biphenylyl, furlyl, thienyl and the
N-cont pi ni ng hetenoaromatic are unsubstitut ed or |substituted by 1, 2 of 3
substitaitents sel gcted fromthe group cQnsigting |[@g8ofMA), Br, T, C/3,
OCF3, NO02, CN, CODWe, S, COVB, NKZ A, al kyl| having '1, 2, 30 3 or|4
car bon| atons, al koxy hdyi arbon | 48 atons, dinethyl anj no,
sul fanpyl, nethyl sul fony q onyl am ng; R(15) is alkyl havipg 1,
2, 3, 4 or 5 carbon ato cygl oal kyl hlaving 3, 4, 5 or 6 carbon atons} CF3
or phenyl, 5 which is un ubst@t uted or Fsubstltuted by 1, 2 or 3
subst i group consi-sii ng - L Br_ 1 _CE3.] NO2,
CN, cadlk, ConH2, [COMB, S OH, al kyl having 1, @,243W1)4 car bon at ong,
al koxy| having 1, 2, 3 or 4) rbo atom; 10 di net|hyl am no, sul fanoyl,

met hyl sul fonyl and net hyl i 13) is |hydrogen; R(2) is hydyogen
or alkyl having 1| 2 or 3lcarbgn atoms (3) is QHR(18)R(19); 15 R(18)|is
hydr ogen or CZHZZ- R(16), IJQ( 16)0i s al kyI aving 1, 2, 3, 4, 5 or 6 carbpn

atons, | cycloalkyl |having 3, 4, 5 6, 7, 8 or 9 carbon atons, CF3, OR(1[7).
S02Me, | Phenyl , napht hyl) |, thienyl or an N g@i6divhit)g het eroaronatic
having| 1, 2, 3, 4) 5, 6,{7, or carbon atons, |20 where phenyl, napht hyl,
furyl,|thienyl and the N P2y aromatijc are unsubstituted or
substituted by 1, |2 or 3 gubsti{jtutents sglected firomthe group consistjng
of F, C, Br, I, CF3, NO02BrCN, OCOOWe, H2, COVB, NH2, OH, al kyl

12 F 380 (M+1)
H
S%(N\/Q/
| O F
13 — 324 (M+1)
SQ\(H
| o]

Synthesis of the arylated furan- and thiophenecarboxamides by palladium-catalyzed

Suzuki coupling to the compounds of the formulae IV a, b

5 General working procedure:
0.05 eq. of tetrakistriphenylphosphinepalladium and 1 eq. of the corresponding
bromide Il a, b were added to 1,2-dimethoxyethane (10 ml/ mmol of bromide il a, b)
aerated with argon. After 10 min, 1.5 eq. of the corresponding boronic acid Il were
added and finally 2 eq. of a 2 molar sodium carbonate solution. The mixture was



having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 25 carbon
atons, dinethylam no, sulfanmoyl, nethylsul fonyl and nethyl sul fonyl am no;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 ors carbon atons, cycloal kyl
having 3, 4, 5 or 6 carbon atonms, CF3, phenyl or 2-, 3- or 4- pyridyl, 30
where phenyl or 2-, 3- or 4- pyridyl arg unsubstituted or substituted by 1,
2 or 3 substitutents selected from 49 ?he group consisting of F, C, Br,
|, CFg, OCFg, NO2, CN, COOwe, CONH2, COWVB, 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 f anoyheated i@ refiuxsundasaygonifaer Hebhsaaled poddilatadwith matbylene thictider The

navi hg moSLeas Wgshed Wi gter agise ibled g Shiofg SOkita e it ey

t he phergdditimnifate, ConubatratedtH@ HurifRidis) crﬁﬂ@hﬁogrh?hzgmhheaapmmc
substitutents selected fromthe group consisting o , a, Br, I, CF3, NO2,
CN, coonrificekipp, basipeomREgndsmere iselated &5 trifjuaroagetatesr 4 carbon at ons,

al koxyghaving 1, 2, 3 or 4 carbon 15 atons, dinethylam no, sulfanoyl,

met hyl Sul f onyl and net hyl sul fonylamno; vis O, 1, 2 or 3; wis 0, 1, 2 or
3; R(21 Exarapleysiraroarylaied shisghemeodrboxamide, ofdhe for@iul® ¢ @f bon at ons; 20
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons; R(4) is hydrogen, alkyl
having 1 or 2 carbon atons R(5), R(6) and R(7) independently of one another

T %o 5 ayple § se Byl 42 e Sy cEik o e ARy iz ey 0

di nmet hyl am no, sul fanoyl, nethylsul fonyl or nethyl sul fonylam no; R(30) and
R(31) ,j.ndependently of one another are hydrogen or nmethyl; or its

phar nébeuti cally acceptable salts. 30 50 4. A conpound of the formula I a
or | bas claimed inclains 1 - 3, in tgh: X is oxygen or sulfur; R(1)
is C(OOR(9), SO02R(10), COR(11 ) or )ﬁ(lZ)ﬁlS);

10 mi of 1,2-dimethoxyethane were aerated with argon, and 58 mg (0.05 mmol) of
Pd(PPh3)s and 276 mg (1 mmol) of 3-bromothiophene-2-carboxlic acid 3-methyi-

15 butylamide were added. After 10 min, 377 mg (1.5 mmol) of 2-(tert-butoxycarbonyl-
aminomethyl)phenylboronic acid and finally 1 ml of a 2M sodium carbonate solution
were added. The mixture was heated to reflux under argon for 18 h, diluted with
dichlormethane after cooling and washed with water. The organic phase (black,

~ viscous oil) was dried, concentrated and purified chromatographically by RP-HPLC.

