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A, A2, A3, A4, A5, A6, A7 and A8 independently of one another are
nitrogen, CH or CR(5), at |east one of these groups bei ngonjhe®ges and at
| éast 4 of these 15 groups being CH R(1) is C(OOR(9), S2R(10), COR(11),
C(ONR(12)R(13) or C(S)NR(12)R(13); R(9, R(10), R(11) and R(12)
mdependeg&ﬂla&%ﬁc%e anot her are CXH2x-R(14); x is 0, 1, 2, 3 or 4, 20
where x ¢ if R(14) is OR(15) or SO2Me; R(14) |s_alp.l@1-

2, 3, 4, 5 or 6 atonms, cycloal kyl having,3, 4, 5, 6, 7, 8, lfgfb\”%
carbon at o, OF3 C2F5, C3F7, ~CH2F, CHE2, OR(15), SO2Me, phenyl

napht hyl | Rgm;a UBSTITUFED Nlﬁ'ﬁtce@&N-@ommle@mmw mwmaw%
June 2005 2 ere

having 1, 2, 25 3, rbon at ons

phenyl, naphthyl, bi phet‘l’ﬁ%y‘f"g '?‘3?27)\53?9 ERANNEH |NH§BITI@BSnt ai ni ng

het eroaromati c are unsubstituted or substituted by 1, 2 or 3 substituents
sel ected from the group consisting of F, O, Br, I, CF3 OCF3, NO2, 5 CN,
COOME, 0, msuhﬂﬁuteg—nltragemcothmg bléaryﬁcorﬁp@unds GROESHZ 3O Feir

al koxy 2 car.bon di net hy| am no, sul fanmoyl,

met hyi sg@lﬂaEgral'z'it’ﬂblmeq’r ‘%ﬁ éﬁ M& ?ﬁraﬁﬁ‘aﬁqanar@(hfs?’apguma{wew@ﬂﬂ@s comprisidg 4 or
5 carbonthemms cycloal kyl 10 having 3, 4, 5 or 6 carbon atons, CF3 or
phenyl, which is unsubstituted or substituted by 1 2 or 3 substituents

selected fromthe group consisting of F, C, Br, I, CF3, NO2, CN, COOw,
CONH2, Qtﬁglsp BERs [ ar bon 15 atons, al kox
having 1, 2, St 4II’I(%I? on %tegqg orr]l%o brtﬁo-substltutecf nitrogen- contafnmg bisaryi Y

compounds of the formula 1,

l‘1(4)

10

in which:
A1, A2, A3, A4, A5, AB, A7 and A8 independently of one another are nitrogen, CH or

CR(5), at ieast one of these groups being nitrogen and at least 4 of these
15 groups being CH;

R(1)  is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13)
R(9). R(10), R(11) and R(12)
' lndependently of one another are CXHZX-R(M)
X is0, 1,2, 30r4, |
20 : where x cannot be 0 if R(14) is OR(15) or SOsMe;

R(14) isalkylhaving1,2,3,4,50r6 atoms, cycloalkyl having 3, 4,
5,6,7,8,9,10 or 11 carbon atoms, CF3, CoFsg, C3F7,
CHF, CHF2, OR(15), SOaMe, phenyl, naphthyl, biphenylyl,

L

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



[ ' sul fanmoyl , net hyl sul fonyl and net hyI sul f onyl am no; R( 13) is
ﬂ;/g‘ret)ggln?malnﬁgll havi ngyl 2, 3yor 4 carbon atons or CF3; Iﬁ‘?l)nel;_mdgyd_roge.n,
al’kyl having 1, 2, 3 or 4 carbon atons or CF3; 20 R(3) is CyHy-R( 16)1,6 y is
0, 1, 2, 3 or 4, wher e y cannot be 8 if R(16) is IOo?gIIRII OLa\?%g/ES Rg )5|s

’ having 1, 2, 3, 4, 5 or 6 carbon atonms, cyc ,
gl{k% 8? 9,910 or 11 carbon atons, CF3, Q2F5, C3F7, CH2F, .CHF2, 25 OR(17),
SbZMe, phenyl, naphthyl, furyl, thienyl or an N containing heteroarornﬁt : o
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl,

|, thienyl and the N-contai nlvvtgprefmmﬂybafaymﬁylcbiﬁhénylyqsnpgﬁ kil
fsﬂ[)gtltut ed %y 1, 2 or 3 substi gn{ sel ected fromthe grou cons’?gm%;]g

|
of F, d, Br, I, 32 CFSb chfbms ] mgéﬁm%h mwm:;_tm? me%)é;?te%agryél
i rbon ,
havi ng 1. 2.3 or 4 ca sub f;@?‘é’d ?“i ?sul %Lﬁgﬁtr ueamaseece TO

carbon atons, dinethylam no, sulfano

met hyl sul f onyl ami no; R(17) is hydthegarup edmgmrdgp(w AACILBr 2, C% @(gf:? q\l@%r bon
atons, .cycloalkyl having 3, 4, 5 or 6 carbon atons, CF3, ph or
3- or 42 pyridyl, where phenyl or GN, CGOMe, @owg,mwmr Nl‘@@lﬁséﬂk H‘iﬁﬁh%
substituted by 1 2 or 3 substltqents selected from the group consis ||g10
of F, d, Br, |, CF3, OCF3, &8 ocdmasb OWS,MhMg 108, 3arlay

: r 4 carbon atons,
et Bytant no. Su anoyt " et PRt Aufndi o
methyisulfonyf and methyisulfonylamino;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky!
10 having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,
| ' which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of
F, Ci, Br, I, CF3, NO9, CN, COOMe, CONHo,
COMe, NHp, OH, alkyl having 1, 2, 3 or 4 carbon
15 ' atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

“dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(2) is hydrogen, aikyl having 1, 2, 3 or 4 carbon atoms or CFjz;
20 R(3) is CyH2y-R(16); |
y isO,1,2,3or4,
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, cycloaikyf having 3, 4,
| 5,6,7.8,9, 10 or 11 carbon atoms, CF3, CaF5, C3F7, CHoF, CHF2,
25 OR(17), SOoMe, phenyl,'naphthyl, furyl, thienyl oran 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
heteroaromatlc are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, i,
30 CF3, OCF3, NOg, CN, COOMe, CONHp, COMe, NH», OH,
| alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy héving 1,2, 3



-or R(3) is CHR(18)R(19); 15 R(18) is hydrogen or CZH2z-R(16), where R(16)

I's defined as indicated above; z is0,1,20r3; R(19) is COO4 Junelddds .
CONR(20) R(21), COOR(22) or CH2OH, R(20) is hydrogen, alkyl having 1,2, 3,4
or.5 carbon atons, 20 CvH2v-CF3 or Oam2w phenyl, where the phenyl ring is
unsubstltut ed or substltut ed by 1, 2 or_3 substltuents selected fromthe
group consisting of F, d, Br, |, CF3, 8CF3, NO2, CN, COeMe, - CONHz, COMe,
NH2, OH, al kyl having 1, 25 2, 3 or 4 carbon atons, al koxy having 1, 2, 3

or 4 carbon atons, dinethyl sulfa met hyI sul fonyl and
met hyl sul fonyl ami no; v is0 o[izgﬁrgon a\RPm‘éggFeZBY'gm'% syifamovi. snetisolfemylor

al kyl having 1, 2, 3, 4 or 4pdGA @8’55 22) is alkyl having 1, 2, 3,

4 or 5 carbon atons; June 200% ‘%?Q?E ydrogen, alkyl having 1, 2, 3,
4, 5 or 6 carbon atorFé(ﬁﬁ GFBydrogenRaRY! izandndR(14 2, B,ogetﬁ@er[agea@n@al ndoL 4
or 5 nethyl ene groups, of which o e rretlg roup can he repl ace y

0-, -5-, -NH, -N(net hyI ) CVB'Pa’kM B%Yi% 4, gpﬁtféic fheaﬁé?mgn@Fs pherher

anot hergi s F, CI Br, I, 2824 COC]VE CONH2, COWe, NH2, OH, al kyl

having 1, 2, 3 or 4 car bon a’to BYH having 1, 2, 3 or 4 carbon atons,

di et hyl ani no, sul fanmoyl, nethyl Whlef'@bhbn?ror Jeghyl %&Fi&ﬂﬁr@fﬁneabstm%e 'n
the case that aplurality of radicals !/ o0 A8 .
or substituted by 1, 2 or 3 substituents selected from

the group consisting of F, Cl, Br, I, CF3, OCF3, '

NO2, CN, COOMe, CONHp, COMe, 'NH2, OH, alkyl
10 - having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2,
- 3 or 4 carbon atoms, dimethylamino, sulfamoyl,

methylsulfonyl and methylsutfonylamino;

or
R(3) is CHR(18)R(19);
15 R(18) is hydrogen or C;Ho,-R(16), where R(18) is defined as indicated
above; ' o
z is0,1,20r3;
R(19) is COOH, CONHg2, CONR(20)R(21), COOR(22) or CHoOH; -
R(20j {is hydrogen, alkyl having 1, 2, 3, 4 or.5 carbon atoms,
20 CyHay-CF3 or CyHow~ phenyl,
~ where the phenyl ring is unsubstituted or substituted
by1,20r3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NOo, CN,
COOMe, CONH2, COMe, NH», OH, alkyl having 1,
25 2, 3 or 4 carbon atoms, alkoxy having 1', 2,30r4
L | carbon atoms, dimethylamino, sulfamoyl,
methylsuifonyl and methyisulfonylamino;
v is0,1,20r3; ' |
w  is0,1,20r3; |
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;




10 have the neaning CR(5), the radicals R( 5) are defined independently of
one another. R(30) and R(31) independently of one another aygsdpasogen or

alkyl having 1, 2 or 3 carbon atons; 15 or R(30) and R(31) together are

oxygen or a chain of 2 nethylene groups and their pharmaceutically
acceptable salts. 20 Preferred conpounds of the fornula | are those in
which: A, A2, A3, A4, A5, A6, A7 and A% independently of--one another are
ni trogen, CH or CR(5), at least one of these groups being nitrogen and at
| east 4 og__{ hese groups bei n% CH R(1) is C(OOR(9), SO02R(10), COR(11) or
C(O NR( 12 ﬁfls)'s tysireges), alisyl DayinoR(, 213, dné ﬁ@l@rbon@mg@em@ of one

anot her aéfe CxH2x-R(14); xis 0, 1, 2, 3 or 4; where x cannot be O if
R(14) is (15); R(14) is alkyl having 1, 2, 3 or 4 carbon atons,

cycl oal kYR(S)EBHdEf@) 30 4, 5, 6, 7, 8 or 9 carbon atons, CF3, OR(15),
phenyl , napht hy bi phenyl yl, furyI t hi enyl or an N-containi ng 2 June
2005 5 heteroatﬂgﬁ‘dmerarma\ﬂham éhf45r53net4=| léne g}ouﬁ \@{,Cﬁoﬁg tom;
wher e pgenyl ngighth pPenyl yl, furye, hi en ? an t he QPI’]I ng
het er oaPomt | ¢ SLbUP GAE AReSPYon0-, s%bsNHt-.Ln'\Kmelﬂyy!)k orZN(tner&yis)ubstltuents

S, 0D, 5"‘“%%‘%“9&%@1%?5“%%%? 51655 Wp2eCk GatMla ome.

aI koxy ha_VI ng LORH3CWME, NHo, OH, alky! having 1, 2, 3 or 4 carbon atoms alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, suifamoyi, methylsulfonyl or
methyisulfonylamlno where in the case that a plurality of radicals A1 to A8

10 have the meaning CR(5), the radicals R(5) are defined independently of one
another. '
R(30) and R(31)
independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
16 or
R(30) and R(31)

together are oxygen or a chain of 2 methylene groUps
and their pharmaceutically acceptable saits.

20 Preferred compounds of the formula | are those in which:

A1, A2, A3, A4, A5, AB, A7 and A8 .
independently of one another are nitrogen, CH or CR(5), at least one of these groups
‘being nitrogen a_nd at least 4 of these groups being CH;
-R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)
25 R(8), R(10), R(11) and R(12)
‘ independently of one another are CXHQX—R(M)
X is0,1,2,30r4;
where x cannot be 0 if R(14) is OR(15);
R(14) is alky! having 1, 2,3 or 4 carbon atoms, cycloalkyl having 3,
30 4,5,6,7, 8 or 9 carbon atoms, CF3, OR(15), phenyl,

nhaphthyl, biphenylyl, furyl, thienyl or an N-cenfaining



carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl and

met hyl sul fonyl am no; 10 R(15) is alkyl having 1,2,3,4 or SZCﬂnlg %t

cycl oal kyl  having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, =~ whi¢
unsubstituted or substituted by 1, 2 or 3 substltuents sel ected fromthe
group consisting of F, O, Br, I, CF3, NO2, CN, COOMe, CONH2, 15 COMwe,
NH2, OH, al kyl having 1 2, 3 or 4 carboﬁ atonms, al koxy having 1, 2, 3 or
4 carbon atons, dinethylam no, sulfanmoyl, net hyI sul fonyl and

t hyl Ifonlarrino; R(13 dro aIkI having 1, 2, 3 or 4 carbon
QTtaorr)é glrJ CFB?/ 20 R( 2)(| s) H}ﬁ‘a%éé EFib;’:lV'nHaM%é 4, g26 é&)oracaebommOmsorrs

;. R(3) i H2y- R( 16 | Sy t O,if
(I;E 18:35 S (CR% 1I7)S ?rl S>C/)2M(e; ??( 1%) [ S%F&JWE%HB\?)EEH@' %ﬁéﬁl% ﬁ%ﬂ iﬁpgon
atons, cycloal kyl having 3, 4, 2BeM- cﬁnta?xm@he&ro@@h’mi@ eﬂermSubﬁﬁﬁted or

OR(17), SO2Me, phenyl, naphthyl, t hi enyl or an N-cont ai ni ng
he'g erZJaromatic Iﬁavi ng 1, 2, 3, 48 S{’%'tedl?y18 W@%'W@ﬁ@ﬁﬁtﬁd\i&m‘ne

henyl , 5napht hyl, furyl, thienyl yg@drd d“‘ AT pqt& a tigare
5nsubstitut ed or substituted by I, d}? 8358 E’a%st R?Uen’ts Eg Q?tié”d'\ﬁ?
the group consisting of F, O, BGN,|GOOe, CORB, MBMeONH %,C%W‘E‘alkmvﬁ'vg
COve, NH2, OH, 2 June 2005 6 al kyl having 1, 23 or 4 bon' atons

et s ot a1 S oy e LK BRI 2 .
rzn,st gyl Zmo]; Ogyl:ar ggn g?orrg >4 AR R atoms dimethylamino, suifamoyl, .
methytsulfonyl and methyisulfonylamino:;
10 ) R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
' having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,
which s unsubstituted or substituted by 1, 2 or3
substituents selected from the group consisting of
F., Cl, Br, I, CF3, NO2, CN, COOMe, CONHo,
15 - COMe, NHo, OH, alkyl having 1, 2, 3 or 4-carbon-

- atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisuifonylamino; '

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

20 R(2) is hydrogen, alkyl having 1, 2, 3or4 carbon atoms or CF3,
R(3) is Cszy-R(16)
' 'y i$0,1,2, 30r4, 7
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,
25 5,6,7,8,9, carbon atoms, CF3, OR(17), SO2Me, pheny!, naphthyl,
e - furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
' 7, 8 or 9 carbon atoms,
‘where phenyl, naphthyl, furyl, thlenyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3

30 : substituents selected from the group consisting of F, Cl, Br, I,
CF3, OCF3, NOg, CN, COOMe, CONHy, COMe, NHo, OH,



5 cycl oal kyl havi ng' 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3- or 4-
pyridyl, where phenyl or 2-, 3- or 4- pyridyl are unsubsti tuluad 2005 '
substituted by 1, 2 or 3 substituents selected from the group consisting

of F, d, Br, I, CF3, OCF3, NO2, 10 CN, COOwve, CONH2, -COMe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atons, al koxg having 1, 2, 3 or 4 carbon
at onrs, di net hyl am no, . sul fanoyl, nethyl®ulfonyl and rret hyd-sul f onyl ani no;

or. 15 R(3) is CHR(11 8R(1 9); R(18) is hydrogen or CZH2z-R(16), where
R(16) is defined as indicated,K cabove, z is 1, 2 or 3; R(19) is CONH2,
CONR( 20) R(21), COOR(22) or a@ﬂft@"‘”ﬂd ﬂ(@d)f%aﬂ&@@r&igmﬁ aaqoxylhawm h@B 2,

3, 4 or 5 carbon atons, (E?Q:E rﬁ%ﬁ"& ring
i's unsubstituted or substitute @n%io or %Rggﬁﬁq t%hﬂyi é@yggﬁ/fpp
the group consisting of Fandlmemw[su!fonﬂﬁﬂun@CFB NO2, CN, 25 COOMW, CO\IH2
COWVe, NH2, OH, al kyl car bon atons, al koxy having 1, 2,
3 or 4 carbon atons F{tgﬂm%@}’d&ﬂgﬁ’& algﬂl"f 2, 3t Ay sarsamgiomsd
met hyl sl f onyl ami no; v i sOgydiodRBh Wy i 21 :
hydrogen or al kyl having 1, y S’ av;r?’é) ga?lggﬁ %Elrgég%(ﬂ%%ﬁ%%’wy'?r
R(22) is alkyl having 1, 22 33 oqemrpyﬁdﬂgr bon at ons;

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

or substituted by 1, 2 or 3 substituents selected from

the group consisting of F, CI, Br, |, CF3, OCF3, NO»,

10 | CN, COOMe, CONHa, COMe, NH>o, OH, alkyl having
1, 2, 3 or 4 carbon atoms, atkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl,

methylsulfonyl and methyisulfonylamino;
or

15 R(3) is CHR(18)R(19);
R(18) is hydrogen or CzHo2-R(16), where R(16) is defined as indicated
above;
z is0,1,20r3;
R(19) is QONHQ, CONR(20)R(21), COOR(22) or CHon;
20 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
| | CyHaoy-CF3 or CyHoyw~ phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents sélec_ted from the group
consisting of F, Ci, Br, |, CF3, OCF3, NO3, CN,

25 COOMe, CONHap, COMe, NHo, OH, alky! having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamovl,
methylsuifonyl and methy!sUIfonyia&lino;

v s 0,1,20r3;

30 W i50,1,20r3;

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



R(4) is hydrogen, alkyl having 1,. 2, 3, 4, 5 or 6 carbon atons or CF3;
R(5) independently of one another is F, d, Br, |, CF3, NO jf 20860V,
CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy 5
having 1, 2, 3 or 4 carbon atons, dinethylamno, sulfanoyl, nethyl sulfonyl
or nethylsul fonylam no; R(30) and R(31)_independently of one another are
hydrogen or alkyl having 1, 2 or 3 carbohA atons; 10 or R(30) and R(31) are
a chain of 2 methyl ene groups and their phar maceut i cal | y acceptable salts.
15 Particularly pref%xsg ounds of the fornula | are those in which A,
A2, A3, A4, A5 A6, THZ2ands A y”ﬁﬂé’b@ﬂ@lgnﬁ?%ﬁ@ﬁﬁoaﬁ&m&r are nitrogen,

ni trogen vl at® Moy &St @2@935‘&%24”%?’&63%%% alohS 8L 83! Cu ar | y

preferreR® rrpcwd@berﬁ ntipf bAEEHothdr i8] h A3, A4,
A5, A6, A7 gnd A8 mdgpegdently of éc;'r:gl:ﬁr% '2? glr& gNé'r%\éog&?edr CR(5),

where at | east CORH-2@DME, OI-\!VQaI IHdWﬁf
| east 4 of these grgﬁps re (1) ‘éf(gzcﬁosjde??g)%éﬁ)ggz% ﬁgf%“@(ll) or

C(O NR(8.2) R( 13)h;avmg(9)2 S:bﬂ-@):arba(nléi))mdhrﬁé&@)arﬁih@ QMFQ?SO)R§ AdthyisuifohyPor 1
2, 3 or 4, where Enot be O if R(14) is OR(15); 30 R(14) is aI kyl haV| ng
1, 2, 3 or4 caftd y'éf‘ ARylaNQ.oal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon

atons, CRE301kd R(@1phenyl, 2 June 2005 8

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

and their pharmaceutically acceptable salts.