20 51 mg (13 %) of a viscous colorless oil were obtained. MS (ES+): m/z =403 (M + 1),

303 (M- 99). '"H-NMR (CDCl3): 8 = 7.55 — 7.21 (5H, m), 6.90 (1H, d, J = 4.8 Hz), 5.58

(1H, br s), 4.82 (1H, br s), 4.10 (2H, d, J = 6.2 Hz), 3.18 (2H, m), 1.40 (9H, s), 1.16
(1H, m), 1.07 (2H, q, J = 7.0 Hz), 0.75 (6H, d, J = 6.2 Hz).

25
Further examples of arylated furan- and [lacuna] of the formulae IVaand IV b

(according to method A)



R(9), R(10), R(11 ) and R(12) 5 independently of one another are
CXH2x-R(14); x is 0, 1, 2, 3 or 4, R(14) is alkyl having 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, S02Me, phenyl, napht hyl, biphenylyl, 10 furyl,
t hi enyl or an N-cont ai ni ng heteroaronat&g having 1, 2, 3, 4, 5, 6, 7, 8 or
9 carbon atons, where phenyl, naphthyl,*“bi phenylyl, furyl, thienyl and the
N-contai ni ng heteroaromatic are unsubstituted or 15 20 R(13) is hydrogen;
substituted by 1, 2 or 3 substitutents selected fromthe group consisting

of F, C ThasfollowingrgamplesayvensosyntimsizesbaneqrdingNpthe @brBemeRtipneHgeneiay |
haV|ng arbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
dlnethyﬁ&W%Hgfp@ﬁPéﬂﬁﬁ nethylsulfonyl and nethylsulfonylanino; R(2) is
hydr ogen or nethyl ; R(3) is CyH2y-R(16); y is 0, 1, 2, 3 or 4; where y

cannot be O if R(16) is OR(17); 25 R(16) is alkyl having 1, 2, 3, 4, 5 or 6
car bon at ons, cycloalkyl having 3, 4, 5 6, 7, 8, 9, 10 or 11 carbon at ons,

CF3, 2 r/, CHeF—CHF2—OR(17))—S02Me)—phenyts—n Faryt

t hi enyl I%’)Farg’ﬁl ﬁQF%}’ﬁg het eroaromati c having 1, 2cm§é§ @S-@ 6, 7) 8| or
9 carbop atons, ere phenyl, naphthyl, furyl, thienylmgnd the N contaiping
30 hetefoaromaticlare unsubstituted or substituted hy _ 2 0or 3
substit|dents sel ected fromthe group consi o F A58 (M#H), 1, 51 CF3)
NO2, CN, COOwve, CONH2, COMVB, NH2,/ ' 2, 3 or 4 carbon
atons, pl koxy haV|ng 1 5 %, di hyl am no, sul fanoy|,
nmet hyl sul f onyl and dr ogen, al kyl havihg
1, 2, 3, 4o0or 5 CdrbO 5 or 6 carbon atofrs,
CF3, phenyl or 2-,

3 443 (M+1)
K
4 7 0 H 387 (M+1)
. N
o)
st T
o7 N
H
5 459 (M+1)
6 = 403 (M+1)




3- or 4- pyridyl, where phenyl or 2-, 3- or 4- pyridyl are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from 10 the group
consisting of F, C, Br, I, CF3, NO2, CN, COOwve, CONH2, COVB, NH2, OH,

al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon
atons, di net hyl am no, sul fanoyl, nethyl sul fonyl and nethyl sul fonyl am no; 15
R(4) is hydrogen or al kyl having 1 or P4car bon atons; R(5), R(6) and R(7)

i ndependently of one another are F, CI, Br, I, CF3, N02, CN, COOwk, CONH2,
COVMB, NH2, OH. alkyl having 1, 2, 3 or4 carbon _atons, alkoxy having 1, 2) 3
or 4 caifbon atons, dinethylam no, _sul fanoyl = Ayl suda31tM+1or 20

met hyl gul f onyl am jno; R(30) and %?TI ) independ@ntly of one another are
hydrogen or nethy|; or ,itsgpharng -\ eptablje salts. 25 5. A
conpound of the fjornul Ifgt)or | B asliclaimed in claijnms 1 - 4, in which:
R(1 ) ijs C(OOR(Y9), 2R610 (] ?or C(ONR(12)R(13); R(9), R(10),
R(11 ) |and R(12) | ndependentfy e anot her are CXiH2x-R(14); 30 x is |0,
1, 2 on 3; 52 R(14) is alkyl ng 1, 2, 3 or4 carbon atons, cycl oallkyl

havi ng ’§—“4‘—‘5, 5,0, 7, 8 Oor 9 Tarbugn_atons;, CF3,phenyhg®1 rdyt—wherie
phenyl |and pyridy]l are unsubstityfed\or swbstituted b§87f('8'?”§ substitutents
sel ected fromthe group cogsisti o

;1) CF3, OCF3, OH, allkyl
having {1, 2, 3, ﬂl koxy bon atops; R(13) is hydrogen: KR(2)
i s hydrlogen; R(3)|is AQ.yQs 0, 1 or 2;|R(16) is al kyl haying
1, 2 orf 3 carbon [at ons, gving 5 or 6 carbon atons, CF3) phenyl

or pyrijdyl, where| phenyl and pyris are unsubstituted or substituted bhy 1
or 2 cdrbon atons| sel ected fromthe group consisting{of F, Cl, 15 CF3,

OCF3, abkyl having 1, 2, 3 carbon atons or @xy haysng (M+1)
F

O
N
H
= F
(0]
20N
0 N
H
10 386 (M+1)
o) /_)\
N
— H
P a
()

X0

N
H

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

General working procedure

5 1 eq.of the N-Boc compound is dissolved in dichloromethane/trifluoroacetic acid (3/1,
10 mli/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

characterized by mass spectrometry.



1 or 2 carbon atoms; R(4) is hydrogen; R(5), R(6) and R(7) independently of
one another are F, Cl, CF3, CN, COOwve, CONH2, COMVB, 20 NH2, OH, alkyl
having 1, 2 or 3 carbon atons, al koxy having 1 or 2 carbon atons; R(30) and
R(31 ) independently of one another are hydrogen or nethyl; or its
pharmaceutically acceptable salts. (35 A conpound of the fornula | a or |
b as clainmed in clains 1 - 5, in Wmch X is oxygen or sulfur; R(1) is
C(OOR(9) or COR(11 ); R(9 and R(11 ) 30 independently of one another are
CXH2x-R(14); x is 0, 1, 2 or 3; 53 R(14) is cycloal kyl having 5 or 6

car bon Reaatioroof ieeamineswheaith vahiens Ireagents s ghetthe daret compooietdst ut ed by 1
or 2 substitutents selected fromthe group consisting of F, C, Br, I, CF3,
OCF3, OH, alkyl having 1, 2, 3 or alkoxy 5 having 1 or 2 carbon atons; R(2)

i s hydr G@ﬁ@ral'ﬁ(&kmg%r@i&@m%ﬂ@e re¥ictién fb g@lear@amB(e%@f thé f&vnith IhaVI ng 1,

2 or 3 carbon atons) cycloal kyl having 5 or carbon 10 atons, phenyl or
pyridyl ] eﬂhefé\qwmm V éhdisgoivedymn dm@rgnmrme (atmmwrmlémbml) and trdate;d 1, 2
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having 1, 2 or carbon atons o having 1 or carbon atons
and R( 3qvqrnvgb1taTree mpgresyisrdiluged W!tb qwmemwnan@andwmpw@bmkmss 7. A
conmpound of th‘F formula | a or b as clained in_one or nore of clains 1 to
6 or itsolution. The organic phase is drled, concentrate and, if necessary, purified by RP-
HPLC.
10
Example 11: Benzyl {2-[2-(3-methylbutylcarbamoyl)thiophen-3-yl]-benzyl}carbamate

I~ LT
Al

27 mg (0.09 mmol) of 3-(2-aminomethylphenyl)thiophene-2-carboxylic acid

15 (3-methylbutyl)amide were dissolved in 3 ml of dry dichloromethane, and the solution
was treated with 10 mg (0.1 mmol) of triethylamine and 24 mg (0.1 mmol) of
benzyloxycarbonyloxysuccinimide. After a reaction time of 18 h, the mixture was
diluted with 20 ml of dichloromethane, washed with saturated NaHCOg solution and

- the organic phase was dried and concentrated. After purification by RP-HPLC, 27 mg
20 (70%) of a colorless substance were obtained. MS (ES+): m/z = 437 (M + 1). '"H-NMR
(CDCI3): 6 = 7.54 -7.24 (10H, m), 6.90 (1H, d, J = 4.8 Hz), 5.52 (1H, br s), 5.05 (3H, br
s), 4.17 (2H, d, J = 6.2 Hz), 3.16 (2H, m), 1.14 (1H, m), 1.07 (2H, q, J = 7.0 Hz), 0.73
(6H, d, J = 6.2 Hz).



pharmaceutically acceptable salts for use as a pharnmaceutical. 25 8. A

phar maceuti cal preparation, conprising an efficacious anount of at | east
one conpound of the fornula | as clainmed in one or nore of clains 1 to 6
and/ or of a pharmaceutically acceptable salt thereof as active conpound,
together wth pharmaceutically acceptabég vehi cl es and additives and, if
appropriate, additionally 30 one or ot her pharnmacol ogi cal active
conpounds. 9. The use of a conpound of the formula | a or I b as clained in
one or nore of clains 54 1 to 6 and/or of a pharmaceutically acceptable
salt t he‘meerfemarmpies wmfduwere)pr&pfared aecbrdm@tmtthlaamrhgmgmroceamneel - bl ocki ng
action t-he—the atreh Pt upllyl aod-s—ef—K+—echann redi-ated—di-seases— 5
10. The %@ﬂ“ BE a c§ dé W8 of the formula | a or | §@$§ hed in one of
nore of|clains 1 o 6 andlor of a pharnaceuticalIy,ﬁ&pgptable salt theregof
for the|productiom of a nedicanent for the therapyl or prophylaxis_ of
cardi ac|# r hyt hm as whi ch can be eligrn nat ed ot 498 (ot Bnt i al

prol ongation. 10 11. The use of a/@o -o%nd he formula | a or I b as
claimed|in one or [more of cleins o6 and/ of | pharmaceutically
acceptaple salt thereg oLﬂLh- praduai i on off a nedi canent for the therppy
or prophylaxis of |rd ry %rrHyt @ 12. The use| of a conpound of the
formula|l a or I b a | aimed in ve€ or nore of 15 claims 1 to 6 and/or| of
a phar npceuticall acceptable salt thereof for thel production of a
medi camet for the therapy or propHy aXIﬁ of supra@@tMMtW ar arrhyt hri ps.
13. The|use of a ¢onpound of 5t he foeAtlz erjr/l as clainmed in one or
nore of|clainms 1 §fo 6 and/or of a pharnwceutigal | y| acceptabl e salt thergof
for the| production o a NCawgnty for the therjgpy or prophyl axis of
atria) fibrillation tria) 1 ut . 14. The usge of a conmpound of thge
formula|l a or I b as clained in oné or nore of clginse 1 to 6 and/or of|a

pharmacpificalTy acceptable salt thereof Tor _theFpr +1ylof a medi cajrent
for theltermnati¢n of atria) fibypji at%on trig) flutters