15 Particularly preferred compounds of the formula | are those in which A1, A2, A3, A4,
A5, A6, A7 and A8 independently of one another are nitrogen, CH or CR(5), where at
least one and at most two of these groups are nitrogen and at least 4 of these groups
are CH. |

20 Very particularly preferred compounds of the formula | are those in which:
A1, A2, A3, A4, A5, AB, A7 and A8 ' |
independently of one another are nitrogen, CH or CR(S) where at least one
~and at most two of these groups are nitrogen and at least 4 of these groups
are CH;
25 R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)
R(9), R(10), R{11) and R(12)
L  are CyHox-R(14);

X is0, 1,2, 3or4, _
where x cannot be 0 if R(14) is OR(15);
30 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,

4,5, 86,7, 8 or9 carbon atoms, CF3, 0R([_5),-- phenyl,



napht hyl , bi phenylyl, furyl, thienyl or an N-cont ai ni ng heteroaronatic
ha\F/)'i ngyl, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons; where phmyjnezmaght hyl ,
bi phenylyl, furyl, thienyl and the N-containing heteroaromatic are

unsubstituted or 5 substituted by 1, 2 or 3 substituents selected from the

group consisting of F, d, Br, I, CFS QCF3, NO2, CN, COOwve, CONHz, COMWe,
NH2, OH, al kyl having 1, 2, 3 or 4 carb%n atons, al koxy having 1, 2, 3 or
4 carbon atons, dinethylam no, sul fam)yl 10 net hyl sul fonyl and

met hyl sul f onyl am no; R(15) 4 or 5 carbon atons,

|
cycl oal kyl  havi ng g 4, 5;§P£§"y£ 'g&?ﬂﬂg W'Eé’%zﬂprﬁﬁé\;?mtafwgih |st e
bstituted ubstit ut % ubs
r ol consi sting of 15 F. cetetgafomatiQiaving 305 b Bk S UK oS!

NH2, OH, alkyl having 1, 2, 3 or Mlecapbenyl aapimthyl blpt@nylynefurynghib,nyﬂané or

o Lo LTSt T . B OB s S tstigechan
1, 2 or53 carbon atons; R(3) ISs@FfR&d{%ﬁR{glﬂ)z oﬁé%ﬁgsfutﬁehbfdééréi&@g?@nb
CZH2z- R(16), where R(16) is defined as indicated ove,; or3;

R(19) is CONH2, CONR(20)R(21), db@@@gp aonsistagef FRCLMBr, 1, SCRydDOFeNNGY, ky|
having 1, 2, 3, 4 or 5 carbon atg} H2v- CF3 or OwH2W phenyl, where the
phenyl ring is unsubstituted or %Q@@M%@OﬂﬂszQMe,ZNUQ, OH iyl haviegt s

sel ected fromthe group 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylamino, sulfamoyl,
10 methylsulfony! and methylsulfonylamino;
| ‘ R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,
which is unsubstituted or substituted by 1, 2 or 3 )
substituents selected from the group consisting of
15 \ F, Cl, Br, I, CF3, NOo, CN, COOMe, CONH>,
COMe, NHy, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsu!fon"yl and
methylsulfonylamino;
20 R(13) is hydrogen ,
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19);
| "R(18) is hydrogen or C;Ho,-R(16), where R(16) is defined as indicated
above;
25 z is0,1,20r3;
| R(19) is CONHg, CONR(20)R(21), COOR(22) or CH20H;
| R(20) is hydrogen, alkyl having 1,2, 3,4 0or5 carbon atoms,
CyH2\~CF3 or CyHoy~ phenyl,
 where the phenyl ring is unsubstituted or substituted
30 - by 1, 2 or 3 substituents selected from the group
" consisting of F, Cl, Br, I, CF3, NOg, CN, COOMe,




tsting of F, O, Br, I, CF3, NG, CN, COOwve, 2 June 2005 9 CONH2,
C(IO]\/lens,s}\lHZ,g OH, al kyl having 1, 2, 3 or 4 carbon atons, al koyyemosng 1, 2,
3 or 4 carbon atons, dinethylamnino, sulfanoyl, nethylsulfonyl and
met hyl sul fonylamno; 5 vis 0, 1, 2 or 3; wisO,1,20r3; R(21) is hydrogen
or alkyl having 1, 2, 3, 4 or 5 carbon atons; R(22) I's al kyl_having 1, 2,
3, 4 or 5 carbon atons; R(4) is hydrogengor al kyl having L-or 2 carbon
atons; 10 R(5) independently of one another is F, d, Br, I, CF3, NO2, CN,

COOve COve, NH2, OH, al ?gvin 1, 2. 3 or 4 carbon atons,
al koxy ﬁg\jﬁﬁg 1, 2, 3 or 4 car bg&) ,8M?nﬂﬁg/|c§?a£l§§yllf?)ﬂiﬁ%ﬂm&l%ornill  of
nmet hyl sul fonyl or nethyl sul fonyl no;, R(30) an : 5,1 ndepende
one another are hydrogen or net hﬁ%?BO%ﬁH) %é%"?o’i’)(ﬂ'éﬁ‘ﬂ%ﬂ:éu?i%é’rﬂwad%'em abl e

lts. Likew se ver articul ar | atéring! 8ieaRyig ungis vl tREHR, b | are
fﬁosz I n which: AIY 2\2 A3, A4, A5, AS, AgyaﬁWB% |rYdepem¥eHm§ ﬁcﬂ‘n ne
another are nitrogen, CH or CR( SWGtWEHEOIwIammt one and at nost two of

t hese oups are nitrogen and at t f these groups are CH R(1) is
C(O)O??%),pSOZR(lo), CO?(l?) or é@ﬁl&%&?ﬂ(m); R(9), R(10), R(11) and'
R(12) 25 independently of ene ani@et, 2pe3CXH2x-R(14); x is 0, 1,2, 3or4; .
R(14) is alkyl havin é 2, 3 or4 carbon atons, cycloal kyl having 3, 4, 5,
6, 7, 8 or 9 carbon %t( s, isdmerogea ey iafkyhhavingyl, 2, 3, 4 or 5 carbon atoms:

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

10 R(5) independently of one another is F, Ci, Br, |, CFg, NO»2, CN, COOMe,
CONHp, COMe, NHa, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl or
methylsulfonylamino;
R(30)and R(31) _
15 independently of one another are hydrogen or methyl;
and their pharmaceutically acceptable salts.

Likewise very particularly preferred compounds of the formula | are those in which:
A1, A2, A3, A4, A5, A6, A7 and A8

20 independently of one another are nitrogen, CH or CR(5), where at least one

and at most two of these groups are nitrogen and at least 4 of these groups -
are CH;

N R(1 ) is C(O)OR(8), SO2R(10), COR(11) or C(OINR(12)R(13);
R(9), R(10), R(1"1-) and R(12) _
25" independently of one another are CyHox-R(14);
' P is0, 1,2, 3o0r4; S
R(14) is alkyl having 1, 2, 3 or 4 carbon atorhs, cycloalkyl having 3
4,5,6,7,8o0r 9‘ca-rbon atoms, CF3, phenyl, naphthyl,

3

. biphenylyl, furyl, thienyl or an N-containing hetercaromatic
30 having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms;



bi phenylyl, furyl, thienyl or an N-containing heteroaromatic 30 havi ng

2 I03, Z y5, 6, % 8 or 9 carbon atoms; 2 June 2005 10 wherrjpeengs, -
n:apht hyl , bi phenylyl, furyl, thienyl and the N-cont ai ning heteroaromatic
are unsubstituted or substitut ed by 1, 2 or 3 substituents selected from

c S0 _ o,
the group consisting of F, O, Br, I, CFS OCF3, N2, 5 CN, COOwe, CON
CO\/eg NHg, oH, al kyIg having I, 1 1, 2, ’BJor 4 car bon at ons+ al koxy havi ng
1, 2, 3 or 4 carbon atoms, dinethylam no, sulfamoyl, methylsulfonyl and

met hyl sul fonyl am no; R(13) is hydrogen; 10 R(2) is hydrogen or nethyl;
R( 3)yi s c,szz R(16); vy is0, 1,2, 3ovhereplanyl.ynapkiindi bipbeoylyl furyll Biend and

OR(17); R(16) is alkyl having 1 tﬁe ﬁcoé?gﬁgahe%car bon atom; gycl oal kyI

having 3, 4, 155, 6, 7, 8, 9, carbon
naphthyl, furyl, thienyl or an Nubsttédbyd, Q%rﬂi@%élﬁ@éd@s@%‘b’té}ﬂﬁ 3,

4, 5, 6, 7, 8 or 9 carbon atons,, K where phenyl, , |enyI
and the N-contai ni ng heteroaronﬁ?‘?&r%%cmmoﬂgx@blﬁm ﬁFQﬁlO@E@ edOby 1,

s G N T G RN S i B schacner
tl famoyl + et hyl sul fonyl and mie fyP S EHBPRAES: %ngx oo d Ry drasgen,
al kyl having 1, 2, 3, 4 or 5 car karboi &t6ks, dlmethylamlno, sulfamoyl,
methyisulfonyl and methylsutfonylamino;
R(13) is hydrogen; |
10 R(2) is hydrogen or methyl;
CR@3) s CyH2y-R(16);
y is0,1,2,30r4; |
where y cannot be 0 if R(16) is OR(17);
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4,
15 _ 5, 6.7, 8,9, carbon atoms, CF3, OR(17), SOoMe, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atoms, ‘
where phenyl, naphthyl, furyl, thienyl and the N-containing
~ heteroaromatic are unsubstituted or substituted by 1, 2 or 3
- 20 | substituents selected from the group consisting of F, CI, Br, I,
CF3, OCF3, NOg, CN, COOMe, CONHg, COMe, NHo, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3
or 4 carbon atoms, dimethylamino,' sulfamoyl, methylsulfonyl
rand methylsulfonylamino; -
25 R(17) is hydrogen, alkyl having 1, 2,3, 4 or5 carbon atoms,
cycioalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or
2-, 3- or 4- pyridyl;
where phenyl or 2-, 3- or 4- pyridyl are unsubstituted or
_ substi_tuted by 1, 2 or 3 substituents selected from the group
30 consisting of F, C}, Br, I, CF3, NO2, CN, COOMe, CONHy,
COMe, NHo, OH, alkyl having 1, 2, 3 or 4 ecarbon atoms,




cycl oal kyl having 3; 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3- or 4-
pyridyl; where phenyl or 2-, 3- or 4- pyridyl are unsubsti tujipd 2ons5 '
substituted by 1, 2 or 3 substituents selected fromthe group 30
consisting of F, d, Br, I, CF3, NO2, CN, COOwe, CONH2, COWe, NH2, OH,

-al kyl having 1, 2, 3 or 4 carbon atoms, 2 June 2005 11 al koxy having 1, 2,

3 or 4 carbon atons, dinethylamno, sulffanoyl, nethylsul feayl and

met hyl sul fonyl ami no;  R(4) is hydrogen or alkyl having 1 or 2 carbon atons;
R(5) independently of one another is F, d, Br, |, CF3, NO2, CN, COOVE, 5

CONH2, COVe, NH2, OH, al kylalkexy hﬁymg 122, 3004 ohroa bmme;td@rﬁethy@ém

haV|ng 1, 2, 3 or 4 carbon sul fam nethylsulfonyl

or - net hyl sul f onyl ani no; (@%F@% ﬂ%}i’,fﬁ&%ﬁﬁmﬂﬁ%ﬂﬂﬁ@'%ot her are

hydr ogen R{4)metisyiydrogkh @wlkwhevrngoh@rmb%ﬁ afrhy: acceptabl e salts
Especi al Iﬁgﬁreferéed corrpounds of formula | are those in which A4 is

ni trogen dependegily q&enemothﬂ il GASBI, hdebgni&nt O, GOOMe, anot her
are CH gr CR(5 er St f these roups are CH, and their

phar macgut i cal I?/OQI%@&?Q@%N%@%@EV’ hﬁéﬂﬂg W4.af OR/4 @Sq@@@l&tbh‘gs plkeker r ed
conpounds of t re.those in whi R(1) O OR(9)

SOPR(10), COR( “gréakh? £I5HQ P m%@dvef?‘m@mpo ﬂ{lfﬁ:ﬂ)o rmeﬂz(yl@jfongl(brare
CXH2x- R(14) ; xnnsthg)l,su&ongamrncﬁ R(14) is alkyl having 1, 2, 3 or 4 carbon

at ons, having 3, 4, 5 6, 7, 8 or 9 carbon atons, CF3, phenyl
or pyri diﬁ:(%ﬁ/ﬂ’é&@( )enyl and pyridyl are unsubstituted or substltut ed by

independently of one another are hydrogen or methyl;
10 and their pharmaceuticaily acceptabie salts

Especially preferred compounds of the formula | are those in which A4 is nitrogen
and A1, A2, A3, A5, A6, A7 and A8 independently of one another are CH or CR(5),

where at least 5 of these groups are CH; and their pharmaceutically-acceptable
15 salts.

Particularly especially preferred compounds of the formula | are those in which:
R(1) - is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10}, R(11) and R(12)
20 are CyHoy-R(14);
X i50,1,20r3; : _
R(14) is alkyl having 1, 2' 3 or 4 carbon atoms, cycloalkyi having 3,
4,5, 6,7, 8 or9 carbon atoms, CF3, pheny! or pyridyl,

where phenyl and pyridy! are unsubstituted or substituted by
25 _ 1 or 2 substituents selected from the group consisting of F,
Cl, Br, |, CF3, OCF3, OH, alky! having 1, 2 or 3 carbon atoms
or alkoxy having 1 or 2 carbon atoms:
R(13) is hydrogen;
R(2} is hydrogen;
30 R(3) is CyHay-R(16);
¥ is0,1o0r2;




25 1 or 2 substituents selected fromthe group consisting of F, O, Br, I,
CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon atonms or al kexynB®gpgg 1 or 2
carbon atons; R(13) is hydrogen; R(2) is hydrogen; 30 R(3) is CyH2y-R(16);
y i1s0,1or2; 2 June 2005 12 R(16) is alkyl having 1, 2, 3 carbon atoms,
cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3, phenyl, or pyridyl where
phenyl, and pyridyl are unsubstituted orl%substituted by l.or 2
substituents selected fromthe group consLsting gf F,25 d bCFS,tCEFS,R?Lny
having 1, 2 or rhon atons or al koxy avi ng or carbon atons;

i s hygr ogen; R(é§1%?nd%ﬁg‘r¥fjﬁﬁ‘t"f‘9 Tof2, dri@rbem akams, eyclaligll hagirg, 3,@\ 5 @@V,

T or 2 carbon 10’ at et RS CES e U ed8iient 1 v of one anotner are
part i cularly espectally proyere EHoRgE S i bare PRl PP SbsiBad )
which: R(1) is C( O OR( 9) drqr@qu)tuerﬂs&)elemw ROfrildhei grd:epemﬂxsrsﬁiggidﬁg, gngr
6 car b atoms or phenyi : ShGTS SHGRg: AIkE hilibbe ? Sru@rBen slases i alknyby 1
or 2 substituents sel ect efl{ian Lhs GHOUP.£ONSi Sting of
R{4) is hydrogen:;
R(5) independently of one anotheris F, ClI, CF3, CN, COOMe, CONHo, COMe,
NH2, OH, alkyl having 1, 2 or 3 carbon atoms or alkoxy havihg 1 or 2 carbon
1 0 atoms;
" R(30) and R(31)
independently of one another are hydrogen or methyl; and their pharmaceutically
acceptable salts.

15 Very particularly especially preferred compounds of the formula [ are those in which:
R(1) is C(O)OR(9) or COR(11); |
R(9) and R(11)
independently of one another are CyHoy-R(14);
X | is0,1,20r3; )

20 - ' R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl;

- where phenyl is unsubstituted or substituted by 1 or
2 substituents selected from the group consiéting_ of
F, Cl, Br, 1, CF3, OCF3, OH, alkyl having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;

25 R(2) s hydrogen; o

5(3) is CyH2y~R(16);
y is0, 1or2; ‘
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl ha\iing 3,4,50r6
carbon atoms, pheny! or pyridy!,
30 where phenyl and pyridyl are unsubstituted or substifutéd by
1, 2.or 3 carbon atoms selected from the group consisting of




F, d, Br, |, CF3, OCF3, OH, alkyl having 1, 2 or3 carbon atons or alkoxy
having 1 or 2 carbon atons; 25 R(2) is hydrogen; R(3) is GykiRe#3046); v
is0,1or2; R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloal kyl havi ng
3, 4, 5 or 6 carbon atons, phenyl or pyridyl, 30 where phenyl and pyridyl .
are unsubstltuted or substltuted by 1, 2 or 3 carbon atons selected from
the group consisting of 2 June 2005 13 B d, CF3, alkylghaV|ng 1, 2, 3
carbon atons and al koxy having 1 or 2 carbon atons; R(g) gs hygroge? R(5)
i ndependently of one another is_FE, d, alkyl having 1, carbon atons or
5 al koxy having 1 or 2 car orfjjlapgr&sa”q? b@\ymgﬂdZR@@@ybmetdqmwao@egcoxan? .
their pharmaceutically acc abl t 10 The conpounds according to e
inventPon were hitherto un $fﬁg§mﬁﬁ9néﬁxﬁﬁe 'Kvl.5 potassium channel’

and, as aR(4)! t righarigény acti vat| ng del ayed rectifier, inhibit a
de5| gnated potassiumcurrent in the human atrium The corrpounds are
t her ef or e’:\)@rt ilngerandendlyiaf sitlecanmtherds &, Ginalkgrivaviridh it 2, Bicaibon atomeainds,

g (Rrial O R CTBoaEtmR (T L erss ALrial fibrillation (AP

e.g. (atrial f|br flutters. Atrial _
and atri ék(%bahﬁﬂ(swre the nost frequent persistent cardiac arrhythm as.
Cccurrence |ncreases with increasing age and frequently leads to fatal 20
sequel ae, such 248 "YdiogeNal stroke. AF affects about 1 nillion Americans

annual |y %Wtﬂ&?ﬂ?a%d&'hﬁal JakdafiBdfgses of stroke each year in the
USA. The present |

10
The compounds according to the invention were hitherto unknown.
They act on the 'Kv1.5 potassium channel’ and, as an ultra-rapidly activating delayed
rectifier, inhibit a designated potassium current in the human atrium. The compounds -
are therefore particularly suitable as novel 'antiarrhythmic ac{ive compounds, in