(cardioyersion). 25 15. A pharmac atilon, conprising an
ef ficac| ous amount of at Iedst onejconpound gf the formula | a or | b as
cl ai med|in one or I of "l anNTs 6 andl or of ja pharnaceutically
acceptapl e salt tTeigi and of a channel bl ocker as active conpounds
togethef with phafgnmaceutically acceptabl e vehicl es| and additi ves.
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30 16. A pharmaceutical preparation, conprising an efficacious anmount of at
| east one conpound of the formula | a or I b as clainmed in one or nore of
claims 1 to 6 andlor of 55 a pharmaceutically acceptable salt thereof and
of an I Ks channel bl ocker as active conpounds, together wth
pharmaceutical ly acceptabl e vehicles and additives. 17. A pharnmaceuti cal
preparation, conprising an efficacious *dnount of at |east one 5 conpound of
the formula | a or | b as clainmed in one or nore of clainms 1 to 6 and/or of
a pharmaceutically acceptable salt thereof and of a beta bl ocker as active
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Pharmacological investigations

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

5 oocytes from Xenopus laevis were first isolated and defolliculated. RNA coding for
Kv1.5 synthesized in vitro was then injected into these oocytes. After a Kv1.5 protein
expression for 1 — 7 days, Kv1.5 currents were measured on the oocytes using the
2-microelectrode voltage clamp technigue. 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, CaClp

1.8 mM, MgCls 1 mM, HEPES 5 mM (titrated with NaOH to pH 7.4). These

experiments were carried out at room temperature. The following were employed for
data acquisition and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
USA) and MacLab D/A converter and software (ADInstruments, Castle Hill, Australia).
15 The substances according to the invention were tested by adding them to the bath
solution in different concentrations. The effects of the substances were calculated as
the percentage inhibition of the Kv1.5 control current which was obtained when no
substance was added to the solution. The data were then extrapolated using the Hill
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. » 10%Z& |f)this manner, the following IC5q values were determined for the compounds

5 mentioned below:

Ex. ICs0 Ex. IC50 Ex. IC50 Ex. IC50
[UM] [LM] [uM] [UM]
1 4 2 5 3 9 4 10
5 3.1 6 <100 7 10 8 5.2
9 <100 10 <100 11 3 12 2
13 5.6 14 <100 15 1.2 16 1.9
17 2.2 18 5.2 19 <100 20 <100
21 3.9 22 1.7 23 1.2 24 2.2
25 1.5 26 3.9 27 6.6 28 <100
29 4.2
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in which:
X is oxygen or sulfur;
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)
10 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 SO2Me;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyi
having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
15 CaF7, CHoF, CHF2, OR(15), SO2Me, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
20 substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONHg, COMe, NH2, OH, alkyl having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
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10HH! { F8" 10%HH&' () - 7#109& 1) ravitid-9: 2 10 40584 T, 1 Yf G
%4.0900&' ()-S! { Yf @40% " & F)@%}?Y% G% Iozi&' (? '.%%mo%fﬁ%ﬁ%%%ﬁ??- & v
YmA0%&' () - &YbZb[ O\ \\\ wi [ M4! YT radn@3, #06mrrocarbon atoms, CF3 or phenyl,

1000! Y- Z94.0900& () --! Y- Z90%& ()--!Y-Z9%0%+& ()--!Y-Z%40%0& ()--\\] "M P's
az[ <MB ! #109%&' () - YnPd0% & ()-! | YWhiaw@amsubstituterhos substijuted byy'odgon§ -

ROBSE () - 10100 ()" 10 () USSRl iam M groum copsisging of F.
10: M M " 109%& () - S10%&' ()-"109&' (LTt,'BrblCRS,(NObyCOEQDMelTONM1TOWS)
NH»2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyH2y-R(16);
15 y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SO2Me;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6,7,8,9, 10 or 11 carbon atoms, CF3, CoFg5, C3F7, CHoF, CHF2,
OR(17), SOoMe, phenyl, naphthyl, furyl, thienyl or an N-containing
20 heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Cl, Br, I,
CF3, OCF3, NO9, CN, COOMe, CONH2, COMe, NH»p, OH,
25 alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino.
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,

30 3- or 4- pyridyl,



gag~gg* hhi dEE4 10: M M 9! #109&' () - Y#10%&' ()-10%& ()-1!10%& ()-3

109& () - Y#109&' ()- i\]jkkk;!|| dEE4

10: M M L6#109%&' ()-3109%& ()-11"!110%& ()-Y/ 10%& ()-S)#10%&' ()-Y ~$109%& ()-111
mmmnbC 10: M M ss10%r&' () - F"10%& ()-10% ()- 10 10 10;

"109%&' ()- Y7GLO%&' ()-ntnnn&o| oodEbC 10: M M 10%r&' () - SHLI0%r& ()- $10% ()- @
10%& () -10%& ()-!10%m& ()-opnpgrissd

10: MM /"10%& ()-@9" 10%&' ()-' SH10%&' () - 9! #10%&' () -

%0%& ()-#10%r& () - su<uuuuuuvb@ 10: M M ! qnPd0%&' ()-, 109%& ()- 10m 10m 10m
10%m&' () - 7F10%& () - Y1#10%m& ()wtzgwpmém{lwuaa@- or 4- pyridyl is unsubstituted or

89100 ()31 8S10%; ()31 (1 909 (17, 903 ()5 G IR0 e RS

1095X5&' () -1 g10% . ()-! 1 gl0% AN 10%
g&() &1(()())/@&9() p() 910%98roub-BHMEInGIof FL &) 18r, 10CF§{ 6T W), !N, 10%

&10%gg& () - 109%& ()‘ 1 VO10927& () cOCNMESE&NDIo fEOMe, INBIS, DR blkyt A&NIEg () 2f 10%&
()-15310%=& ()-1"109%77& ()-g 10%& ()-
109 - | 4] {0l 7] {1 2[ O O I' 94 036 @)oabiri Q¢ JalR0Naiing 41 2 9 00%Eclbor
. 1 - I 1
X/igéf&()&,v,( % YY+ Z/igoﬁ( )5&| | SI}\/I %Zg[m& et zgllalrr(w)lno galfa?’n\gﬁ rﬁe?hﬁ‘sél?on% ngc}( *
& ()-- 90U ()-1#% ()*-ti \s
10310%! () - S3EMLOYE: () - Of 10%& (T° Mﬂ%%ng?%? a@B"Glocy& ()--"Az[ <17S4
or

R(3) is CHR(18)R(19);

10 R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as indicated
above;
z is0,1,20r3;

R(19) is COOH, CONH2, CONR(20)R(21), COOR(22) or CHoOH,;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyH2,~
15 CF3 or CyyHow-phenyl,

where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONH2, COMe, NHp, OH, alkyl having 1, 2, 3 or 4

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

Vv is0,1,20r3;
w is0,1,2o0r3;
25 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
or
R(3) and R(4)
30 together are a chain of 4 or 5 methylene groups, of which one methylene
group can be replaced by -O-, -S-, -NH-, -N(methyl)- or -N(benzyl)-;



10mL!' S 10%1& () - $10%1& ()-m ! v$109%& ()-m ! $10%e& ()-m
1 #10%a&' () - 3#10%r& ()-3dBrS4 10m i 10%&' () - p! 109%KK& () - p!
P: 109& ()-!P: 109& ()-y109% ()- 10m 10m $2=M }~<B*S4 10m k 109%& () -

109 ()-17 S10%yé& ()-!S109%@@& ()- LF10%& ()-10%& ()-\ezX9B"S4 10nB10%& () -
| & 10%/°& ()-1Q8% 109& ()-!'& 10%& ()] ul0% & ()- 9Y40%& ()--zX6B S4

1011,) 9%0% ()-'h,) %0% ()-1q,) %40 ()-$L10% ()-! Y 10% ()-11 Y

1098 ()-6789<#V~\=4 10!, 10%& ()-!$10%t& ()- @$10%t& ()-@ 10%& ()- 10 10
10" 9- #109%& 8(-v=wx9~\ =4 10! ( 109 ()-3%109%& ()-!1P- 109%& ()-'{1-
10% * & R(S), R(BLAVFRETR ()-19- 10%& ()-= !"#& b@ 10!! a@O0% ()-910%& ()- 10

10 independently of one another are F, Cl, Br, I, CF3, NO2, CN, COOMe,

CONHag, COMe, NH»2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfony! or

5 methylsulfonylamino.
R(30) and R(31)

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

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

or its pharmaceutically acceptable salts.

15 2. A compound of the formula | a or | b as claimed in claim 1, in which:
X is oxygen or sulfur,
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);
20 X is0, 1,2, 3o0r4,
where x cannot be 0 if R(14) is OR(15)

R(14) is alkyl having 1, 2, 3, 4, carbon atoms, cycloalkyl having 3, 4,
5, 6,7, 8, 9 carbon atoms, CF3, OR(15), phenyl, naphthyl,

biphenylyl, furyl, thienyl or an N-containing heteroaromatic

25 having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,

where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or

substituted by 1, 2 or 3 substitutents selected from the

group consisting of F, Cl, Br, I, CF3, OCF3, NO9, CN,
30 COOMe, CONH2, COMe, NH», OH, alkyl having 1, 2,

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



10" - 109& () - +#109%&' () - *$10%& ()-.; @V] dz[ <b@ 10!

GLOY&' () - @10%& ()-!{S9@OWKIX1& ()- M\ SI@O0%& ()-M

1098 () -! @OYXX&' ()-9d}[9b@

1001, & 10% 1 & ()-!, & 1098 & && ()- F" Y310%& ()-! &10%& ()-1 f910%& ()-!f910%
1& ()-~<b@ 10!!!$10%y& ()-!$10%~& () - F10%& () -

10%' ()-, & 10%&' ()-!, & 10%PP& ()-=: dEb@P 10! 11 9#10%& ()- 7" L0%& () - &6y
1098 ()-2109%& ()-f,#109%&' ()-*10%& ()-:r~\=4 10!!! F$10%& () -

1 $109&' ()-,! $109& ()-, @O%: ()- 10 10 10:!10%& ()- nxwdE~\=4 10!!!3'
"109%& ()-S& 10%& ()-$" 109& () - bton& dinethyiavio, sulfamograngthylaiiiehyl and
101113, 8 o

109%&’ () - 1f #10%& () - 30$10%& () - | MeYSHIQVIAMBOG0k: ()-) 1 100& () -nopqt =4
ig(!)/q!&} '(§ W%g‘éﬁé ) - 34/! VMBLOYE({3y Y isl@khdving 302,18 41655 'chHR 4tbnts, cycloalkyl

1 O 0% () - 9! { ONPA0Y&' () - 9! b Ob@vipy-3, dnPaaydRedrpon{aiomey&Fg)oripghebyhos } & ()
-yQRSTW P14 FOA0%& ()-!'v FOLOW/( V(& ()-!$10% (& ()- ! $10% (& ()- 10% & ()-
10 10 A0SaBr P14 F940l 110% & () - WM'&'WUQWM @r sybstijuteddy: ()2 or 3

L S10% O - { LES109% (L(& O~ M ¥apditifibhs sdiBefelf fhdm tnd BPdub EdrsithldF &) -
Cl, Br, I, CF3, NO2, CN, COOMe, CONHp, COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
10 . dimethylamino, sulfamoyl, methyisulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R@) is CyH2y-R(16);
15 y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6, 7, 8 or 9 carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
20 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
substitutents selected from the group consisting of F, Cl, Br, |,
CF3, NO2, CN, COOMe, CONH9, COMe, NHo, OH, alkyl
25 having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,