15 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
arrhythmias. Occurrence increases with increasing age and frequently leads to fataf
| 20 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 |
customary antiarrhythmics of classes | and Il reduce the reoccurrence rate of AF, but
are only of restricted use because of their potential proarrhythmic side effects. There
is therefore a great medical need for the development of better medicaments for
25 treating atrial arrhythmias (S. Nattel, Am. Heart J. 130, 1995, 1094 - 1106 “Newer
developments in the management of atrial f|brallat|on”)
Lom
It has been shown that most supraventricular arrhythmias are subject to “reentry”
excitatory waves. Such reentries occur when the cardiac tissue has a slow
30 conductivity and, at the same time, very short reffactory periods. Increasing the
myocardial refractory period by prolonging the action potential is a recognized
mechanism of ending arrhythmias or preventing their formation (T.4. Colatsky et al,



customary antiarrhythmcs of classes | and Il reduce the reoccurrence rate
of AF, but are only of restricted use because of their pog&nﬁ%@oo5
proarrhythm c side effects. There is therefore a great nedical need for

t he devel opnent of better nedicanments for 25 tréating atrial arrhythnias
(S. Nattel, Am Heart J. 130, 1995, 1094 -11067 "Newer devel opnents in the
nanagenent of atrial fibrillation"). It1das been shown that _nost
supraventricular arrhythm as are subject to "reentry"” excitatory waves.
Such reentries occur when the cardiac.tissue has a slow 30 conductivity
and, at thugfave Rasnd9, 1899, B2br 1406 Potastsory chanheldsas tangatedsi ng t he

ecogn » SREFRIAIE SR  heleRaf e clon paierai Fgseanialy f or mat i on
(T.J. Coldetsiiingd bathe xiénbef RYdParizlidy RF BarrRRlSs wheh gloWou!]t?@@% ,cgzﬁ?r?mamm

"Pot assi um channel s as targets for antiarrhythmc drug acti

| engt h ofvatitwes Ketdhannpist Patiicllardshighs@pbiahty is Sedrdied Mad th¥hd *&%l%‘de”t of
repol arJ Zic&% K cu%_rents which f]l ow out of the cell from various K+
TeGUAef il 0y

channel £h gonsists pinddifflesertcompansnts,iKe IKerand: I rhe ' del ayed 5
rectifier' 1K which consists of 3 different conponents, IKr, |IKs and I Kur.
Most known class Il antiarrhythmcs (e.g. dofetilide, E4031 and d-sotal ol)

I N Y _OMosEKoWA oIkl Mnita Rl & YoRfliud A0 BRY AUl haRReG: ! 1T

whi ch can be denonstrated both i human ventri n the
atrium eislesieely bleckthe rapidiesatiwtiiogrpatastiumieremmneblihowhidh daave: an

[ t.hm [ sk | ) | t t : hyt hm
wht ch ar 2oHRARERRN K I B oflhe Ui ye i and e due: Howers. innasoden
Am J 100beeh showrd ThattA8Se cdPound9Rave @ﬁriﬁ@r%stéﬂ %b‘éﬁr_r@hhﬁ{i@ﬁ& al Ibly.

i gh, |

antiarrhythmc drug therap [ I's h sofe Cases.

"), In addition to
fatal riRBRmal hgarraips, af@yﬁan@édwf@a@@re fesigpatest as ftossadas deqeaintesUbgingor

5119 S ARl % e BB e

action is especl ally nee negative “us
‘t hese dilfiantianmhytissicalrag plosmpl?)y Irbaddition eotres highbirnsdhe ©aeks h’{)tél risk at a

sl ow act,ivatin onponent . (I Ks), their activity has hitherto been

unconf i rifEd ,a%eg i%nti%cr}ggge Hbﬂ{q ?(Hf‘/&,f&ﬁ“aﬁrhﬁ@@tfpaa@ fombedr hpckess widenite

bl ockes ScHRidiiWachycardia, in which the action is especially needed (“negative use-
dependence”). |

While some of these disadvantages can possibly be overcome by blockers of the
slow-activating component (iKg), their activity has hitherto been unconfirmed, since

20 no clinical investigations using IKg channel blockers are known.

| The “particularly rapidly” activating and very slowly inactivating component of the
- delayed rectifier IKur (= ultra-rapidly activating delayed rectifier), which corresponds

to the Kv1.5 channel, plays a particularly targe role in the repolarization period in the
25 human atrium. Inhibition of the IKy;r potassium outward current is thus, in comparison
Yth the inhibition of IK; or IKg, a particularly effective method for prolongirig the atrial

action potential and thus for the ending or prevention of atrial arrhythmias.
Mathematical models of the human action potential suggest that the positive effect of

a blockade of the IKy, eS‘peci‘aIIy under the pathological conditions of chronic atrial

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




The "particularly rapidly" activating and very slowy inactivating
conponent of the delayed rectifier IKur (= ultra-rapidly acjinéaigosg

del ayed rectifier), which corresponds to the Kvl.5 channel, plays a
particularly large role in the repolarization period in the 25 human
atrium Inhibition of the I Kur potassiumoutward current is thus, in
conparison with the inhibition of IKr &5 I1Ks, a particul arly effective
met hod for prolonging the atrial action potential and thus for the ending
or prevention of atrial arrhythm as. Mathematical nodels of the hunman
acti on podchalrial fikiilaliestinduerd elestriset rameodelistg: éndigluts fraam lal roattedeatifal t he

| Kur, espg 'gil,)l y under the pathol ogi cal conditions of chronic atrial 30
fibrillation, Should be particularly pronounced (M Courtemanche, R J.
Ramrez, S. Nattel, Cardiovascul ar Research 1999, 42, 477 - 489: "lonic
targets for drug therapy 2 June 2005 15 a_ and atrial fibrillation-induced
el ectricdl CPBFfagtaﬁOi '% anf AKg gwhishfalemoecurdn fleerhuman venttide) the. (K| p inatesidr ast
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plays an RiGoR? UAPOTRM O INtAE hwpamhaium. ikt nebin st veririelneForthis fesisen, For
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t he bl ockade of I Kr or |IKs, the roarr
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ventri cular ogytes"). Antiarrhythmcs which act via sel ective bl ocka
of the |k®r°°%§rve§tjd%‘%ﬁt§'- &hieiol 9 h 9863t hd: sdifferenses betwain abl e,

however, onfdriGuiRIHEb hiitan HHFRIAPsubic | L& &opounds (e. g.
tedi sam |, bupivacai ne or sgrti ndo e?tf ﬁ%@&%hgﬁ:&#ﬁ%@&ﬁ%ﬂg Kvl.5
channel has i ndeed been described, but the Kvl.5 blockade here is in each

gﬁzg . gﬂlc)g\gﬁaéhﬁ%m%g ficn SoRLEleRfivd BIO%}gggé o?menllguitéu?%%t o kv .h5echannef
15 have hitherto not been available, however, on the market. For numerous
pharmaceutical active compounds (e.g. tedisamil, bupivacaine or sertindole), a
blocking action on the Kv1.5 channel has indeed been described, but the Kv1.5

blockade here is in each case only a side effect in addition to other main actions of
the substances. "
20 . : . )
WO 98 04 521 and WO 9937607 claim aminoindans and aminotetrahydro-
naphthalenes as potassium channe! blockers which block the Kv1.5 channel.
Likewise, structurally refated aminochromans are claimed as Kv1.5 blockers in
WO 0012077. The app!ication WO 9992891 claims thiazolidinones which likewise
25 block the potassium channel. The applications WO 98 18 475 and WO 98 18 476
claim the use of various pyridazinones and phosphine oxides as antiarrhythmics

'which should act via blockade of the Ikyr- The same compounds were originally also

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

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




WO 98 04 521 and WO 9937607 cl ai m am noi ndans and am not et r ahydr o-
napht hal enes as pot assi um channel bl ockers which bl ock the Kyke>gpBannel .
Li kewi se, structurally related am nochromans are clained as Kvl.5 bl ockers
in WO 0012077. The application WO 9992891 cl ai ns thi azol i di nones which
| i kewi se 25 bl ock the potassium channel. The applications WO 98 18 475 and
WO 98 18 476 claimthe use of various pyidazi nones and phasphi ne oxi des
as antiarrhythm cs which should act via bl ockade of the Ikur. The sane
conpounds were originally also described, however, as inmunosuppressants
(WO 96 23t Baspowrepdsinglyrats: fotaddhabibe orthd, loethe-substituted aiteqgeln- cat i ons
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16 It has now surprisi njély been found t hat thg oﬁtﬁg, orrrtn gffiaﬁm Ituted

" ni t r ogen-Pasisitlaiinadganingeeys safetippiaiites 0 eactiduian theecempoengoaensuitibie ker s

f th . h f be._. , | :
ot | oy (TR bealitencor AR AEY A ARIES 5 B el e R Eofpr st fugers.
- particul dhe ¢dmpeerotdifibe ahtlsyed fdt thRe fté’f’fmiﬁaﬁ&?fﬁ éﬁ@l‘iﬂi’@aﬁfﬁa@f‘ibrillaﬁpp Tt ors

supraventricular arrhythmas, e.g. atrial fibrillation r atria
The conpd4HEES f@ﬁH‘%EEC@rYﬁDb‘}fethefS@i‘UQ Hyther(aarhe versiar). Morsovargthet ri al
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f or mat i ofmainteramde of thelsiiusorhytivanpephiyis)t enance of the sinus rhythm

proph\ﬁlr(?axi s). 10 The conpounds according to the invention were hitherto
unknowrt. Al kyl radicals and al kyl ene radi cals can be straight-chain or

br anchedThé&Riom ; L,%E? Eadical f..the formul ae
CxH2x, CyHzy, I—Lg%,s %ﬁ?}ﬁgﬁ%%@@&ﬁﬁ% l?ﬁ/tﬁg#tg ingg snand al kyl ene -

radical s can al so be straight-chain or branched if they are substituted or
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i sopentyl, neopentyl, n-
15 CwHow- 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 alkoxy radical or in a
fiuorinated 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, undecyl, dodecyl, tridecyl,

20 tetradecyl, pentadecyl, hexadecyl, heptadecyl, octade'cyl, nonadecyl, eicosyl. The
divalent radicals derived from these radicals, e.g. methylene, 1 ,1-ethy!ene,
1,2-ethylene, 1,1-propylene, 1,2-propylene, 2,2-propylene, 1,3-propylene, 1,1-
butylene, 1,4-butylene, 1,5-pentylene, 2,2-dimethyl-1,3-propylene, 1,6-hexylene, efc.

“are examples of alkylene radicals.

25 _

Cycioalkyl radicals can likewise be branched. Examples of cycloalkyl radicals having
3 to 11 carbon atoms are cyclopropyl, cyclobutyl, 1-methylcyclopropyl,
Z-methyicyciopropyl,_ cyclopentyl, 2-methylcyclobutyl, 3-methyl¢yclo,butyl, cyclopentyl,
cyclohexyl, 2-methylcyclohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, menthyl,

30 cycloheptyl, cyclooctyl etc.

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




hexyl, 3,3-dinethyl butyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
tridecyl, 20 tetradecyl, pentadecyl, hexadecyl, heptadecyigtﬂﬁéégﬁgyl
nonadecyl, eicosyl. The dival ent radical s derived fromthése TA I'cal s,
e.g. nmethylene, 1,1-ethylene, 1,2-ethylene, 1,1-propylene, 1,2- propylene
2,2-propyl ene, 1,3-propylene, 1,1- butylene, 1,4 butyl ene, 1, 5 pentyl ene,
2, 2-di met hyl -1, 3-propyl ene, 1, 6-hexyl end7 etc. are exanplLes of al kylene -
radicals. 25 Cycloal kyl radicals can |ikew se be branched. Exanpl es of
cycl oal kyl radicals having 3-to 11 carbon atons are cycl opropyl,

cycl obut yartictlaret-ndt ey 3+ @m@ipﬂy -, 2-24net Hymidazobhriop$t, 4- @y(ﬂ-ppeab!yl
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4, 5, 6, 8 or, 9 carbon atons are in 2 June 20 17 particul ar , 2.
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3, 4- oxaglaz t hi azol yl,

[

| 5-
sot hi a OPSI? 'n%"iﬁ 3 4? t% é’o*ﬁ ggazurgda%?rlyl B, 4 53, G- Qﬂ*? maéﬁb’l 23, 3-0H-

I , o -
65p§rl| mldlgny%lt-}'US@d%fa&m‘ﬂyr1 8'3 43&/?' & 5?"61‘?82'9103[‘!{‘%‘3”? 9_{}_’ 5“ § 7- § 86 o?r

7- i ndol y#uinazolirpd,, 3-44 &, S-E'enzﬁmrdraalmwwz- 3-, 5-,3-, 74or 85;umd§¢ahﬁyl 1-, 4- .
- or

| -
573 : gg qéfﬁ%:ﬁgﬂ ? . é; pgthal%zmyl Rlso7|nc!389§ a"%ﬂ?%%ﬁﬁ%’ﬂl‘j'”%b‘ oades gfthege 7- or

8- ci nnol ¢awibourds, |%,,f059xarﬁ le, 1028 -bMAXSrighy! . 1-, 4-, 10 5-, 6-, 7-
or 8-pht hal g2| nyl. Al so |ncPuded )gyre t he cof@}es ond| ng N—OXI des of these

conpounds, i.e., for exanple, 1-oxy-2-, -3- or -4-pyri dyI Particularly

yr asol yi Ay BAfeftadl N onRi oo MG £fe by imifomeadiiony ! |
ei t her Zpyrazelybrpyﬂdydypyr@zlnyi Byriatidinyi én@pyhﬁz:riyl or 3-thi enyI Furyl is

elther|5 - or

Pyridyl is either 2-, 3- or 4- pyrldyl Thienyl is either 2- or 3-threnyl Furyl is elther 2-or
3-furyl.

1,
5-
1,
1,
5-

Monoeubstituted pheny! radicals can be substituted in the 2-, the 3- or the 4-position,

20 di_substituted in the 2,3-,‘2 4-, 2,5-, 2,6-, 3,4- or 3,5-position, or trisubstituted in the
2,34-,2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-position. Correspondingly, the same
analogously also applies to the N-containing heteroaromatics, the thiophene or the
furyl radical.

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

llfaR(?:) and R(4) together are a chain of 4 or 5 methylene groups ére, of which one

methylene group can be replaced by -O-, -S-, -NH- etc., then these radicals together
30 with the nitrogen atom form a'5- or 6-membered nitrogen heterocycle, such as

pyrrolidine, piperidine, morpholine, thiomorpholine etc. |




3-furyl . Monosubst i t ut ed phenyl radicals can be substituted in the 2-, the
~3- or the 4-position, 20 disubstituted in the 2,3-, 2,4-, 223, 8220856-, 3, 4-

or 3,5-position, or trisubstituted inthe 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-,
2,4,6- or 3,4,5-position. Correspondingly, the sane anal ogously also
applies to the N-containing heteroaromatics, the thiophene or the furyl
radical. 25 In the case of di- or trisud$titution of a radical, the
substituents can be identical or different. If R(3) and R(4) together are
a chain of 4 or 5 nethylene groups are, of which one methylene group can
be repl adethegspropoundsdf thenprmelad contaia wnerrysoreatidia ar hasiegtoems 3®na t h

oyt ol | ainaro iy AbBrBereding iERRBh R nsh SRS oS Foe35bie 2005 15 11
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or one or. nmore basic heterocycles, the invention also includes the
cor r esportiifiggble |§ﬁf’l§-i ﬁﬂl&ﬁ;ﬂwqmp@mnd&b&ﬁ toelfognalal i whichicarmytacidic graups, ery.

. . o iebloarms oy,
Phe. 1 orimis & HRRARCRT oG, i o4 bond 0L S FbleS ns AN 5B GBI o oupe.

can be ugpeeferdhiy sediampbepotssiink shlts, e alkgliricsearth hestar sdilsy e Faltim or
potassiumsalts, or as alkaline earth netal salts, e.g. calciumor

magnesi uffad18slim spits,OrasBMMeRIYRY Salts, 8.9y aspaltsvithsamimonia wrerganior

| i Y s o i ich carry one
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het er ocy&Bi prm¢najébléagr®mfommﬂﬂmﬁ motdbasictmterocyHiis n’mgﬁd kysz Qils@gjecﬁl) : Z
t ol i d Lt salts wth inqgrgani.c or rgani c_aci ds, for exa

ne. hy it GnPS T RBbl 2R his loilkatl doRRakig atleradifion sats wihanersanissor

| act at esorgmii@g&iagi foi-@szgﬁ@j]@gs hlyal-@;-ﬂ’@-id&L Bﬁ_@@ﬁ‘ﬁﬁés sfitftes ! f the conpounds

of the fornmula | simultaneously contain acidic and baS|p groups in the
nol ecul eMmathangryifonates; acelates dagtatas; malertesr iubearates endlatesnpluconateso

compoundgof! [ SRRy T the RELT iy Bl ARMB G d 200 basi Gieums! ¢
by conbi metheonoletule, anadditidn ¢ tHBsa!t forms described, the invention also includes
15 internal saits, ‘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 altérnative!y from other salts by anion exchange.