30 3- or 4- pyridyl,



10" 10 °137&10% " & ()-34@0% & () - &@BuV74 10%&' () -f

10% & ()-!s10% (& ()-3s10%& ()-3910% & () - 910%A

‘& ()-$ XaBuV74&T#10% & ()-"410% & ()- 10% & ()-110% & ()-10% & ()-!{

10% ([ (& ()-"03aBuV747z#10% & ()- y510% & ()-! .10%& ()-&

C109& ()-& 10% & ()- ' 10% & ()-bC410°/ﬂ‘gi ()- ss10%r& ()-#10%r&' ()-10%& () -
10( 10( 10(7z#10% & () - r aBbCA-

10%r&' () - &#10%1&' () - $$10%1&' () - S#10%&' () - &$10%& () -! 10%

& ()-SxnbC4A109B& ()- 10m 10m 10nB#10%r&' () - 6#10%& () - 5$10%& () - 110%& () -
N&AEMbCAf #10%&' () - p#SMLOYBE' () -velidreRiienyt e DYBE&of ¥- pyridyl are unsubstituted
-#109B& () -"109B& () - &0C ] awyWenbCA! kf #10%e& () -p#! | .

df #1096 f & () - p#! sf #109&' () - p#! ers#'PGE/B”?%? P)fﬁpﬁi&hﬁ suksdibitentsselected from

f #109&' () - p#w} oPCA! kf #10%e&@l ' : ]

f #1098 () - p#! =f #1098’ () - p#! f #18%@@%%%@%%@&’ II:\lsscilo5;(;5'&'(;(,:)3-’ O%CFQ” NO2,
dN$L0W/A+V+& () -B A N$10% & ()CRE EOOMOTONMS: COME, NHo, OH, alkyl having
N$109& ()-9% PN$109% & ()-%4: P{Y7PC4 | WN$10U5C5& ()-%B< N$10%

& ()-%  N$L0%SBUSE () - % N$109%Z0IK ', B-8h4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;

or
R(3) is CHR(18)R(19);

10 R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as indicated
above;
z is0,1,20r3;

R(19) is CONHo, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHay~
15 CF3 or CyyHaw-phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, CI, Br, |, CF3, OCF3, NO2, CN,
COOMe, CONH»p, COMe, NH», OH, alkyl having 1, 2,
20 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

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

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
R(5), R(6) and R(7)
independently of one another are F, Cl, Br, I, CF3, NOp, CN, COOMe,
30 CONH», COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy



N$10% & ()-% h N$LOYRORO& () - UPGIEPCA | wWN$9! 109@& () - @" 109Z& () - 6y
1092& () -5s109@& () - 1109@Z& () - &0" 109&Z& () - @G\BCF| ~bC4 !

WNS 10918 () - SS10%t& () - #10%t& () - 10%r& ()- 10Z 10Z 10Zy; & 109Z& ()-' v} ?bC4
|

W91 10%TE’ () - S 10%T&: () -1 PLO% (& () -1 Q0% - & () - 10%E! () - S" 10%T&! () - ZaaBb
C4 | W710%& ()-310%& ()-2 "10%& ()- ¥/ $100& ()- (" 10%& ()- y&#10%& () -
rbCA ! w109} & ()-"1098}& ()-109%)& ()- 10m 10m 10nF: 10%v& ()-8

10%1& () - rwU3bCA! [ $109& ()-'! [$109%& ()-'![$1096050& ()-''[$10%& ()-'!

c[ $10%0#0&" ()havir] $12.58\nK4 (Cprbon atoms, dimethylamino, sulfamoyl, methyisulfonyl or
APgpWX6bCA! | [ $10%6>63&' () -'.[ $1095>& ()-'!8[ $10%& ()-' ! x[ $1096959& ()-'!0[ $1
0%n& ()-"! [$1’B%§§%‘E§E§'§ '|[]%’t uxr P14$10% & () - $! $109%& () - $! 4$10%A A & () - $y
10% V&' (R¢30}@p8 R@33 10ss! >[ $10%s& ()-' xVAr P14l L $10%/ Y

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

or its pharmaceutically acceptable salts.
10

3. A compound of the formula | a or | b as claimed in claims 1 and 2 in which:

X is oxygen or sulfur;

15 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);
20 R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4,5, 6,7, 8,9, 10 or 11 carbon atoms, CF3, CoFs,
C3F7, 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,

25 where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NO9, CN,
COOMe, CONHsp, COMe, NH2, OH, alkyl having 1, 2,

30 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon



& ()-$1Gb10% & ()-$ 1$10% C & ()-$! k$10% X

() $11$109& ()-$! SB10% () - $\ vSzdEr P14! L $10s9MLO% U&' () - 7#10%

U& () - 96y#10% U& ()-4$10% U& ()-2@L0% U& ()-/10% U& ()-> =41 L ! L$109%& () -
| L$10%g& ()- z 10% ()-S 109% ()- 10 U10 U 10 U :10% U& ()-@[9_=4!1"s
00/«&()-I G 10%}& ()-! G 10% ()- «5() Y109%&' ()-! L$10%& () -
B.dB =41 17 1] Y-$109%& ()-+"109%& () - *|1o¢§()-|(100/&() Y&$109%& () - 3%40%& () -
4bCAT! A I ml0% & () - y10% & ()- 10 10

atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,

5 which is unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F,
Cl, Br, I, CF3, NO2, CN, COOMe, CONHp, COMe,

NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen;
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19);

15 R(18) is hydrogen or CzH2>-R(16),

R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CF3, OR(17), SO2Me,
phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,

20 where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Ci, Br, |,
CF3, NOg, CN, COOMe, CONH2, COMe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

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

R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
3- or 4- pyridyl,

30 where phenyl or 2-, 3- or 4- pyridyl are unsubstituted

or substituted by 1, 2 or 3 substitutents selected from



"$109&' ()-,!q "$10%R?& ()-,!v q "$10%08& ()-,!kq "$10%& ()-,!
"$10% | & ()-, MU3bC4! q "$10%& ()-,! @ "$109%& ()-,!vPOq "$10%&
"$10%08& ()-,!q "$109W& ()-,!q "$109°?P?& ()-,./014Q\r P/
$10%ARK () -M p$l0%R&& ()-My 109& () - 10sH<H 10<H<H 10<H<H! xq
“$10%<H<H& ()-,!q "$109& ()-, ~uxWBr P/ 10%9& ()- $10%6s6& ()-M
d$109&' () - M<! $10YNN& () -M \ 0$10%&' ()-M $109%8 08 0&' () - M29% dEr P/

' $109&' () - #mLOY& ()-"t! 109%& ()-f 10%& ()-"10%& (2-,"10%&' )- AxnbC ,

109%&' ()- 10 10 10- 109 () - +g#1lth@group consisting gfF, (Cl; BOIRCER; Gz XdpC ! X

+$10%1 I
CN, COOMe, CONHo, COMe, NH2, OH, aikyl having

103410%&' ()- 2"10%& ()-03$10%&' ()-7C] gW3bCA! a@ "$10% ()-,'qq
| g
() ) ! q

1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyi,
5 methylsulfonyl and methylsulfonylamino;
z is0,1,20r3;
R(19) is CONHg, CONR(20)R(21), COOR(22) or CH20OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHo,-
CF3 or Cy/Haw~phenyl,

10 where the phenyl ring is unsubstituted or substituted
having 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, |, CF3, NO32, CN, COOMe,
CONH»9, COMe, NHo, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

15 atoms, dimethylamino, sulfamoyl, methylisulfonyl and
methylsulfonylamino;

v is0,1,2o0r3;
w is0,1,20r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
20 R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1 or 2 carbon atoms
R(5), R(6) and R(7)
' independently of one another are F, Cl, Br, |, CF3, NO2, CN, COOMe,
CONHp, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

25 alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyt,
methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or methyl;
or its pharmaceutically acceptable salts.
30



& ()-1'X +$10% , & ()-/!X +$109%&' ()-/!'FXl +$10%& ()-/!" X
+$109& ()-/10%& ()- WUBnbC ! X +$10% & ()-/!'X +$10%vy;y& ()-/!sX
+$109& ()-/!PXl +$10%~F~& ()-/! X +$10%& ()-/! DPXI
+$10%-~& () -/ @XM moxV4AnbC I XI +$10%{& ()-/!' (X +$10%{& ()-/'X
+$1098k8K&' ()-/ X +$LOUKKE ()-/! X +%é0°/FF&' ()-11kX
+$10%p& () -/opqrurP/ +0$10%& ()-/'!DSXOW\& ()-/!x$10%
& ()-11$1000W& ()-/f 109& ()- 10{{ 10{{ 10{{%{\=rP/ +0$% 109&' ()-#
109&' ()- 109K ()- $109FT& ()-/!Kc $10%x& ()-/!” $10%e& () -/ mhdEr P/
+0$y/ 104@A cpmpqurelef the formulgd@ gnl-b aseledmed i claims 1 - 3, in which:
"109& (- & " 109k éé- SRdE[fP/_
+0$s9! 109 () PAVEFR YU 8B T#100& () - 49#109& () - 2nt 109& () - F1" 109%& ()- S_bC
+0$, - 1RUE (-C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
5 independently of one another are CyxHoyx-R(14);
X is0,1,2,30r4,
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5,6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
C3F7, CHoF, CHF 2, SO2Me, phenyl, naphthyl, biphenylyi,
10 furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5,6,7,8or9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
15 group consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONHp, COMe, NH»2, OH, alkyl having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
20 R(13) is hydrogen;
R(2) is hydrogen or methyl;
R(3) is CyH2y~R(16);

y is0,1,2,3or4;
where y cannot be 0 if R(16) is OR(17);
25 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, C3F7, CHoF, CHF 9,
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
30 heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Cl, Br, |,
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& ()-s! SHI0%E E& ()-s! Sg1§ ,%ijﬁ’&cy SH109%" & () - s! S#lO%& ()-s!'K bAC10
k# m "109%#& () - 9210%<#& () Jok#&: ()- 310%#& () - 109%#& ()-10 k#
10 k# <il|[:ACLO k# "10% & () -whereopheyl &r 2),-3- e)'rm%yrlayl(a)re urgukstituted

0, ! - 0, !
10%#& () - S10%#& () -5 {11 AClOo:kétubs’ntuted by 1, 2 or 3 substitutents selected from

10 the group consisting of F, Cl, Br, |, CF3, NOo, CN,
COOMe, CONHo, COMe, NH», OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
15 R(4) is hydrogen or alkyl having 1 or 2 carbon atoms;
R(5), R(6) and R(7)
independently of one another are F, ClI, Br, |, CF3, NO2, CN, COOMe,
CONHs, COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, suifamoyl, methylsulfonyl or
20 methylsulfonylamino;
R(30) and R(31)
independently of one another are hydrogen or methyl;

" or its pharmaceutically acceptable salts.