If appropriately substituted, the compounds of the formula | can be present in
20 stereoisomeric forms. If the compounds of the formula | contain one or more centers
of asymmetry, these can independently of one another have the S configuration or
the R configuration. The invention includes all possible stereo’fsomers, e.g.
- enantiomers or diastereomers, and mixtures of two or more stereoisomeric forms,
e.g. enantiomers and/or diastereomers, in any desired ratios. The invention thus
25 includes enantiomers, e.g. in enantiomeric pure form, both as ievo- and
dextrorotatary antipodes, and in the form of mixtures of the two enantiomers in
Edjfferent ratios or in the form of racemates. Individual stereoisomers can be prepared,
if desired, by separation of a mixture according to customary methods or, for
example, by stereoselective synthesis. If mobile hydrogen atoms are present, the

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




chem cal processes, which are |ikew se enconpassed by the present

in a solvent or dispersant or alternatively fromother salts by anion
exchange. |f appropriately substituted, the conpounds of theyfermaka | can
be present in 20 stereoisoneric forns. |If the conpounds of the fornula I
contain one or nore centers of asymetry, these can independent|ly of one
anot her have the S configuration or the R configuration. The invention
includes all possible stereoisomers, e.d9 enantioners or .diastereoners,
and m xtures of two or nore stereoisoneric fornms, e.g. enantioners and/or
di astereopers, in any desired ratios. The invention thus 25 includes

enant i onel3€ CRMgounds ghhe fosmela tegsube preparedim diffarent ehemical gprocesses,

dext r or ot gk i it .m xtures, of the two

enanti o m\?ﬁ@ft%\réﬂ F?Q@%ﬁqc%égg do%h%%g%gﬁtdpﬁ?%qow m%y@é‘?aﬁ [oKfEs iedRial
st er eoi soomtfised mntheaepctgrasequendel disijriatsd bBiows 8 THehs Plo 2 AT X4 UEe
according tp customar {}Et 3%95 or, for exanple, by stereoselective

synt hesi N9 efgIq %f' g JRGW atRIBdlare in each casedefinad as inderstédn
al so i nglagire @l Gt f the conpounds of the fornula 2 June
2005 1% " Tﬁgoé%ﬁé{p%(gn sérg’fgﬁée‘awgr mula | can be prepared by different

Somre téghé&lﬁérou]; es rﬁ-fooutl ined in the reaction seguences

dosi gnat el Bet BT

exaraplgsis ehfainedeas indbehame R(method
R(4), K 33)0&3@19%4 3¥melh6d B, each case defined as indicated 5 above, if
not stated ot herw se bel ow. Thus a conpound of the fornmula I, for exanple,

is obtained as in Schene 1 (nethod A) or Schene 2 (nethod B). HOB , OH OR(
0) 31?7 A2~A3, A4 R(4h Pd(Ph3)4, DME, R-0 N SAS + Al / N Na2CO8 H A8_, , 46

10\ R(3) Adgf DET 1 AJARep3 i) O(4)  A3eprhd), Aui(4)
R(9) : I : Na,CO,
0 2 Al = N\ 2773 .
R(3)
[C1,Br,]]

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

10 Scheme 1

Bisaryls of the formula IV in which at least one of the ring agoms A; to Ag is nitrogen
can be prepared by pal!adium-catalyzed- Suzuki coupling (which can be carried out,
15 for example, in the presence of Pd[(PPh;)], as a catalyst, sodium carbonate asa



R(9 OR 70)(3/ 1)/ ONR(3) e.g.TFA R( O A(31/ N-R(3) ON A5 H2N / A50 A8~

A6 ~ AB~ A6 47 IV ~A7T V. A2 ~A3. A4 (4) Al N R( 0) (31) \ Riudb20bs R(1)-X
2. R(2)-Y R(1)0 A5 11 R(2) A8.zz~A7A6 | 10 Schene 1 Bi saryls of the
formula IV in which at |east one of the ring agoms A to A3 is nitrogen
can be prepared by palladi umcatal yzed Suzuki coupling (which can be
carried out, 15 for exanple, in the prédence of Pd[(PPh3)J-4 as a catal yst,
sodi um carbonate as a 2 June 2005 20 base and 1, 2-di net hoxyethane as a
solvent) of an aromatic halide of the fornula Il wth an aromatic boronic
acid of tbrse andnliZdimethpiyathehe ias aasoheast) bf anlaramaltit dalidel ot tie, forraurhilas

i ) . he f can be obfai ned, which
then be. Wi BreRimAle SRERE At e oreuBIl ResliS B it legiveiemalcahgent o
R(1)-X 5 sunt &4 ter-Bhtylor BERzy1 mhp St s0bf tthoﬁﬂJngpm b8lobtdlRed AhHth®ad

with conpounds of the formila R(1)-X correspond to the known conversion of
an am ne NAPHeLconverteghinia ermpeaundsoefdhiedermularl hyrmeactionuwith reagerits &(1 pX

such as P REPE £ rdactdfiBr il Sufbisfioe S RE TolBUELY Senatpmadrisaton of
the conpdhedsmudlatiyd }DOcorésbdndite th kaBwhR(donviesidh &) SRaRine into a

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

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

succin}mide etc. '

10 | |
For the preparation of the compounds of the formula | in which R(1) is C(O)OR(9),
i.e. carbamates, compounds of the formula R(1)-X, for example, are used in which X

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

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

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

20 carboxamides, compounds of the formula R(1)-X, for example, are used in which X is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chlbrides; c_arboxylfc acid
imidazolides or mixed anhydrides. However, it is also possible to use the free acids

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

25 ‘

For the preparation of compounds of the formula I in which R(1) is CON'R(12)R(1'3) or
{C(S)NR(12)R(13), i.e. ureas or thioureas, instead of the compounds of the formula
7R(1 )-X compounds of the formula R(12)N(=C=0) or R(12)N(=C=S) can also be used,
i.e. isocyanates or isothiocyanates. ' |




| .e. carbamates, conmpounds of the fornmula R(1)-X, for exanple, are used in
which X is chlorine or O-succinimde, i.e. chloroformates 0fyne 2005
succi ni m docar bonates. 15 For the preparation of conmpounds of the fornula I
in which R(1) is SO2R(10), i.e. sulfonam des, as a rule conmpounds of the
formula R(1)-X are used in which Xis chlorine, i.e. sulfonyl chlorides.
For the preparation of conpounds of the 2prmula | in which-R(1) is COR(11),
i.e. 20 carboxam des, conpounds of the fornula R(1)-X for exanple, are
used in which X is chlori ne, imdazole or acetoxy, i.e. carboxylic acid
chl or i desethwhr hoxy! i HOacj @OHi mi dazol iges or m xed anhydrides. However, it
is al so pOSSI blje R(3D) B he free agi“dsaof the fornul £IKPH).ONE.n t he

presence B ab ensi ng agéhts duch as carboda$@des or TFFH 25
For the pre rati unds Of [ i n-whteh—RCD—-5—>
CONR(12)R(13) or " Il\IR(l R(13), i. as or thioureas, instead of the-
conpounds of the forrrul\aq (1)-X corrnouss‘rd]s of the fornula R(12) N(=C=O) or
R(12) N(=C=S) can al so be used, i.e. isocyanatRs=0e,ispiheRcyanates. 2 June
2005 21 ethyl HO }JH R 30)R( 1~ 1~-AB A4 Pd(PPh3)4, DME, + Al | / Na2C3B R
D'-A5 HA8 '"A7 A6 ICl, Br, IJ]OR = M, ethyl etc. Il VIl A~ ~A3 1 ,,A3
A A ~I R 0) (31) LioH Al H

LiOH

e.g. EDC, Et,N, e.g. TFA 1. R(1)-X,
- v — V i

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

Scheme 2

Bisaryls of the formula VIl in which at least one of the ring atoms A is nitrogen can
be prepared by palladium-catalyzed Suzuki coupling of an aromatic bromide or iodide
5 of the formula VIl with an aromatic boronic acid of the formula II. Hydrolysis of the
ester using LiOH affords the free acids of the forrhula IX which can be converted into
 the bisaryls of the formula IV by coupling with amines NHR(3)R(4). As described in
Scheme 1, cleavage of the labile group R(9) yields compounds of the formula V,
‘Which can be further converted into compounds of the formula 1.

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




R($) p OR(30) (31) [ H/ Il R(0%/ A5 0 AEI,A6 H A7 VIII |IX A$\A7_A6

e.g. EDC, Et3N, e.g. TFA 1. R(1)-X, HNR(3)R(4) IV V 2. R(2) \ie JogsSchene 2
Bisaryls of the formula VIIl in which at |east one of the ring atons Ais
nitrogen can be prepared by palladi umcatal yzed Suzuki coupling of an
aromatic bromde or iodide 5 of the fornmula VII with an aromatic boronic
acid of the formula Il1. Hydrolysis of tH®2 ester using Li OHd.affords the free
acids of the formula I X which can be converted into the bisaryls of the
formula IV ?I)F/Ncoup‘l i ntg wi th amines NHR(3)R(4). As described in Schenme 1,

Y

cl eavage ShYENe(3-dinetbylgminpppglcarbetitmideohydroohioride (ED@)TI?@EEEI’@rM,te whi ch
e

ahoverent T uhaqiiBRER HRoBofz GRABARITRIED of dime b Bmipa ionalOMAR nes of
he f or mHawebEx B4 aoid demnandsicantdigo KiRawe SHMEIAPEy Rhodn SRERBIY! | ©

acid to a car,aoxggj de. Nunerous nethods for carrying ou ese r ons
have beerf-OdREE Chinsdes by eaction of theuearbosylisadids obthedarmuled oot using

partic V. ly.b ctivation. of the carboxylic acid, e.qg.

usi ng tiél g’;i/d(): gﬂ%xy %Z’rgggéld?’i%g'd’%o ragqjd Kpg%ga{l%esz@ogaaoggn with

et hyl - N cagssh e kLo rochl aride (EDC),. .if

appropri at gj&‘vld@ nggﬂef %Fﬁéﬂ%ﬁ?é%@ g%g%%ﬂ)&%%f:ge&(]w&he 8 med of the

di met hyi &@imdpiNR(HR(4 Difreppropriateavitt addites of we AasdlidngBasyati ves can al so

first be synthgsj by kn met hods, e.g. acid chlorides by reaction of

the carbeyylic g% 61%@%’ rnmula | X or using 5 ino¢g§ SH { d_@Hl i des,
m a

e.g. SOCI 2xor i olides by reaction with ¢ dazol e
whi ch are tHén sdbsequpnt ASreacted with the amﬁ’é%gﬂ\t”h | a
HNR(3)R(4), if appropirl atessth gdditi of an auxiQiar 0
1~H,( Bz,'(l])HO ) CH g \AYA%A 1) el andlor Gert Buli AB. A6 )
o ~
A7
Vi 2. B(OMe);, 3. HCI T
Scheme 3

| 10 The aromatic boronic acids of the formula Il needed in methods A and 8 can be
synthesized from the aromatics or aromatic halides of the formula V! by ortholithiation
or halogen-metal exchange followed by reaction with trimethyl borétes (or other boric
acid triesters) and subsequent acidic hydrolysis.

Az/ A3~‘A4 A3

. ; A27 A4 - A3, R(3
| COOR' =—— COOH — A1%/N\ |
: [B.I', i, Cl] R'OH [Br | CI] ) O R(4)
z.B. H,80, " {Br, |, Cl]
Vi , X
i
Schema 4 '

15
ji':ﬁe halides of the formula VI employed in method B can be synthesized by
procedures known from the literature or are readily obtainable from the acids of the
formuia X known from the literature by customary esterification methods. The
aromatic ortho-haloamides of the formuia IIl employed in method Aare obtainable
20 according to scheme 4 from the esters of the formula Vil after hydrolysis to the acids




‘ 0) 31 ~OH A5 R(te) q A8 A7A6 1. MeLi and/or tert- BuLi HI \ 15
2(8??6\726R($/I)2. B( Owe) 3, 3.( HCO 11 Schene 3 10 The aromatic b d‘R?' “20‘65‘;0' ds of
the formula Il needed in nmethods A and B can be synthesize romt he
aromatics or aromatic halides of the fornmula VI by ortholithiation or
hal ogen- et al exchange foll owed by reaction with trinmethyl borates (or

drol ysi.s. ~, A3. A3.
other boric acid triesters) and subsequent acidic hy

R(3) A1l / 4 LIOH A2 ~A4 NHR(3)R(4)2A2~A3M P COOR Al COOH Al /N\SLBr,
I, d] ROH[Br, I, d] | OR(4) Z B. H2SO4 [Br, I, d] VI XI1II chena

enpl oyed in nethod B can be synthesized

§y15p%—2c\5g8‘r‘%® } &ﬁ%?%ﬁﬁ*ﬁ@ﬂ@ diherlinkegeaf éhe aadié pooltaainrabl e. from
boter oAt o Wy THb o ] [Tl P Eat o s hbororiuina 11

terification nethods. The
g?rpl o‘%ett? Va method A are obtainable 20 accor di ng to schene 4 fromthe
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sters of the formula VIl, after hydrolysis to the aci .
gy coupling with am nes NHR(3)R(4). The linkage of the am de bond can be

car$ iladillqubcsdurebeit wiysb S eppF e 4 RAApbAri P GTEHLEh | SIPoYRds of
the ffﬁélgghle in certain reaction steps. Such protective group techniques are familiar to
the person skilled in the art. The choice of a protective group for possible functional
groups and the processes for its introduction and removal are described in the
literature and can be adapted to the individual case, if appropriate, without difficulties.
10 |
The compounds of the formula | according to the invention and their physiologically
tolerable salts can be used in animals, preferably in mammals, and in particular in
humans, as pharmaceuticals per se, in mixtures with one another or in the form of
pharmaceutical preparations. The present invention also relates to the compounds of
15 the formula I and their physiologically tolerable salts for use as pharmaceuticals their

use in the therapy and prophy!axus of the syndromes mentioned and their use for the

production of medicaments therefor and of medicaments having K+ channel-blocking
action. The present invention furthermore relates ta pharmaceut:cal preparations
which, as active constituent, contain an effi icacious dose of at least one compound of

20 the formula | and/or of a physiologically tolerable salt thereof in addition to .
customary, pharmaceut:cally innocuous veh:cles and excipients. The pharmaceutical
preparations normally contain 0.1 to 90 per cent by weight of the compounds of the
formula | and/or their physiologically tolerable salts. The pharmaceutical preparat!ons
can be prepared in a manner known per se. To this end the compounds of the

25 formula | and/or their physiologically tolerable salts are brought, together with one or
more solid or liquid pharmaceutical vehicles and/or excipients and, if deswed in
- combination with other pharmacedutically active compounds, into a suitable
administration or dose form, which can then be.qsed asa pharmaceuticaf in human
medicine or veterinary medicine.




I XtoIV. 51n all procedures, it nmay be appropriate to tenporarily protect
functional groups in the nolecule in certain reaction stegfl"§g®55 _
protective group techniques are famliar to the person ski 1e in the art.
The choice of a protective group for possible functional groups and the
processes for its introduction and renoval are described in the literature
and can be adapted to the individual case, if appropriate,..wthout
difficulties. 10 The conpounds of the formula | according to the invention
and their physiologically tolerable ¢3fts can be used in ani mals,
preferably in manmals, and in particular in humans, as pharnmaceutical s per
se, i n mptanRseddskh O f kit : ceut i cal
prepar ati ons.#_'ﬁlihe preegdg_ﬁsfé?ﬁ{\/’gﬁtﬁnbaheg?g %étlf’ég{geréﬁ%r@agﬁgrcgpo?{ﬁ%ﬂﬁ@@’of 15 the
formul a | CORRISIENelinagions pagLBlaf |2y least encatompouad bithe dormudzel @ssdefined

phar maceuitiovalafd/of bed pharkhaBedtial ’ | & fgt Ne syndromes
i uéearf or thgwﬁ%g{%@%&\éﬁ 0 eéﬁ@%%@éﬁ%ﬁ@pﬁgr ef or and of

nentioneﬂpaqﬁ their ] |
medi camerPEEREWHPhamasaitiaally-ascerirblayehigies e additiespanels § nppropratat i on
f urt her ndeitioBAIBt &% dr i i ich, as active
consti tuent, coﬁiain gﬁﬁﬂ?ﬁﬁﬁgﬁﬁﬁﬁﬁaﬁggé oé %%&ﬁ@%gFMgne conmpound of 20 the
fYt mul a 1 'and/ or of a physiologically tolerable salt thereof in addition
to. L OB rmaceutically innocuous vehicles and excipients. The
phar? rrh%g@tﬁ"? ?@g dls D Z%‘a?%{ﬁ?@h%ofﬂagma 9f bedeanwad accpodiag tpére cent by wei ght
of irhventdonpodnsisheir oh | gro ir_physiologically tolerable
salts. The phar macegt ngfagﬁﬁ e é?ﬁr?@%ggaﬂ%g%ﬂgﬁee %‘F’Bﬁﬁ?t@ae fraYmanner ‘known
- per se. To this end, the conmpounds of the 25 fornula | and/or their
physiologically tolerable salts are brought, together with- one or nore
solid or Iiquid pharnmaceutical vehicles and/or excipients and, if desired,
in conbination with other pharnaceutically active conpounds, into a
suitable admnistration or dose form which can then beused as a
pharmaceutical in human nedicine or veterinary nedicine. 2 June 2005 23a
In an aspect of the present invention, there is provided a pharnmaceuti cal
preparation, conprising an efficacious anmount of at |east one conpound of
the formula | as defined : :




ve and/or of a pharnmaceutically acceptable salt thereof as active
2gﬁpgund togetheP w th pharnaceutically acceptable vehlchgﬁf%q% pgddi tives
and, if appropriate, additionally one or nore other pharnmacol ogi cal active
conpounds. au - Pharnmaceuticals which contain conpounds of the fornula I
according to the invention and/or their physiologically tolerable salts
can be administered orally, i 2 June 2005 24 parenterally, e.g.
i ntravenously, rectally, by |nhalathéﬂ'08 toglc?lly,ethg grezﬁ;rggrticular

n the individual cas

oy L o et g e ¢ 1 be treated. 5 The person skilled in

The are s e b, Mo/ efinlSl krasslly. o ohatonardrpicefmahe ustanced
exci pladmlmsumtt@rhbarng @éﬁé{ﬁélf}@thﬁet|MV%%| 55:& Rh rnaceaé@é:&%gsllf or mJI ation.

I n addi | an Lo sol vents, gel forners, sSupposi to Iicaloy ci pi ent s
and oPlr&yr ttf"Qéon‘é@ﬁﬁdﬂm eateders, it is possi bI e to use, for exanple,
antioxi dants, dispersants, enulsifiers, antifoanms, flavor corrigents, |
preservatives, solubilizers, agents for 10 achieving a depot effect, buffer

' ep inventiaqn, there
;5 §b§£ 5hle gﬁ;mtrnhslol e:;m(;theaarg Ic? rr% 28 E\éo}e%? ﬁﬁfsg& g)frf r?ﬁﬁ)ﬁe'pé)gge k??‘ﬁ'&q 9gH8Ue and/ or
of %)K éfl)lﬁa{lse\ﬁﬁcg Af pulfablegos e desired phameadedtioni fdrhailaticdus bdafionl a

f the therapy and
or opiiyl a1 & o1 K eehet e Ly Saear BBk ot And dfit Ribaspect of the
pr esefAMPeNKhEBiers, titie Mo ssibip touideidr xaRplaTRGRidkiElts. d?édr?é]?éﬁ{]' o,

la |
conpr cacipus anount of at |east one conpoun Ne for nmu
asng %rﬁ%fége?%oa\%&%%% fav&r CRIM I FeRIESENEdIMNEY, %C:igzlielfﬁrteslr a\?metaiﬁtfot her eof and
gLﬁ%ﬂi‘?@gg |y ;gtfggt{’(ggﬁg%%ﬂéﬁ e%BEQQBP%ﬁITIVES The conpounds of thg
f or mul ot her har maceutical active conpounds
to ach?eé\?gﬁgﬁag%f% g%ﬁﬁ% %&gnqiﬂ ﬁ%‘é’[}t‘?r@ Rt B‘Hd thehyse ofip eamapound@ht ment  of
car di ohaderoiuie | asolefined alsvecahdamion @husnazﬂﬂﬁhdﬂﬁbt&b‘iabfé 58t thereof for

the production of a medicament having K" channel-blocking action for the therapy and

prophylaxis of K* channel-mediated diseases.

In still another aspect of the present invention, there is provided a pharmabeutical
preparation, comprising an efficacious amount of at least one compound of the formula !
as defined above and/or of a pharmaceutically acceptable salt thereof and of a IKr
channel blocker as active compounds, together with pharmaceutically acceptable
vehicles and additives.