25
5. A compound of the formula | a or | b as claimed in claims 1 - 4, 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 CxHax-R(14);
30 X is0,1,2o0r3;
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| QA0Yx#X& ()-! f 10%#&' ()- 10k#10k#10k# : 10%#&' ()-*P{Z9vU310! | GQ¥d0%
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94 09NN& () - Fg(? g gs,g%droger(aow& ()- @O0%t& ()- 10X#10X#10X#

Z9vU3T

F: 1090#&' () -? ?F) (10% & ()- F
R(2) s hydrogen;

R(3) is CyH2y-R(16);
10 y is 0, 1or2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, CF3, phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 carbon atoms selected from the group consisting of F, Cl,
15 CF3, OCF3, alkyl having 1, 2, 3 carbon atoms or alkoxy having

1 or 2 carbon atoms;
R(4) is hydrogen;
R(5), R(6) and R(7)
independently of one another are F, Cl, CF3, CN, COOMe, CONH>, COMe,
20 NH2, OH, alkyl having 1, 2 or 3 carbon atoms, alkoxy having 1 or 2 carbon

atoms;
R(30) and R(31)
' independently of one another are hydrogen or methyi;
or its pharmaceutically acceptable salts.
25
6. A compound of the formula | a or | b as claimed in claims 1 - 5, in which:
X is oxygen or sulfur;
R(1) is C(O)OR(9) or COR(11);
R(9) and R(11)
30 independently of one another are CyHoy-R(14);
X is0,1,20r3;



%0% & ()- #F %0%t& ()- F %0%& ()-!'F %40%1& ()- 2 F

%d0%! & ()--BU(| [NA410 !10"10"10" F1"10% & ()- F1"10%\& ()- A F1"10%& ()-
010%#&' ()- F)(10%#>& ()-.{Z9NA410 ! 10 y10%&' ()-4 @O%#& ()- Y
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VW 109%#& ()-40{Z9NA410 ! 10 s- @O0%& ()- PLO%#& ()- $s$10%! & ()-

$s$10%&' ()-!7 $SPL0%R ()- t ! 10%K#&' ()-0>xyz{~7vU410 | o#l 9%0%& ()-$( |
%0% "} & ()-$( f 10%t& ()- (10k#10k#10k# 03%A0%K#& () -

HO3% 0%l k#d&' () - 7* | [R(14410s icyelorlkyd bg@ng 5 9r-& carbioniatons! & gheryl.|

9%40% & ()-$ | %0%-& ()-$ 31 %0%" ~& ()-$ jOl %40%& ()-$U|[:vuU410 | o
610%4&’ 8 | 4mLO%H& ()E ) 210%&’ (")%&F W%%@ﬁ%%ﬁﬁ&f%@ﬁ%&%ﬁtb{efo%- O -
3kl mq3vu410 ! (10%x G& ()-1 1@/§waﬁat(ehtslwé@témfbn3;tﬁ@/gﬁ§d donsisting of F,
sOL$10%#&' ()- 7810%*& ()-3p~q|[9vU410 | 1(10%& ()-1 (10%& ()-1

C(10%nmp& ()-1 (109%& ()-1 (109 @L—';LCE&:W&'(%')'L&&M havirzm 1219 or alkoxy
\(10%&._()-1! (10%& ()-1 E (109D& ()-1 A (10%& ()-1 (10% & ()-1
,ElO%éf&')()-(ﬁqP/ (9)10%&&'2)- - ( #@E)O%ﬂ%&@}mg?dow&'(%)- 10ss 10ss
10ss! ( 108 (% ork:[: P 210%#& ()-  10%t& ()- s3f 10%& () -
slocy#&'(g(- C10%& ()= &10%t& ()-P !$:sY|[:qP/  Z10%t& ()- nlO%t& ()- Y)
10%#& ()R(3Y 1086RHI-RIDBHS () - YSL0%R#&E' ()-zY]|[:qP/  S410%#& () -
$3109%4& ()- Yl 1Q70%& ()- s/F1l0%& ()- e*G 10%& ()-Y *G 10% & ()-Y] | obU4
y10%K#&' () - 10MO#104S OnlO%adR’ () - Y9#10%#& () - f810%t&' () -

6F10%:& () - Ne| Ili(ﬁf‘)J4 is aﬁés’l)%ﬁﬁﬁg@ 2 & 3 sk e(tzamslg%ﬁgﬁkg/l) ﬁav\ir}é) %#r% éz;r-bon
10 atoms, phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1,
2 [lacuna] selected from the group consisting of F, Cl, CF3,

alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2
carbon atoms;
15 R(4) is hydrogen;
R(5), R(6) and R(7)
independently of one another are F, Cl, alkyl having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
20 are hydrogen;

or its pharmaceutically acceptable salts.

. A compound of the formula | a or | b as claimed in one or more of claims 1 to 6 orits
pharmaceutically acceptable salts for use as a pharmaceutical.
25
8. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 6 and/or of a
pharmaceutically acceptable salt thereof as active compound, together with
pharmaceutically acceptable vehicles and additives and, if appropriate, additionally

30 one or more other pharmacological active compounds.

9. The use of a compound of the formula | a or | b as claimed in one or more of claims
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a medicament for the therapy or prophylaxis of reentry arrhythmias.

12. The use of a compound of the formula | a or | b as claimed in one or more of
15 claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of
a medicament for the therapy or prophylaxis of supraventricular arrhythmias.

13. The use of a compound of the formula | a or | b as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of
20 a medicament for the therapy or prophylaxis of atrial fibrillation or atrial flutters.

14. The use of a compound of the formula | a or | b as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of
: a medicament for the termination of atrial fibrillation or atrial flutters (cardioversion).
25
15. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | a or | b as claimed in one or more of claims 1 to 6 and/or of
a pharmaceutically acceptable salt thereof and of an IK, channel blocker as active
compounds, together with pharmaceutically acceptable vehicles and additives.
30

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

compound of the formula | a or | b as claimed in one or more of claims 1 to 6 and/or of
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17. A pharmaceutical preparation, comprising an efficacious amount of at least one

5 compound of the formula | a or | b as claimed in one or more of claims 1 to 6 and/or of
a pharmaceutically acceptable salt thereof and of a beta blocker as active compounds,
together with pharmaceutically acceptable vehicles and additives.