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

15 cardlovascular—actwe substances are possible. Suitable combination partners of this
type which are advantageous for cardiovascular conditions are, for example, other

antiarrhythmics, i.e. class |, class Il or class Il antiarrhythmics, such as IKg or 1K

channel biockers, e.g. dofetilide, or furthermore blood pressure-lowering substances
such as ACE inhibitors (for example enalapril, captopri, ramlpnl) angiotensin

20 antagonists, K* channel activators, and also aipha and beta-receptor blockers, but
also sympathomimetic compounds and compounds having adrenergic activity, and.
also Na‘*/H" exchange inhibitors, calcium channel .ant-agonists phosphodiesterase
inhibitors and other substances havang positive inotropic action, such as digitalis -
glycosides, or dIUl"etICS




}

15 cardi ovascul ar-active substances are possible. Suitable conbination

partners of this type which are advantageous for cardlovaa{3u5y200
conditions are, for exanple, other antiarrhythmcs, i ass |, class |1

or class Ill antiarrhythmcs, such as IKs or IKr. channel blockers, e.g.
dofetilide, or furthernore bl ood pressure-lowering substances such as ACE
inhibitors (for exanple enalapril, captopril, rampril), angio.tensin 20

antagoni sts, K+ channel activators, and al so al pha- and beta-receptor
bleckers, but al so synpathom netic conpounds and conpounds havi ng
adrenergic activity, and. also Na'/H4aexchange inhibitors, calcium channel
antaSOﬂaSbﬁnﬁﬂhﬂ%PB@Hhﬁ§&§f&ﬁ e ol her tances _having
positive inotropic action, lsu? é&ngg%ﬁ{ﬁ%}uggg&r§gg§?§ t?‘ e agdifvesi cs. 2
JuneSyitaite thaetorasweh as vibioled, statsiizdrs ad Mert afieHts Ofind bhﬁjg?ﬁ%g\fﬁegﬁgmounds

ddi t bI t her ef h I
2t et ety el ke SillavTs puymictraonissms, subh ehdabiss, oary

met hostted tdislets) & agdl A as, L abl et coat ed
88| ets © harg gelaat Pﬁﬁgtﬁ?su esé§ gﬁg%g%'&fﬂwﬁ%‘? kbr %‘qrﬂf rﬁtl on I nert

F’P@r‘é’h\ﬁﬁl(@ﬁ' banspd aﬁeef@raxampleargwuanaﬁ:e,, mggﬁbgaama@newem a

mgnesh eC hos hate | act ose, gl ucose or starch, in
particu ggr‘t g{)%(s%{g g}rrﬁl?h%%ﬁgfeh?%d@ SISERAr BT Ik RArtiselas morstarabut  ei t her

as dnyhisrcase, premsirativ@edh &% cAridd AL 899&- a@ﬁgP&S% R0 L}gghx \ughi cl es or
solvents are, for exanple, vegetable or ani ol 8¢~ sunfl over oil
or -cod liver oil. Possible solvents for aqueous or alcohollc sol utions are,
for exanple, water, ethanol or sugar solutions or m xtures thereof. Further
excipients, also for other adm nistration forns, are, for exanple,

pol yet hyl ene gl ycols and 5 polypropyl ene glycols. For subcutaneous or

i ntravenous adm nistration, the active conpounds, if desired wth the
substances customary therefor, such as solubilizers, emulsifiers or further
exci pients, are brought into solution, suspension or enul sion. The
conpounds of the 10 formula | and their physiologically tolerable salts can

. also be lyophilized and the



| yophi |i zat es obtai ned used, for exanple, for the production of i nj ection
or infusion preparations. Possible solvents are, for exampl gnewabsr,
physi ol ogi cal saline solution or al cohol's, e.g. ethanol, propanol,
glycerol, in addition also sugar solutions such as glucose or mannitol
solutions, or alternatively mxtures of the various solvents 15 nentioned.
Sui t abl e pharmaceutical formul ations for2%dmi nistration i n-t-he form of
aerosols or sprays are, for exanple, solutions, suspensions or emulsions
of the active,, K conpounds of the forrmula | or their phy3|olgg|cqlly o

t ol er abl ePegiPle ily vehigep wasatventa areafonexamples wgeatallolor animaloilsh sash akn

i : , ' f h I ts. If | I red,
Phe. 1 or mir el ood Fekion, Phadbiealtatts e adiisali Bialsahalic solutns are.

exci pi ent for exampis, watef asthandior st 8bKItIBRS 0P ReixtB DIk Funﬁé%xr%giiéﬁt a
propel | ant u reparation customarily contains the active conpgound’in

i h
a concen?'ﬁﬁ??gﬂthgf ggﬁm'ﬁwﬁlﬁ{t orypsoare, ffor @ample, palyethylerer glptolappdoxi nat el y

0.3 to 8, wei ght. The dose of the active conpound of the
f or mul aglg%]?%'gpi%n@ﬁ@g?@%{'ed or of the physiologically tolerable salts

ther eof depends on the individual case and is to be adapted to the
conditio of .the individual case as custonarémjor an optinmal action. 30

Thus it deeitpeuianecls rdpiraygnousadmigipliatioy. e aive sosipaundsnif daldiremdt Pe

j ' ' f a e ed for
Ito ﬁtereggz o@wéﬁﬁﬁﬁtgﬁgcﬁ%m gﬁfs@ecr)énﬁaﬁhe na u%ﬁ%rh fge_%#‘fs?'f??ﬁf)??wg | Sease
to be tr excitientsnareobroightings geibtion 28.1dpeasiveror erelsione Tabtcompsbunadiofitgiial

<" Car Ty SGRR i 0By MVRRIRiedDiETErebie shis saeraabe ypphiizes and e dose. of
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wei ght, Hrep@agsns. :mb'ﬁ@pw@?’gﬁ atso dgr swsirgpie, Wetmphwdﬂggfmi Salihe wtgiﬁa-
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treati ng ginose arasasnitdl solutidhacor alterhytively asixtutey ofaRRKBuUS BoRRntd!t ensi ve
care urg tme %rn%g eral administration by - ‘
Suitable pharmaceutical formulations for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active
- compounds of the formula | or their physiologically tolerable salts in a
20' pharmaceutically acceptable solvent, such as, in particular, ethanol or water, or a
mixture of such solvents. If required, the formulation cén also additiohally contain
other pharmaceutical excipients such. as surfactants, emulsifiérs and stabilizers, Aand
also a propellant. Such a preparation customarily contains the active compound in a
concentration of approximately 0.1 to 10, in particular of approximately 0.3 to 3, per
25 cent by weight. | '

. The dose of the active compound of the formula | to be administered or of the
A;;I-nysiofogically tolerable salts thereof depends on the individual case and is to be
adapted to the conditions of the individual case as customary for an 6ptimai action.
30 Thus it depends, of course, 6n the frequency of administration and on the potency
and duration of action of the compounds in each case employed for therapy or
prophylaxis, but also on the nature and severity of the disease to be f_reate_d, and on




injection or infusion, e.g. by neans of an intravenous continuous infusion,

can also 10 be advant ageous. Experinental section List of, phhrgysations
15 Boc tert- butyl oxycarbonyl CDI carbonyl diin dazole DCC

di cycl ohexyl car bodii m de DVMAP 4-di net hyl am nopyri di ne 20 DW

N, N- di et hyl f ormam de DME 1, 2- di net hoxyet hane EDC

N- et hyl - N - (3-di net hyl am nopropyl ) car bo&8 ni de hydrochl ori.de Eq. nol ar .
equi val ent HOSt 1- hydroxy-1H benzotriazole 25 Me nethyl MeLi methyllithium

i n hexa BuLi buty|]lithium,(in pentane) RT roomtenperature RP-HPLC
$ ever se- &ﬁé?@xh?% %@QL‘B?%HEBV'QH?’J%P@W'HWS ofdhemnan paapimmatoben TFFH

tetramet l c acjd 2
June- 200855 &AL Ahetrif wikray e CaBANR BELGl PR ririviantRaT GistSndflyn ¢
aci ds wertbe daily Idesezoéd csnpaurstbictive félrmu!hhaavhiemmmhﬂsﬂeﬁed fo agrienst r at ed
with the ai.d of a Iurallt of co
> (tert - eARIOR o AR e aka: . DAL Reke 6 ey aeiaht tockasbmetka gt bady o+
S weight, preferably 0.01 mg/kg of body weight to 20 mg/kg of body weight. The dose

can be administered in the form of an individual dose or in a number of doses, e.g.

2,3 or 4 individual doses. In particular when treating acute cases of cardiac

arrhythmias, for example in an intensive care unit, parenteral administration by

injection or infusion, e.g. by means of an intravenous continuous infusion, can also

10 be advantageous.
Experimental section

List of abbreviations
15

Boc tert—butyibxycarbOnyl
CDI  carbonyldiimidazole
DCC dicyclohexylcarbodiimide
DMAP 4-dimethylaminopyridine

.20 DMF N N-dimethylformamide
DME 1,2-dimethoxyethane
EDC  N-ethyl-N'- (3-d|methyiammopropyl)carbodnmide hydrochloride
Eq.  molar equivalent
HOBt 1-hydroxy-1H-benzotriazole

25 Me methyl

MeLi methyllithium (in hexane)

BuLi  butyllithium (in pentane)
RT  room temperature
RP-HPLC reverse-phase high-performance chromatography

30 THF tetrahydrofuran -
TFFH tetramethylfluoroamidinium hexafluorophoé;phate
TFA  trifluoroacetic acid - ‘




BJO N' 04--~ N Boc-2-bronmbenzylam ne (5.72 g, 20 mmol ) was di ssol ved
in THE under argon, the solution was cooled to - 78C, trea agewobh 13.75
m of MeLi (1.6 Min hexane, 10 22 nmol) and, after 1 h, with 28 m (1.5 M
in pentane, 42 mmol) of tert-BuLi and, after a further hour, trinethyl
borate (9.0 ml, 80 mml) was added at -78C. After warmng to room
tenperature, the mxture was treated w t&7 dilute hydrochl ori-c acid to pHS6,
extracted with dichl oronet hane, and the organi c phase was washed with
saturate Cl solution and dried. 5.1 g (100% of a pale yellow solid foam
were 15 gﬁf%hﬁ%ﬁﬁﬁ@?@P@,‘C@éﬁﬁl‘)@ﬂ%‘?@iﬂ%ﬁwth glyceral): mz = 308 (M +
57), 252 (M+1). (R -2-(1l-tert-Butoxycarbonyl am noethyl)phenyl boronic acid
(Conpound 2) HO.. OH O N'kp4\ H 20 2.2 g (10 nmol) of

N- Boc- ( R Thehkorenfacids meresyrthaisizedl acid dohehf® Bl birayhiisgye  THF, and the
sol ution cqQoled to .78C and treated dropwise with 14 m (1.5 M

sol ution qléﬁﬁ(ﬂbﬁlﬁaéﬁgwtglthﬂm ?P%ﬂfﬁ‘i"@ - eompaundsum The mi xture was war ned
to -20G& 25 in the course of 2 h, then 4.5 mM (40 mol) of trinethyl borate
were added and the mxture was warned to roomtenperature. The sol ution
was cool &i(ted-Butpxygarbipryianirbriethgl)@0&yib&8nlccaditt (Gomigoindofp HCl , t he
aqueous phase was extracted W;ﬂ(g dj\@%} or onet hane, and the conbined organic

phases were washed with satur d, soluytion, dried and concentrated.
2.0 g (75% of a pale yellow soli'd foam welfe obfai ned which was used
saipl e freated with glycerol): mz

wi t hout further purification..
N O

= 322 (M+ 5 57), 266 (M +1).
ri dithe- 4- boroni ¢ acid (Conmpound 3)

3-(tert-Butoxycarbonyl anm nomnet
HO-B~OH O 10 N

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

10 22 mmol) and, after 1 h, with 28 ml (1.5 M in pentane, 42 mmol) of tert-BulLi and,
after a further hour, trimethyl borate (9.0 ml,.80 mmol} was added at—78°C. After
warming to room temperature, the mixture was treated with dilute hydrechloric acid to
pH6, extracted with dichloromethane, and the organic phase was washed with
saturated NaCl.solution and dried. 5.1 g (100%) of a pale yellow solid foam were

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

(_R)-2—(1-tert—Butoxycarbon’ylaminoethyl)phenylbbronib acid (Compound 2)
Sy

NT o’lf\

H

2.2 g (10.mmol) of N-ch-(R)-phenethylarhine were dissolved in 50 mi of anhydrous
THF, and the solution was cooled to -78°C and treated 'dropwise with14mi{1.5M
solution in pentane, 21 mmol) of tert-butyllithium. The mixture was warmed to —20°C
25 in the course of 2 h, then 4.5 ml (40 mtﬁol) of trimethyl borate werQadded and the
mixture was warmed to room temiperature. The solution was cooled to 0°C, acidified

HO._ ~OH

20

b




5.5 9 (26.4 nmml) of N Boc-3-am nonet hyl pyridine were dissolved in THF,
cooled to -78C, treated with 37 m of tert-BuLi (1.5 MIin DRMHePDO5 55..5.
nmol ) and the deep- green m xture was slowy warned to -20C. After addition
of trimethyl borate (12 m, 15 105.6 mmol), the mxture was warmed to room
tenperature and stirred overnight. . After addition of dilute_hydrochloric
acid to pH 6, the solution was concentr&8%d on a rot ary ewaporator and
extracted with chloroformisopropanol (3/1). The organic phase was dried

9 ' bt ai ned whi ch
ol oyed THAABHIN §9% B B¢ gl BReS Sacraciapite dstieioete nns and
gl ycer ol )themotbsined@r, ch}aéeé@girenﬁégﬁg&%ﬁn Qtyﬁt&?ﬁfeﬁ(g ?rB] tibﬂeari%ﬁ abﬁg

formulae 11l and VI neral wor g procedure _ esl s _
conpoundscascentiateds 2R 047974) of ampale yeldpw Isbbid foam Wereiabtaingdd Whictovasfusaei d

of the fq. e t x for 4 h with 3 m of thionyl

chl ori deq{gwl‘?ﬁ% cro%@g&%‘ﬁg?'e&é ?H%élﬁ%fﬂglerté%%?gﬂ‘ﬁthpg%%éb— izt Fat ed
twice 8i57), 266 ganey). taken up in 12.5 m of dichloronet hane and treat ed
with 3 mol of the amine NHR(3)R(4) and-5.5 mmol. of triethylam ne. The
mxture is stirred overnight, 2 June 2005 29 i washed with NaHCG3
solution, dried and concentrated. 1.5 to 2.5 mml of the desired amde I
are obtained, which can be enployed without further purification. 5 Am des

Il accor&al(telg-BLHox)marU@IMamlinmmﬂﬁylmw@ilﬁ@-ﬁ%lﬁn@éﬁ?@%QmﬁbﬁHﬁgﬁ'r e Mass

(ES+): mlz = 4\ (Cl+) : 270 (Mrl) Br ON 325 (Mrl) N7 1 O'6 271 (M)
N - ‘
HO.__.OH
I
~ N 0%
H
: /
10 N

5.5 g (26.4 mmol) of N-Boc-3-aminomethytpyridine.were dissolved in THF, cooled to
-78°C, treated with 37 ml of tert-BuLi (1.5 M in pentane, 55.5 mrhol) and the deep-
green mixture was slowly warmed to —20°C. After addition of trimethyl borate (12 mi,
15 105.6 mmol), the mixture was warmed to room temperature and stirred overnight.

~ After addition of dilute hydrochloric acid to pH 6, the solution was concentrated on a
rotary evaporatbr and extracted with chloroform/isopropanol (3/1). The organic phase
was dried and concentrated. 4.3 g (65%) of an orange solid were obtained which was
employed without further purification. MS (FAB,.sampIe treated with glycerol). m/z =

20.308 (M + 57).

- Synthesis of aromatic halides of the formutae lfl and VII

'General working procedure for the synthesis of the compounds of the formula VI

- 25 using thionyl chloride: ‘
2.5 mmol of acid of the formula X are heated to refiux for 4 h with 3 ml of thionyl
chioride and then concentrated. The crude reaction product is coevaporated twice
with toluene, taken up in 12.5 m! of dichloromethane and treated with 3 mmol of the
-amine NHR(3)R(4) and 5.5'mmol. of triethylamine. The mixture is stirred overnight,




Br ON. 271 (Mfl) Br O/ $ N\ F 327 (Mfl) Br OF 9 227 (Mrl) N/ N C

0.2 June 2005 30 10/ F 283 (M+tl) i N/ NO OF 11 ~N%217La7e(é\%é), 228
(M43) yN /j~"xIN _~y Br O 12 N F 328 (M+l), 284 (M43) ~"N' ~ N Br

O F The esters VII were synthesized according to procedures known fromthe
literature, in sonme cases fromthe acids X by esterification according to
processes customary in the | aboratory. 2) Ester halides VI I__Conpound
Structure Mass (ES+): nmz = 13 nethyl 2-bronobenzoate comrercially

obt ai nabl Washed with NaHCOg solution, dried and concentrated. 1.5 to 2.5 mmol of the

desired amide tll are obtained, which can be employed without further purification.

5 Amides lif according to the general working procedure

Compound | Structure Mass (ES+): m/z =
] | (C1+) = 270 (M+1)
5 325 (M+1)
6 271 (M+1)
7 271 (M+1)
8 327 (M+1)
| g N | | 227 (M+1)

| H :

N. .= N\/\I/
cl O :




14 N 217 (M+l) tooMe "14 N 244( +1) Ot Br O Synthesis of the biaryls by
pal | adi um cat al yzed Suzuki coupling to the conpounds of 16 jje Jdopsnul ae 1V
(Schenme 1) and VIII (Schenme 2) 2 June 2005 31 General working procedure:
0.05 eq. of tetrakistriphenyl phosphinepalladiumand 1 eq. of the
corresponding bromde |11 or VII were added to 1, 2-di methoxyethane (10 m/
mmol of bromde Il or VII) aerated wit3 argon. After 10..mdn, 1.5 eq. of
the correspondi ng boronic acid was 5 added and finally 2 eq. of a 2 nolar

sodi um ¢ heated to reflux under argon
for 18 h . ori dg283 (Mel)r xture was
washed W th water and saf i de solution, dried over

sodi um s 5 i f ke chro ography. In the RP-HPLC
purification, i 5ol at¢éd as trif|l uoroacetates. 10

F

Bi saryl s| of the for | Ay
3-[2-(tert-but oxycafbonyl am nonet hyl )phenyl ] pyrazi ne- 2- car boxyl ate

(Conpoundi{15) N N O O ON 15 107 m of 1 2=th
aerated mith argon, fand 5 ?rU\I(O 51 mmol ) of Pd(F%)W‘yﬁdzggZM 263)( 10.
mol ) of| met hyl 3- bfonpyr zm/e cemboxyl ate were

[€)

Br O
12 p“ F 328 (M+1), 284 (M-43)

H

Br O F

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

5

Ester_halides VI

Compounq ‘ Structure Mass (ES+): m/z =

13 : | methyl 2-bromobenzoate | commercially obtainable

14 | ||/§N' 217 (M+1)

14 244 (M+1)

Synthesis of the blary!s by paliadlum-catalyzed SUZUkI couplmg to the compounds of
10 the formulae IV (Scheme 1) and Vill (Scheme 2)



‘added. After 10 min, 3.9 g (15.45 mmol) of

2-(tert-butoxycarbonyl am nonet hyl) 20 phenyl boronic acid a'idJufnie%b y 10.7

m of a 2M sodi um carbonate solution were added. The m xture Was heated to
reflux for 18 h under argon, diluted with dichloronethane after cooling
and washed with. water. The organic phase was dried, concentrated and
purified by chronatography on silica gel31661 ng (19% of _.a_"Vviscous oil
were obtained. M5 (ES+): mz = 344 (M+ 1), 288 (M 55). "HNWR 25 (CDCl 3):
6 =8.78 (1 H .d, £.=2.4 Hzl),_8.67(1 H d, J =24 Hz), 7.54 - 7.14 (4H,
m, 5. 115¢0efgl Warkigg pracedurieby § J = 5.9 Hz), 3.79 (3H s), 1.38 (9H

" 2 Jung - . . _
3 [2- (1 gp?%%f{zﬁfﬁ%k 2%%8?%?%“9??%"39% 8P iPd2thg copBRyonding
(o0 o WD EIaLa dimetioxyotiatiendital vshbRoFroic AE6AL o0
W . . . .
3. br omopy! N aas E’HE%‘&&W-&{?%G% DG ohtn%?rnﬁnﬁnﬁin%gmnj@ e(c.izdzwasmm%/)_
of 2- (tBraddud My ARalRe? wast wafh\f'sbeh@ggé@%%% Eoiuﬂ{ih.drﬁé‘ﬂn{th%g&%% i u

of a 2M sodi um car bonate sol uti on were he m xture ~was to
reflux foieated to tafiierundegangonlfonité, sdaléd dnd kliloteahwith ansthplehechippigki ng 10

and wash 1 The ,or.gani hase wa ri ed, concentrated and

purifi edeﬂ}%ﬂyomg %&aﬁg\%’ W E’Pﬁ?@%{‘@%ﬁ‘fw t_a& SBSWG'B%’OHFjeéO{Ht@Bo@"éed)i I
wer e obt aveedodiMin 6EEHE; condantratd® antMutiri -

2-[ 3-(tert-1¥,ut gxycar bonyl am norr?et hyfl) -Mpy[ri%PX%@*]EE@A’%%@P?{Q%ﬁ}?oﬂﬁécﬂ)
OVe 40ANYY ’§§t"N¥s basig,eompounds wergiselated aisdriBuaroneetatesat ed wi th argon, and
230 my4§0.2 mol) of 'P_d(PPh3)4 and 0.86 g (4 nmmol ) of nethyl

2- bronobenzoate were added. After 10 min, 1.51 g (6 mmol) of
3- (t ert - Risarylsoafrtbe figirautandttet hyl ) pyri di ne- 4- boronic acid

Methyl 3-[2-(tertebutoxycarbonylaminomethy!)phenyI]pyrazine-z-carboxylate
(Compound 15) _ '

~

N. .= OMe
O
P 5
(8] N
15

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

20 phenylboronic acid and finally 10.7 ml of a 2M sodium carbonate solution were
added. The mixture was heated to refiux for 18 h under argon, diiuféd with
dichleromethane after cooling and washed with water. The organic phase was dried,

‘eoncentrated and purified by chromatography on silica gel. 661 mg (19%) of a
viscous Qil were obtained. MS (ES+): m/z = 344 (M + 1), 288 (M- 55). 'H-NMR

25 (CDCI3): 8=8.78 (1H, d, J = 2.4 Hz), 8.67 (1H,d,J=24 Hz) 7.54 —7.14 (4H, m),
5.11 (1H, brs), 4.22 (2H, d, J = 5.9 Hz), 3.79 (3H, s), 1.38 (9H, s).



20 and finally 4 ml of a 2M sodi um carbonate sol uti on were added. The
mxture was heated to reflux under argon for 13 h, diluteg wnklkoos
di chl oronet hane after cooling and washed with water. The organi c phase was
dried, concentrated and purified by 2 June 2005 33 chromatography on
silica gel. 1.15 g (84% of a viscous paéze yellow oil were obtained. M5
(ES+): mlz = 343 (M+ 1). 'H-NWR (CDCI3)*46 = 8.65 (1 H, s),. 8.54 (1 H d,
J—48Hz)805(1HdJ:77Hz) 7.70 - 7.43 (2H, g)i\ll—l)722(zél(_I1Hd
= 4.8 Hz
dd J = Ii% 'gég ?‘%@S’%ﬁ%%?@ﬂawm%f@eﬁea§lfwrs!!w?-cagb@gﬂqtsH s, M),
1.38 (9H (Compdirgpig) s of the fornula IV (according to method A) The
foll ow ng exanpl es were synthesized according to the general working 10
procedure indicated above: Exanple StructurexMass (ES+) @ nmz =11 NH
404 (Mm+l), 348 (M55), O N 304 (M99) F H 432 (Mt1) O Nn G~ NO
H3 N397 (M1) O0,,,,y N HNA454 (ML HJHO | oft

o 150 ml of 1,2-dimethoxyethane were aerated with argon, and 874 mg (0.75 mmol) of
Pd(PPhs)s and 3.45 g (15 mmol) ethyl 3-bromopyridine-2-carboxylate were added.
After 10 min, 5.53 g (22.'5 mmol) of 2—(tert—butoxycarbonylaminomethyl)phenylboronic
acid and finally 15 ml of a 2M sodium carbonate soiu-tion were added. The mixture
was heated to reflux for 18 h under argon, diluted with dichloromethane after cooling

10 and washed with water. The organic phase was dried, concentrated and purified by
chromatography on silica gel. 3.4 g (66%) of a viscous oil were obtained. MS (ES+):
m/z = 357 (M + 1).

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

15

20 ml of 1,2-dimethoxyethane were aerated with argon', and 230"hg (0.2 mmol) of

'Pd(PPhs)s and 0.86 g (4 mmol) of methyl 2-bromobenzoate were added. After

10 min, 1.51 g (6 mmol) of 3- (tert-butoxycarbonylammomethyl)pyrldme-ti boronic acid
20 and finally 4 ml of a 2M sodium carbonate solution were added. The mixture was

heated to reflux under argon for 13 h, diluted with dichloromethane after cooling and

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




OHOF 2 June 2005 3451 \ 397 (MM1) H ON/ N_~y OHO 1/ 61\ H

/.1 F 454 (M) ONNI O1 N7 Il N 399 (M1), 299 (M99) @nlgoi}g N/ N
'"IkOk O8 ~NF 455 (Mtl) 1A IN NO NOF 398 (M1) OI\% -%N
Hydrol ysis of the biaryls VIII to the acids of the formula I X (Schene 2)

CGeneral working procedure 5 1 eq. of the ester VIII was dissolved in
net hanol / THF (3/1, 5 m/pmmol) and treaté® with 2 eq. of a1 nolar lithium
hydr oxi de solution and stirred at roomtenperature overnight. The sol ution

was then cq\irénﬁﬁta%igr%ﬁp owastihecra éaeqq 1 a)fgj gu?éﬁ/gl) (t)fo a P/IE%OHSS inge ;ell‘g)l(flvngil 3‘/2?65 3
obtained. MS (ES+): m/z = 343 (M + 1).
'H-NMR (CDCl3). 8 =8.65(1H, s), 8.54 (1H, d, J = 4.8 Hz), 8.05 (1H, d, J = 7.7 Hz),
7.70-7.43 (2H, m), 7.20 (1H,d, J = 7.7 Hz), 7.02 (1H,d, J =4.8 Hz), 4.81 (1H, br s,
5 NH), 4.20 (1H, dd, J = 14.7, 5.5 Hz), 4.05 (1H, dd, J = 14.7, 5.5 Hz), 3.69 (3H, s, Me),
1.38 (9H, s).

Bisaryls of the formuia IV (according to method A)
The following examples were synthesized according to the general working

10 procedure indicated above:

Example Structure Mass (ES+):
miz =
1 404 (M+1), 348 (M-55), |
304 (M-99)
2 432 (M+1)
3 ' 'S 397 (M+1)
H
)( o = N\/\I/
o/U\N °
H
4 NI e _ F 454 (M+1)
: : H '
0~ N ° F B
N ,




KHSO4 solution. It was extracted a nunber of tines wi th dichloronethane,
and the organic phase was dried and concentrated. A nunbers Qf,e&ta8pD! €s
were prepared according to this procedure: Conpound Structure Mass (ES+) :
mz= 330 (M1), 274 (M55) 18 CON O /\O~ N 19 : N 329 (M+l), 273 (M55)
OH ONO 20 329 (M+l) OH ES-: 327 (Mlé 0O ONN 5 Synthesis of the am des
|V by am de coupling to the acids I X (S Aene 2) General working procedure

for the amide coupling 1 eq. of acid I X is dissolved in dichloronmethane (20
10-.f arm-ne—1-2 eg——of EDC__ Q. 2

m / mTDl ) ﬂd [T Bdt D'd VVi t il 2 UL{ 1O UT ti’i Ct h:y'! 11Ty T T r
eq. of OVMAP and 1.2 eq. of the cor Ie pondi ng  am ne NI-(3IQZ) 1)) and stirrjed
at roomitenperature overni ght: Thegyrea ti(ﬂ1 sol ution Mwas washed with wqter
and puriffied by RPHPLC.| Baspc conpogndy i ated as
trifluorfoacetates. {2 Ju 2005 he il 1 ow nd exanyl es were synt hesi Zed
according to this procédure: Structure Mass (|[ESt)

6 454 (M+1)

7 399 (M+1), 299 (M-99)

8 455 (M+1)

BE 398 (M+1)

Hydrolysis of the biaryls VIl to the acids of the formula 1X (Scheme 2)
. ,
General working procedure

5 1 eq. of the ester VIIl was dissolved in methanol/THF (3/1, 5 ml/mmol) and treated
with 2 eq. of a 1 molar lithium hydroxide solution and stirred at room temperature
overnight. The solution was then diluted with water and adjusted to pH3 using




mz 10 r N 482 (M1) OIN/ NNON H 11 N442 (M1) H ONN OHO

ONH 12 r' N 435 (M1), 379 (M55), INI / N 335 (M99) Holfune¥eod3 ~N 433
(M) NN\ ~I/ 1 H14 ~N 419 (M1) N ON ~o H O 15 N 382 (M+1) 0 11ko
N O H2 June 2005 37 16 N OH 386 (Mrl) ON 17 N OH 386 (Mrl) O ~ON O

35 o

-

KHSO4 solution. It was extracted a number of times with dichloromethane, and the

organic phase was dried and concentrated.

A number of examples were prepared according to this procedure:

Compound Structure Mass (ES+) :
m/z =
18 N 330 ( M+1), 274 (M-55)
N
Nz OH

19 329 (M+1), 273 (M-55)

SN
I = OH
0
PE 6
0] N
20 329 (M+1)
OH ES-: 327 (M-1)
e I
O
Pt
o
N

.5 ‘
Synthesis of the amides IV by amide coupling to the acids IX (Scheme 2)

" General working procedure for the amide coupling
1 eq. of acid IX is dissolved in dichloromethane (20 ml/mmol) and treated with 2 eq.
10 of triethylamine, 1.2-eq. of EDC, 0.2 eq. of DMAP and 1.2 eq. of the corresponding
‘amine NH'(R3)(R4) and stirred at room temperature overnight. The reaction solution
was washed with water and purified by RP-HPLC. Basic compounds were isolated as

trifluoroacetates.
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(73% of a colorless substance were obtained in the form of

wer e prepared accordlng to the morklng procedur e:

LAL A) 0

o0H-O-20--N

its
trifluoroacetate. 10 Ms (ES+): mz = 432 (M+ 1). 1H NWVR (@dn3)2008 = 8. 57
(1 H dd, J = 4.8, 1.5 Hz), 7.96 (1 H brs), 7.60 (L H d, J = 7.7 Hz),
C7.47 - 7.26 (9H, m), 7.02° (1 H m, 5.73 (1 H br s), 4.98 (2H s), 4.27 (1
H dd, J =14.0, 6.6), 3.98 (1H dd, J = 14.0, 3.7 Hz), 3.27 (2H n), 1.58
(1H m), 1.40 (1H, ). 0.86 (6H, d, J 376.6 Hz). 15 Further exanpl es which

Exanpl e Structure Mass
489 ll\/l|-1\ - H

(ES+) . 1 =—3+9—NT48% \lvrr.:_; v NN
ON, NHZ 155 June 2005 39 21 N H 4853 1) poN 00 |38 ®Fhes (Me1) 1/
NO 23 N430 (M1} H O H 24 N 1 430 Hw1] O Nv

H

17

386 (M+1)

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 dichloromethaneftrifluoroacetic acid (31,

10 mi/mmeol) and stirred at room temperature for 3 h. The mixture is then

concentrated on a rofary evaporator and the residue is coevapofatéd with toluene.

The amines V are used for further reactions without further purification. All

compounds were characterized by mass spectrometry.

10

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

General working procedure for the reaction to give carbamates of the formula |

- 1 eq. of the amine is dissolved in dichloromethane (about 10 mi/mmol) and treated

15 with 1.2 eq. (2.2 eq. wh"en.using the trifluoroacetate) of triethylafnin_e and 1.2 eq. of

the succinimidyl carbonate (or alternatively of the corresponding chioroformate) and

stirred overnight. The mixture is diluted with dichloromethane and washed with

'NaHCO3 solution. The organic phase is dried, concentrated and, if necessary,

purified by RP-HPLC.

20

.Example 18: Behzyl {2-[2-(3-methylbutylcarbamoyl)pyridin-3-yllbenzyl}carbamate




OHO0O25 ~NOH430 (Ml) " H O~ \ OHO26 N\ 432 (Mt1l) | H\ OHOIT
12.7 N\ / F 502 (Mtl) N O CCOOF O-H 2 June 2005 40 28 he\oobk432
(M) 00 N _~y OHO 29/ F 488 (Mt1) \ CHOF IS, 301 | N 482 (M1l)
ON/ NNI / plkoH 31 ~N(0f 490 (Mtl) N~/~NH O~ O H | :

38 _ T

- e

46 mg (0.15 mmol) of 3-(2-aminomethyipheny!)pyridine-2-carboxylic acid
(3-methylbutyl)amide were dissolved in 3 ml of dry dichloromethane, and the solution

5 was treated with 17 mg (0.17 mmol) of triethylamine and 41 mg (0.17 mmol) of
benzyloxycarbonyloxysuccinimide. After a reaction time of 18 h, the mixture was
diluted with 20 ml of dichloromethane, washed with saturated NaHCOg3 solution and
the organic phase was dried and concentrated. After purification by RP-HPLC, 60 mg
(73%) of a colorless substance were obtained in the form of its trifluoroacetate.

10 MS (ES+): miz = 432 (M + 1).

'H-NMR (CDC!3)5'5 =8.57 (1H, dd, 4 = 4.8, 1.5 Hz), 7.96 (1H, br s), 7.60 (1H, d J=
7.7 Hz), 7.47 - 7.26 (9H, m), 7.02 (1H, m), 5.73 (1H, br s), 4.98 (2H, s), 4.27 (1H, dd,
J =14.0, 6.6), 3.98 (1H, dd, J = 14.0, 3.7 Hz), 3.27 (2H, m), 1.58 (1H, m), 1.40 (1H,
m), 0.86 (6H, d, J = 6.6 Hz). |

15
Further examples which were prepared according to the working procedure:
Exampie Structure | Mass (ES+) :
' _ miz=
19 | N 481 (M+1)
: 0 = N\/\[Nj o
‘ @/\ Okﬁ’éﬁ‘: = |
i ' :
20 . S o 489 (M+1)
Sheco Il
Saa RN




32 N483 (Mtl) H O N/ N\ I I \ O-H\ O/ G 33\ 430 (Mfl) OO H N 34\
481 (Mt1) H / N\ p~\N\ Ol N ~ HI 2 June 2005 41 1§ﬁJulﬁl Hog81 (M-1)
O N General procedure for the reaction to give am des of the Formil a | A)
1 eq. of the amne V is dissolved in dichloronethane (about 10 m /nmol),
treated with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of
di i sopropylethylamine and 5 1.2 eq. of t3% acid chloride and Stirred
overnight. The mixture is diluted with dichloronmethane and washed with
NaHCO8 splution The aorganic phase is dried concentrated and, if
necessar {21 purified by RP- HPLC. B) .
di chl or opet hane (about 10 n1/mm|),|t}at¢jd ith 1/2 eq (2.2 eq. when
using the trifluorgacetatey of diisopfopyle amng, treated 10 with 1;2
eq. of tpe acid and 1, 2A.e4: THEH and ot i gvernight. The m xture i
diluted wi th dichl )ré:’ and d with NaH¢CB solution. The organi
phase ip dried, concewfrated and, necessary, pufrified by RP-HPLC.

V) U7

22 465 (M+1)
23 430 (M+1)
24 430 (M+1.)
25 430 (M+1)
26 _ N 432 (M+1)

27 ~ N F 502 (M+1)
B '/ H\Q/ .




15 Exanpl e 35:

3-{2-(R)-[ (3-Phenyl butyryl am no) net hyl ] phenyl ) pyri di ne- 2- car hps¥logge acid
cycl opropyl methylamide I \NON i_. 100 ng (0.35 mmol) of

3- (2-am nonet hyi phenyl ) pyri di ne- 2-carboxylic acid 20 cycl opropyl net hyl am de
were dissolved in 4 m of dichloronethane, treated with 44 ng (0.43 mmol)
of diisopropylethylamne, with 70 ng (043 mmol) of (R)- 3-.phenyl butyric
acid and 114 ng (0.43 mmol ) of TFFH and stirred overnight. The . 2 June
2005 42 mixture was diluted with 20 ml of dichl oronethane and washed w th

NaHCG3 ution. The organrc phase S dried, —Tonc 4526\? —and—pur+++eeh by
RP-HPLC. | 150 ng ({7% of the conp urﬁ weie isol atefd ﬁ@ formof its
trifluorpacetate. M5 (ES+): npz 428 urt her exanpl es accordihg
to generpl working|procedure or B: nple Structure Mass (ES+) : mpg =
36 N 481 (Mr1) O /] NTXP O N 481 (Mrl) | ON H 38 | N 495 (MHL)
ON ON N H

29 488 (M+1)

30 482 (M+1)

31 490 (M+1)

32 483 (M+1)

33 . 430 (M+1)

([

34 481 (M+1)




H
\
(

3
H
I‘N
Mt

9

1

10

15
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F1961
Ol 41 NO 503 (M1) O QcANH 2 2 June 2005 43 42 482 )
1482 (D) 0 NV oD aa N T 406 (WD) R mAdg ?%497\ )
) Ol / NN\ HO f / Racemate / 46 | N H 464 (Mrl) 0/ N\ NI
41 -
o8 S 481 (M+1)
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General procedure for the reaction to give amides of the formula |

A) 1 eq. of the amine V is dissolved in dichloromethane (about 10 mi/mmol), treated

with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine and

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

dichloromethane and washed with NaHCO3 solution. The organic phase is dried,

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

B) 1 eq. of the amine V is dissolved in dichloromethane (about 10 mi/mmol), treated

with 1.2 eq (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine, treated
with 1.2 eq. of the acid and 1.2 eq. of TFFH and stirred overnight. The mixture is
diluted with dichioromethane and washed with NaHCOg solution. The organic phase

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

Exampie 35: 3- -{2-(R)-[(3- Phenylbutyrylam|no)methyl]phenyi}pyrldlne 2-carboxyhc

acud cyclopropylmethylamide

100 mg (0.35 mmol) of 3—(2-aminomethylphenyl)pyridine-z-cérboxylic acid

20 cyclopropylmethylamide were dissolved in 4 ml of dichloromethane, treated with-

44 mg (0.43 mmol) of diisopropylethylamine, with 70 mg (0.43 mmol) of (R)-

3-phenylbutyric acid and 114 mg (0.43 mmol) of TFFH and stirred overnight. The .




\  H 47 N4467 Ml) H 011 H/ F/ Racemate 48 ~'N H 467 (Ml1l) 1/
N'~N NI \ O( 0 H2 June 2005 44 49 N 479 (M+tl) H N O Qnel20osH 1\
I-50 N\ I F 502 (M1) O/ N\ I H\VOF I\ / /O 51\ H/ F 502 (M1)

OOF H

0

42

mixture was diluted with 20 mt of dichloromethane and washed with NaHCO3

solution. The organic phase was dried, concentrated and purified by RP-HPLC. 150
mg (77%) of the compound were isolated in the form of its trifluoroacetate.
. MS (ES+): m/z=428 (M + 1).
5

Further examples according to general working procedure A or B:
Example Structure Mass (ES+) :
m/z =
36 | | XN 481 (M+1)
0 = N =
0
T, LT
N
37 | Y ' 481 (M+1)
| 5 Nt/
N
/\O
38 | SN 495 (M+1)
= N =
0 I ‘}] P
N
o . :
39 . | I\N 9 489 (M+1)
, H _ 7
© 0 Z N\é)]\NHz
O =
” \l/
40 l N L0 489 (M+1)
' 0 = N\é)I\NHZ B
l . c X
. Y
H
| N ,@1)L T
41 T SR 503 (M+1)
o] = N\E).\NHZ
O z
| \0/©/\/K : Y
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Phar macol ogi cal investigations Kvl.5 channels from humans wejge@gpsessed in
Xenopus oocytes. To this end, 5 oocytes from Xenopus | aevis were first

i sol ated and defolliculated. RNA coding for Kvl1.5 synthesized in vitro was
then injected into these oocytes. After a Kvl.5 protein 2 June 2005 47
expression for 1 - 7 days, Kvl.5 currents were neasured on-fhe oocytes
using the 2-mcroelectrode voltage clany techni que. The Kvl.5 channels
were in this case as a rule activated u5|ng voltage junps to 0 nV and 40

nv | asti @SUU ns. lne battr—was i nsedusthg—a—sot ep—of—t+he—follown
conpositjon: NaCl 96 pM KC 2 nM 5 2 1,8 @E%ﬂ@“ﬁi HEPES 5 nmM
(titrated with NaOd t~d-p 4) (;hese erN re carried out at rgom
tenperature. The f@llgw n npl oyed for data |acquisition and

anal ysi sf Gene cl afp anpl i n rdments, Hoster City, USA) and
MacLab ¥ A converte¢r and softmareH(A Ins ruments, Castle Hll, Australia).
The subsft ances accordlng to the inventi®n were testled by adding themto |10
t he bath FotTon i fferent—econceniationrs- The effects of the

subst ancles were caleulated as the y 5@5&NT1H the Kvl.5
control jcurrent wh RS i ce was added to the

e Hill equation in order
r the respective
al ues were determ ned

sol ution. The data
to deterim ne the i

substandes. 15 In ﬁﬁe f

O
[ hi s manner,

for the {conpounds | nenti oned bel ow N
57 _ ) 535 (M+1)
F o] . N
o) X
T \@/u\ Q! ®
_ N N
N/

59 497 (M+1)
RN -
l o
N
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X
I /
N
61 : Sw 462 (M+1)
H / .
W oY
N O
b - H
62 498 (M+1)
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9 50

<100 55 3.8 56 6.1 57 10 58 0.7 59 3.2
65 <100 66 <100 67 <100 2 June 2005 WO 02/
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3.1 61 1.7 62 1.8 63 1.8 64 0.9
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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

Kvi.b synthesized in vitro was then injected into these oocytes. After a Kv1.5 protein

)



A5 O R(2) A8*A7 A6 5 in which: A, A2, A3, A4, A5, A6, A7 and A8

I ndependently of one another are nitrogen, CH or CR(5), at Ida%sjoggne of

t hese groups being nitrogen and at |east 4 of these 10 groups Be ng CH;
R(1) is C(OOR(9), S2R(10), COR(11), C(ONR(12)R(13) or C(S)NR(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, 15 where x cannot he O if R(14) is OR(I5) or SO02Me;
R(14) is alkyl having 1, 2, 3, 4, 5 or carbon atons, cycloal kyl having
3, 4, 5,6, 7, 8 9, 10 or 11 carbon atons, CF3, C2F5, C3F7, CH2F, CHF2,

, ; . ,~ Dbiph Iyl , f I, [ | |
N Son ai nPRERaBRTOYY - 7RI R15 GBI Wert' menflines or e 00aytes ugng dheon
at ons, wh2meicgietenttodenagptigeydlambitestaiyliel| Thd KUY 5 chdHnaiyvea s tBE/shz%sezaso F 3

N- cont ai ni ng het.eroaromati c are unsubstituted or substituted
subst i t ueRfdesdtivaliedsing woltagasiugimsue Cowsand 4Agn¥flasting$00 Brs. The LB,

car bon at aas ST ke Oy FEoR of e Wiawlforsbhe ot Matd Vet o1z wha .
di met hy baGaGly, 1.8uhMalibyCly 1 mal WEPESTDMM (atrstedaiify NawH WMH"’P'%}?Q‘he@éB) i
al kyl having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl having 3, 4, or 6
car bon at®fpSMMEREs wiergicarndd ot atiioem tempenstubst Theifolldwing weksbinptdyed By 1,
2.0 3 {ata acquisition and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
USA) and MacLab D/A converter and software {ADInstruments, Castle Hill,
Australia). The substances according to the invention were tested byradding them to
10 the bath solution in different concentrations. The effects of the substances were
calculated as the percentage inhibition of the Kv1.5 control current which was
. obtained when no substance was added to the solution. The data were then
extrapolated using the Hill equation in order to determine the inhibition |
concentrations ICsq for the respective substances.
16
In this manner, the following IC5q values were determined for thé compounds

mentioned below:



F, d, Br, I, CF3, N,

& s, o

substituents selected fromthe group consisting of
CN, COOwe, CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or
al koxy having 1, 2, 3 or 4 carbon atons, 10 di et hyl am no,
met hyl sul fonyl and nethyl sul fonyl am no; R(13) is hydrogen, alkyl having 1,
2, 3 or 4 carbon atons or CF3; R(2) is hydrogen, alkyl having 1, 2, 3 or 4
carbon atonms or CF3; R(3) is CyH2y7R( 16)4 15y is 0, 1, 2,.3 or 4, where y
cannot be 0 if R(16) is OR(17) or SO2Me; fﬁ( 16) 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 atonms, CF3, C2F5, C3F7, CH2F, CHF2, OR(17), SQO2Me, phenyl,

naphthyl _furyl  thienyl or an N-cont ai ning 20 heteroaromati c having 1 2,
3, 4, 5, Exar?}pleB oIC£h cdr bR, at oMjg reEph_"yl P MYy T OT VS -t nyI
and the N contai ni ng&h t eroar onat | 2ar ¢ unsubst i tug@d r ESUbStI t 4fa0 by 1,
2 or 3 pubstituenfiMpellected fromfui e Jroup consiggfay ng| of F, G EM
CF3, OCF ! [ NHP_ OH, 25 al kil havi ngL£ % or
4 car bon| at o, al ktky avi2<1g 1, 2103 pr B car boﬁmﬂion , di met hyl<am)no
sul f anoy] , thyI S n nd et uf f onyl am no; i.s hydrogen,
al kyl h |ng 1, 2, Hgéd) or car botrwg r]’ycycl 03 19 haviBng 3, Zf(’? 6
car bon ong®, CF3 <foenyl o0 3O0irnActive- orﬁl pyfda@We P2 Jipe 2005 él
where p eny @rg br 4- pyridyl arg unsubstituted | or substituted Ry
1, 2 or stl tu sel 88ted frfh the Poup cohistlin@of F, C2 B I,
oF3, OCF3 22 23 0.4 24 25 25 2.5

26 <100 27 9 28 9 29 7.6

30 10 31 <100 32 10 33 1.7

34 4.7 35 0.4 36 <100 37 <100

38 56 39 <100 40 <100 41 <100

42 <100 43 <100 44 6.7 45 0.5

46 2.7 47 3.1 - 48 24 49 0.9

50 10 51 <100 52 10 53 inactive

54 <100 - 856 3.8 56 6.1 57 10

58 0.7 59 3.2 60 31 | 61 1.7

62 1.8 63 1.8 64 0.9 65 <100

66 <100 | 67 <100 |




NO2, CN, COOve, CONHz2, COwve, NH2, OH, al kyI'5 having 1, 2, 3 or 4 carbon

atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethyl ani fige akf anoyl,
net hyl sul fonyl and met hyl sul fonylami 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, 2 or 3; R(19) is COOH, CONH2, CONR(20)R(21), COOR(22) or CH2COH;
R(20) is I | kyl having 1, 2, 3, 4 ors carbon atons. 15 CvH2v- CF3
or Q/\A-IZWEIQW zgre the phenyl ring is unsubstituted or BEHHEPOX13680hy
1, 2 or 3 substituents selected fromthed99roup consisting-of ' F, d, Br, I,
CF3, OCR3p pih cifiths COOMVE, CONH2, COMe, NH2, OH, alkyl having 1, 20 2, 3
or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,
sul fanoyl, nethylsul fonyl and met hyl sul fonylamno; vis 0, 1, 2 or 3; w
is 0, 1, rér 3; 25 R(f21% i s hydrogen or alkyl having 1, 2, 3, 4 or 5 :
car bon at brfa comRoswd qfdhafarmuiddving 1, 2, 3, 4 or 5 carbon atons: R(4) is
hydr ogen, al kyl having 1, 2, 3, 4; 5 or 6 carbon atons or CF3; or R(3) and
R(4) 30 together are a chain of 4 or 5 nmethylene groups, of which one

met hyl ene group can be replaced by -0:A3;S-, N&, -N(methyl)- or
-N(benzyl )-; 2 June 2005 52 Aﬁ “A4 'ﬁ?“)

~
(30) B(31) R

R(1)\R

N

|

A
5 R(2) A7

in which:
A1, A2, A3, Ad, A5', A6, A7 and A8 indeperidently of one anothér are nitrogen, CH or |
CR(5), at least one of these groups being nitrogen and at Ie'a'st?l of these
10 groups being CH; o
R(1)  is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13);
R(9), R(10), R(11) and R(12) |
independently of one another are CyHox-R(14);
X i50,1,2,30r4,
15 ~ where x cannot be 0 if R(14) is OR(15) or SOgMe;
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, CFa, CoFs,
“C3F7, CHoF, CHF2, OR(15), SOoMe, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
20 ' ~having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms,

Lo - where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-confaining heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from

- the group consisting of F, Cl, Br, I, CF3, OCF3, NO>,
25 . CN, COOMe, CONHg, COMe, NHy, OH, alkyl having

1, 2, 3 or 4 carbon atoms, alkoxy havihg 1,2,30r4




R(5) independently of one another is F, O, Br, |, CF3, NO2, CN, COOW,
CONHz, COwMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atogsdungkb y
having 1, 2, 3 or 4 carbon atons, dimethylam no, sulfamoyl,” methylsul fonyl
or nethylsul fonylam no, where in the case that a plurali ty of radicals A
to A8 j 5 have the neaning CR(5), the radicals R(5) are defined

I ndependently of one .another. R(30) an% R(31) independently of one anot her
are hydrogen or alkyl having 1, .2 or 3*Carbon atons; 10 or R(30) and
R(3l) together are oxygen or a chain of 2 nethylene groups and their

pharmaceutical |y acceptabl e sal t%an;écﬁ'n %@"éﬁ%%wﬁg%é& fg)rélgul al as

claimed in claiml1, in which: A,

i ndependently of one another arenmthylegktny! GHdanethgRiFbnylamihgast one of
0 Y d at Igast of thesé groﬁps being CH R(1)

h bei ni troge i
e o2y, RO he Rl oo,
in - oyl 2,
Z;n vvh(ere X canﬁot be Oyif R(14) ig ?ﬁ?l@){’ 5%$14 aié ae?t%/"ls’ ﬁﬁﬁ?{d)hf’”yé 3 or
4 carbof atons, cycloal kyl havi ngyich ig%r%ubgﬁty%d gﬁ?]l?oeé%@lftggr%?';ﬁ(ﬁnoraé ons,

CF3, OR(15), phenyl, naphthyl, biphenyly ) _
N-cont ai ni ng heteroaromati c havi aghstifuets 3elettedfrof the, grBuprcofisietidpon

i . e
N-contai ni ng het e oar omhti ¢ ar e ubsbat biet N2 S8 ERoME B, 1 2 or

3 substituents selected fromthe 8IS l@ﬁgsbﬁ iarl]g/l Hgviﬁg 1C|2 SBc;r’4 (ltér_bgﬁ?”
OCF3, NQ2, : 1 &

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 CFg;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(3) s CyHpy-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, cyci'oalkylrhaving 3, 4,
9,6,7,8,9, 10 or 11 carbon atoms, CF3, CoF5, C3F7, CHyF, CHF o,
OR(17), SOgMe, phenyl, naphthyl, furyl, thienyl or an N-containing
20 heteroaromatic having 1, 2, 3, 4 5,6,7,8or9carbon atoms,"
| where phenyl, naphthyl, furyl, thienyl and the N-conta_ining
_heteroaromatic are unsubstituted or substituted by 1, 2 or 3
'substituents selected from the group Consisting of F, Cl, Br, i,
CF3, OCF3, NOg, CN, COOMe, CONHy, COMe, NHp, OH,
25 7 alky! having 1, 2, 3 or 4 carbon atoms, al-koxy having 1, 2,3
' or 4 carbon atoms, dimethylamino, su‘lfamoyl, methylsulfonyl
and methylsuifonyiamino; . '
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalky! having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or
30 ~ 2-, 3- or 4- pyridyl, ‘




2 June 2005 53 CN, COOwve, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or4

carbon atons, al koxy having 1, 2, 3 or4 carbon at ons, dlrngjaﬁe%@bﬁo,
sul-fanoyl , met hyl sul fonyl and nethylsulfonylantno 5 R(15) i's al havi ng
1, 2, 3, 4 or 5 carbon atons, cycloalkyl having 3, 4, 5 or 6 carbon atons,
CF3 or phenyl, which is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consjisting of F, O, _Br, I, CF3, N,
- CN, COOWVe, CONH2, 10 COWe, NH2, OH, alkgﬁ having 1, 2, 3 or 4 carbon

atons, al koxy having 1, 2, 3 or 4 carbon at ons, dlnethylantno sul f anoyl ,

met hyl sul fonyl and net hyl sulfon s hydro al kyl havin 1,
2, 3 or 4 carbon atoms or CF3; ?f)?teng ﬂ&%’ FGOR: "Qb’agﬁq e Fnaybatituted” 3

or 4 carbon atonms or CF3; R(3) i %rey
cannot be 0 if R(16) is OR(17) or rsozblgl\/%mfggl? f er@sﬁqs%ﬁgéﬂtﬁgefg@?éfﬁrém

5 or ‘6 carbon atons, cycloal kyl HBQ/QF@JFBCORSISU@OBC @l, Br, !, &F 39 OGfg,bon
atons, CF3, OR(17), S2Me, phenyl fur t hi enyl or an

ht h
N- cont ai ni ng het er oaromati c havi MPZ: 8 éOMe Q(deHz, ZOMe.d¥Hg, Okt, latky!
at ons ere phenyl, naphthyl, | n t he N-containi ng
heteroa%rratlc are unsubstitut edlﬁ@y §u{)g'%t‘¥ft%83 nlatOE"S@ﬁ|k9XYQ‘§Vlﬂg1 2,
substituents selected fromthe gByH
OCF3, NO2, CN, COOVE, CONH2, COME, mm%h%tbﬂtgky[mﬁhﬁmm% 95“#35“0 4 car bon

atons, al koxy having 1, 2, 3 or mtbxﬂﬁllﬂ&mydtaodgnetmymmywamlmm sul f anoyl ,
met hyI sulg-onyl

R(3) is CHR(18)R(19); :
10 R(18) is hydrorgen or C;H2-R(16), where R(16) is defined as indicated

abovef
z is0,1,20r3;

R(19) is COOH, CONHy, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
15 | CyHoy-CF3 or CyyHoy~phenyl, ' |
| where the phenyl ring is unsubstituted or substituted

by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NOp, CN,
COOMe, CONHp, COMe, NH2, OH, alkyl having 1,

20 2, 3 or 4 carbon atoms, alkoxy haviné 1,2,30r4

' carbon atoms, dimethylamind sulfamoyl,

methylsulfonyl and methylsulfonylamlno

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

o . R(22) is alky having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alky! having 1, 2, 3, 4, 5 or 6 carbon atoms or CFa;
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 -0-, -S-, -NH-, -N{methy})- or -Nfbenzyl)-; _




and net hyl sul fonyl am no; 30: R(17) is hydrogen, alkyl having 1, 2, 3, 4 or

5 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atomsjuneEdpsphenyl
or 2 June 2005 54 2-, 3- or 4- pyridyl, where phenyl or 2-, 3- or 4-
pyridyl are unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, d, Br, |, CF3, OCF3, N2, 5 CN,
COOMe, CONH2, COWe, NH2, OH, al kyl hav:TL)é% 1, 2, 3 or 4 carbon atons,

al koxy having 1, 2, 3. or 4 carbon ato di et hyI am no, sul fanoyl,

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

50,1, 2080 ST Gl oBRPsth: O B, o BBl 20 <
%rzaggﬂensl ky\lA%dg;rang %:edhgﬁg'ﬁ"-& rcuﬁﬁgé'@ 'ﬁgit?’t%&é CS&%%@P% @ﬂ@d‘y by 1,

’ bs r
éF gr ?c’x; gbs}\llotz w@&rﬁg $e2, @Zbﬁd cfaszm étla %Memgﬁﬂ% Eulr%n?ylha \c/at@lsq%nylzor
or 4 carbon at mthyﬁulf@wamm er;heIsa i2 thescase mataqubmhtyamfmaﬁacadh Aﬁéttdw\lsam no,

sul farmyl m%@(/ﬁf‘i’é hinG BREFHHY rsik f%w(] ?g‘rg Safined |ndeper2| ently of205new

i sO, 1,
another.

R(30) and R(31)

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

10 or
R(30) and R(31)
together are 6xygen or a chain of 2 methylene groups
and their pharmaceutically acceptable salts.

15 2. A compound of the formula | as claimed in claim 1, in which: _
A1, A2, A3, A4, A5, A6, A7 and A8 independently of one another are nitrogen, CH or

CR(9), atieast one of these groups being nitrogen and at least 4 of these
groups belng CH;

R(1) is C(O)OR(Q) SO2R(10), COR(11) or C(O)NR(12)R(13)
20 R(9), R(10}, R(11) and R(12)
' independently of one another are CXHQX-R(M);
X i50,1,2,30r4;
where x cannot be 0 if R(14) is OR(15);
_ R(14) s alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
25 4,5,8,7, 8 or 9 carbon atoms, CF3, OR(15), phenyl,
P _ naphthyl, biphenylyl, fufyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms
where phenyl, naphthy!, biphenylvl, furyl,- thienyl and
the N-containing heteroaromatic are unsubstituted or

- 30 substituted by 1, 2 or 3 substituents selected from
~ the group consisting of F, Cl, Br, I,"CF3,. OCF3, NO9,




R(21) is hydrogen or al kyI havi ng 1, 2, 3, 4 or 5 carbon atoms; R(22) is

al kyl having 1, 2, 3, 4 or 5 carbon atons;. R(4) is hydrogenjunaldops havi ng
1, 2, 3, 4, 5 or 6 carbon atonms or CF3; R(5) independently of one another
is F, d, Br, I, CF3, NO2, CN, COOwve, 30 CONH2, COwve, NH2, OH, al kyl having
1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 car bqn at ons,

di met hyl am no, sul famoyl, methylsul fonyl or 2 June 2005 55~

nmet hyl sul fonyl am no; R(30) and R(31) ﬁgependently of one another are
hydrogen or al kyl having 1, 2 or 3 carbon atonms; 5 or R(30) and R(31) are

a chain of 2 nethylene groups apg,thejr, eyt | ac ept abI e sal ts.
10 3. A conpound of the fornu!az msé@pymﬁ%&z@ Lﬁ&é(ﬁnltal y Bavmeg
restriction that A, A2, A3, , : I ndepende

anot her are nitrogen, CH or W@ eégft)&?ggﬁg o‘?ﬂg A [P H‘ivg of
t hese groups are nitrogen and at cbﬁmtatomsoﬂlrﬁé’tﬁﬁﬁnﬂﬁéuﬂﬁfa%@ylm 15 4. A

conmpound of the formula |I. as clained in clains - whi ch:
AlrmAZ A3, A4, A5, A6, A7andA8 i ndepBiediavisuliony aan@rl%thﬂﬁn@nsda@mn,trogen CH or

CR( 5), shere at | east one pf t3hql ni tro n and
at | east 4 of these groupsR%ggibe W&a&s@ i s’ C(Cﬁ(%fgﬁb%%s%fﬁt 11)
or C(ONR(12)R(13); R(9), R(10),h&(ingdB, 4nd orﬁ(dai‘bonmorﬁawkg%(r%ﬁahnyw is 0,
1, 2, 3 or 4, where x cannot be 0 if R(14) is OR(15),
which is unsubstituted or substituted by1,20r3
substituents selected from the group consisting of
F, Cl, Br, I, CF3, NOp, CN, COOMe, CONHo,
10 _ _ COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfony! and
methylsulfonylammo

R(13) is hydrogen alkyl having 1, 2 3 or 4 carbon atoms or CF3;
15 R(2) is hydrogen, alkyi having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyH2y-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16) is alkyl having 1,2,3,4,50r6 carbon atoms, cycloalkyl having 3, 4,
20 5,6,7,8, 9, carbon atoms, CF3, OR(17), SO3Me, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atoms, '
where phenyi, naphthyl, furyl thienyl and the N-containing
hetercaromatic are unsubstituted or substltuted by1,20r3
25 . . substituents selected from the group consisting of ¥, Cl, Br, |,
| | CF3, OCF3, NOg, CN, COOMe, CONHp, COMe, NHy, OH,

alkyl having 1,2, 3 or 4 carbon atoms, alkoky having 1, 2, 3
or 4 carbon atoms, dimethylamino, sulfamoyl, methyisulfonyl
and methylsuifonylamino;
30 R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
| ' cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or



25 R(14) is alkyl having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3,
4, 5, 6, 7, 8 or 9 carbon atoms, CF3, OR(15), phenyl, i _. maphetiugs,
bi phenylyl; furyl, thienyl or an N-containing heteroaromatic having 1, 2,
3, 4, 5 6, 7, 8 or 9 carbon atons; where phenyl, naphthyl, biphenylyl,
furyl, thienyl and 30 the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents s cted from the g+oeup consisting
of F, d, Br, |, CF3, OCF3, NO2, 2 June 2005 56 CN, COOMe, CONH2, COMe,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or

4 carbon atons, dinethylam g, of éwl_, met hyl sul f onyl and
nmet hyl sul fonylam no; 5 R(1 s al k ving 1, 2, 3, 4 or 5 carbon atons,

cycl oal kyl having 3, 4, 5 or 6 qmé;grpr@hgngpgﬁﬁsopa |are ulBi t?shltut%d
unsubstituted or substituted by 1, 2 or 3 subst it uen s sel ected omTthe

erngpOa,or]Z: i;: n%a\c/)}‘ ngFl, CIZ, gr or ¢ IOF Sg;;r:éz;m%w ?%@gtltﬁﬁg?ﬁgﬁeﬁ%mg or

i o, S, Y s e

rln,st 2y0;§53 ca)r/bon at ons: R(3) |)s/ é’ﬁq???&? Rg@\“k% cgt? K rc’ge(liHI %Ihavmg

CZH2z-R(16), where R(16) is defi ned, Q%rﬂflﬁrﬁéﬁ%@omé,béw@xy Ralifg 112287y
carbon atoms, dimethylamino, sulfamoyl,

methylsulfonyl and methylsulfonylamino;
or

10 R(3) is CHR(18)R(19);
R(18) is hydrogen or C,H2,-R(16), where R(16) is defined as indicated
above;
z is0,1,20r3;
R(19) is CONHZ, CONR(20)R(21), COOR(22) or CH20H;'
15 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CyH2y-CF3 or CyHay-phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN,
20 - COOMe, CONHy, COMe, NHy, OH, alkyl having 1,
‘ 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl,
methylsulfony! and methYIsulfonylamino;
| v is0,1,2or3: '
25 w - is0,1,20r3;
- . R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;.
R(4) is hydrogen alkyl having 1, 2, 3 4,5 or 6 carbon atoms or CFg;

R(5) mdependently of one another is F, Cl, Br, |, CF3, NO3, CN, COOMe,
30 CONH3y, COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, suifamoyl, methyisulfonyl or



20 R(19) is CONH2, CONR(20)R(21), COOR(22) or CH20OH, R(20) is hydrogen,

al kyl having 1, 2, 3, 4 or 5 carbon atons, CVH2V-CF3 or Coptinepbesyl ,
where the phenyl ring is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group 25 consisting of F, d, Br, |, CF3,
NGz, CN, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 2, 3 or4 carbon5 atons, di met hyl am-no, sul fanoyl,
net hyl sul f onyl and nethylsulfonylanino,530 v is0,1,20r3; wis0,1,20r3; 2
June 2005 57 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon

atons; R(22) irﬁ?ﬁb{&!lfogﬁ\i‘lhgﬁol’ 2, 3, 4 or 5 carbon atons; R(4) is

hydr ogen or al Ky avin '2 carbon atons; R(5) independently of one
anot her iR(3B)afd.R@1) I, CF3, NO2, CN, COOwve, 5 CONH2, COWVe, NH2, OH alky
having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons,
di met hyl ami no, R4gRendeptly ofenaAnsther @y ihydroganconglkyithaving il a2rion8;care@9) and
R(31) independ%m@hg.of one another are hydrogen or methyl. 10 5. A
conpound of the foriula | as claimed inclains 1 - 3, in which: A, A2,

A3, A4,5 M6, A6, A7 and A8 independently of one another are nitrogen, CH or

CR(5), at | t one and at nost two of these groups are nitrogen and ‘
at(leaswéﬁ}a?%ﬁg?broups 15 are CH R(1) is CCOOR(9), SO2R(10), COR(11) ,

or (O NR(12) Reiddichain of 2 methylene groups

and their pharmaceutically acceptable salts.

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

15 4. A compound of the formula l.as claimed in claims 1 - 3 in which:
A1, A2, A3, A4, A5, A6, A7 and A8 |
independently of one another are nitrogen, CH or CR(5), where at least one

and at most two of these groups are nitrogen and at least 4 of these groups
are CH; ' |

20 R(1) s C(O)OR(9), SO2R(10), COR(11) or C(O_)NR(12)R(13);
R(9), R(10), R(11) and R(12)
are CyHox-R(14);

X i80,1,2,30r4, _ -
where x cannot be 0 if R(14) is OR(15);
25 _ R(14) is alkyl having 1, 2, 3 or 4 carbon atoms,_ cycloalkyl having 3,

4,5, 6,7, 8 or 9 carbon atoms, CFg, QR(1 5), phenvi,
naphthyl, biphenylyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5 6,.7, 8 or 9 carbon atoms;
| where phenyl, naphthyl, biphenylyl, furyl, thienyl and
- 30 the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF3, OCF3, NO»,



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

xis 0, 1, 2, 3 or4; 20 R(14) is alkyl having 1, 2, 3 or4 eajjperossons,
cycl oal kyl having 3, 4, 5 6, 7, 8 or 9 carbon atons, CF3, phenyl,
napht hyl ,  bi phenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons; where phenyl, naphthyl,

bi phenylyl, furyl, thienyl and 25 the % ont ai ni ng heteroaronatic are
unsubstituted or substituted by 1, 2 o substituents selected from the
group consisting of F, d, Br, |, CF3, OCF3, N2, CN, COOve, CONH2, COW,

| kyl havi 1, 2, 3 or rhan XY, havi .2, .3 or
EHCZ*}O (?;r bgn gt orréltlI gigmet hyl ami no,CIg’u(lEégﬁ@% eb%@@fﬂwléagﬁﬁ‘zl *:jang
met hyl sul f onyl am no; 2 June 2005 3 ' ; IS rogen
or methyl; R(3) is CyH2y-R(16); 37’?éS@hi%aHﬁﬁn?‘%&ggﬁngﬁﬁé%g%8aﬁr?c5t be 0
if R(16) is OR(17); R(16) is al kyartfmvatogns didettiylartinobsdifarfiogiar bon at ons,

cycl oal kyl having 3, 4, 5, 6, 7, 8 9 carhbon atons, CF3, CR(l_?),.SOZI\/e.,
phenyl, naphthyl, furyl, thi enyIm%thy'éHﬁ‘P@ﬂ&Wdﬂﬁﬁhﬁﬁl’g@ﬂﬂﬁﬂﬁm@mi IhCI havi ng
1, 2, 35 4, 5, 6, 7, 8 or r s 0 e
Turyl, Thienyl and the N cant o ninahot®iling 102 8 br 8 gpyuar\nsa@gﬁ}tcﬁ%‘qga“‘&
substituted by 1, 2 or 3 substithamilng$ell,6cat€ﬁicénbom&tthmsgod¥‘?mrm@ﬁy§t| ng
of F, d, Br, I, CF3, OCF3, N2, CN, COOwve, CONH2, COwe, NHZ, ,
which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of

F, Cl, Br, I, CF3, NOg, CN, COOMe, CONHpo,
10 , COMe, NHo, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl,. methylsulfonyl and
' methylsulfonylamino; |
“ R(13) is hydrogen |
15 R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(3) is CHR(18)R(19); | |
R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as ‘i-ndicated

above;
z is0, 1, 20r3; _ . _
20 R(19) is CONHp, CONR(20)R(21), COOR(22) or CHpOH;

R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
CyHay-CF3 or CyHoy-phenyl,
- where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group
25 : consisting of F, Cl, Br, I, CF3, NOg, CN, COOMé,
- - CONHg, COMe, NHyp, OH, alky! having 1, 2, 3 or 4

carbon‘atdms, alkoxy having 1, 2, 3'or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; '
30 v . is0,1,20r3:;
‘ W is0,1,20r3;




al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 15 or 4
carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl and june 2005

met hyl sul f onyl am no; R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atons, cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 3-
or 4- pyridyl; 20 where phenyl or 2-, 3- or 4- pyrldyl are unsubstituted or
substituted by 1, 2 or 3 substituents s cted fromthe group consisting

of F, d, Br, |, CF3, N2, CN, COOw, H2, COwe, NH2, OH, al kyl having
1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atoms, ”
di net hyl am no, 25 sul |..and t no, I1R(4
hydroggn or al kyl ha\fli 1'3()P9§'t°2’§bbog- '@M‘“%%EP % Eﬂ's one
another is F, CJ Br R(122) CBaIMavu 1, BO8ME or 5@&M8n af&% NH2 CH, al kyl
having 1, []é car bon atons, oxy havi ng 1, 2, 3 or 4 carbon atons,
di net hyl $ Qvereespior E!‘f’@ffrﬂ'gﬂ‘/m ? 8h i caghon atprast hyI sul fonyl ami no; 2 June

methyl '%XO oﬁ‘f“%@&%’%’vtﬁéﬁ SRR Pt BE 1 RBS ROu S Bt e
restricgion t hagomgl €OIﬁe”NH @Qg r@ékzgs r4%%rb atdﬁ? %’@hese

|ndependently of oné& anot her ere east

ha T n
E Ry )magadﬁaﬁ%%%”%%ﬁ'&%%% RS
R(10), R(11) amethylspifomflaminaiox- R(14): x is0,1,20r3; R(14) is alkyl having

1, 2, 3 @(36) SA4 m@l )at ons, cycl oal kyl having 3,
independently of one another are hydrogen or methyl.
10 _
5. A compound of the formula | as claimed in claims 1 - 3, in which:
A1, A2, A3, A4, A5, A6, A7 and A8
independently of one another are nitrogen, CH or CR(5), where at least one |

and at most two of these groups are nitrogen and at least 4 of these groups
15 are CH;

R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R.(13);
| R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
X is0,1,2,3o0r4; _ ,
20 R(1 4) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
' 4, 5, 6,7, 8 or 9 carbon atoms, CF3, bhenyi, naphthy!,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
‘having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms;
where phenyl, naphthyli, biphenylyl, furyl, thienyl and
25 the N-containing heteroaromatic are uhsubstituted or
- , substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF3, OCF3, NOg,
CN, COOMe, CONH2, COMe, NHa, OH, alky! having
1, 2, 3 or 4 carbon-atoms, alkoxy having 1, 2, 3 or 4
30 | ~ carbon atoms, dimethylamino, sulfamoyl,
| methylsulfonyl and methylsulfonylamino;



4, 5, 6, 7, 8 or 9 carbon atons, CF3, phenyl or pyridyl, 15 where phenyl
and pyridyl are unsubstituted or substituted by 1 or 2 subsjijdeusots
selected fromthe group consisting of F, d, Br, |, CF3, OCF3, OH, alkyl
having 1, 2 or 3 carbon atons or al koxy having 1 or 2 carbon atons; R(13)
is hydrogen; 20 R(2) is hydrogen; R(3) is CyH2y-R(16); y is 0, 1 or 2;
R(16) is alkyl having 1, 2, 3 carbon at% cycl oal kyl havisag 5 or 6 carbon
atons, CF3, phenyl, or pyridyl 25 where gﬁen and pyridyl are
unsubstituted or substituted by 1 or 2 substltuents selected fromthe

group consi sting of : 3, alkyl having 1, 2 or 3 carbon atons
or al koxy ~ having | 3(139 |§E§dro ohs; R(4) is hydrogen; 30 R(5)
i ndependdd?)y d$ hptegenatrtreethys F, C, CF3, CN, COOVe, CONH2, COMe, NH2,

OH, al kyl vin _carbon atons or al koxy having 1 or 2 carbon 2
June ZOOBR&ZO éﬁggh‘tlzzfﬂ"é) and R(31) independently of one another are

hydr ogen or S/hyl %@Q%c\gnp und of the formula | as clained in claim?7,
wherein: R(1)“is (11); R(9) and R(11) independently of one
anot hersare O<H2x R( Wﬁet‘e y)@dnﬁ@gg,emf§1@ SI@RL@)QJ s cycl oal kyl having 5 or

6 carbon atons or he wher e phenyl I's unsubstituted or substituted by 1
or is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalky! having 3, 4,

5,6, 7, 8, 9 carbon atoms, CF3, OR(17), SO2Me, phenyl, naphthyl,

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

10 where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, ClI, Br, |,
CF3, OCF3, NO2, CN, COOMe, CONHo, COMe, NH5, OH, |
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3

15 or 4 carbon atoms, dimethylamino, sulfa'moyl, metﬁylsulfonyl
and methylsulfonylamino;

R(17) is hydrogen, alkyi having 1, 2, 3, 4 or 5 carbon atoms,
cycioalkyl having 3, 4, 5 or 6 carbon atoms, CF3', phenyl or
2-, 3- or 4~ pyridyl;
- 20 where phenyl or 2-, 3- or 4- pyridyl are unsubstituted or
substituted by 1, 2 or 3 substituents selected ffom the group
consisting of F, Cl, Br, |, CF3, NO2, CN, COOMe, CONH>,

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

alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
?5 sulfamoyl, methylsuifonyl and methylsulfonylamino;
R(4)  hydrogen or alkyl having 1 or 2 carbon atoms; |
R(S)  independently of one another is F, Cl, Br, |, CF3, NOg, CN, COOMe,
CONH2, COMe, NHo, OH, alkyl having 1,2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, su!famoyi methylsulfonyl or
30 methyisulfonylamino;



t

2 substituents selected fromthe group consisting of F, O, Br, |, CF3,

OCF3, OH, alkyl having 1, 2 or 3 carbon atons or al koxy haviga Zo0sr 2
carbon atons; 15 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 atons, cycloal kyl having 3, 4, 5 or

6 carbon atons, phenyl or pyridyl, 20 where phenyl and pyridyl are

unsubstituted or substituted by 1, 2 or..3 carbon atons selecied fromthe
group consisting of F, d, CF3, alkyl ﬁgvi ng 1, 2, 3 carbon atons and :
al koxy having | or 2 carbon atons; R(4) is hydrogen; 25 R(5) independently
of one a [ a, alkyl having 1, 2, 3 carbon atons or al koxy

havi ng 1r%¢%§aggr§%@rq)atons; R(30) and R(31) are hydrogen. 30 9. A conpound
of the fornul aihd@ﬁerﬁdefmit!g&ﬁohe apideherareydr@dercbpindthyl. to 8 or its
pharmaceutically acceptable salts for use as a pharmaceutical. 2 June 2005
61 10. A pharnmaceutical preparation, conprising an efficacious anmount of

at | east - ' I ne or.nbre, o . ai N
T 108 ara/oeTPBaNE Sy e ERRULLT R bRirhed Ty lah S hayibo MRCreSlielBb gt ad s
conpoundl,nitroggt Aed A, A2, ABhASIAGEAT Il A irkpeptishileoleié ahemenase aiflbt i ves
and, if {;ﬁpréate, agg{?éignal ly 5 one or._ nore other pharnmacol ogi cal
active c % nyaerejgt le gsthese gouRmBBURH-of the fornula | as clainmed in
one or nore of clains 1 to 8-and/or of a pharmaceutically acceptable salt
t hereof for the production of a nedicanment having K+ channel - bl ocki ng
action f dr A tempoendpitherfdrmpuladad cainsedin ¢aim B0irckhichel - medi at ed di seases.

R(1) is C(O)OR(9), SQ2R(10), COR(11) or C(O)NR(12)R(13);
10 R(9), R(10), R(11) and R(12)
are CXH'2x~R(14);
X is0,1,2o0r3;
R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky! having 3, |

4,5, 6,7, 8 or 9 carbon atoms, CF3, phenyl or pyridyl,
16 | where phenyl and pyridyl are unsubstituted or substituted by
1 or 2 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms
or alkoxy having 1 or 2 carbon.atoms;
. _ R(13) is hydrogen;
20 R(2) is hydrogen;
R(3) is CyHoy-R(16);
' Ly is0,1o0r2; |
R(16) is alky! having 1, 2, 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, CF3, phenyl, or pyridyl
25 where phenyl, and pyridyl are unsubstituted or substituted by
i o 1 or 2 substituents selected from the group consisting of F,
CI CF3, OCF3, alkyt having 1, 2 or 3 carbon atoms or alkoxy
‘having 1 or 2 carbon atoms; -
R{4) s hydrogen;
30 R(5) independent!y of one another is F, Cl, CF3, CN, COOMe, CONH2, COMe,

NHo2, OH, atkyl having 1, 2 or 3 carbon _atorhs or alkoxy héi)ing 1 or 2 carbon



12. The use of a compound of the fornmula | as clainmed in one or nore of
clains 1 to 8 and/or of ‘a pharmaceutically acceptable sal b jjaeroeot for the
production of a nmedicanent for the therapy or prophylaxis of cardiac
arrhyt hm as which can be 15 elimnated by action potential prolongation.

13. The use of a conpound of the formula | as claimed in one or nore of
~claime 1 to 8 and/or of a pharnaceuticglly accept abl e salt--thereof for the
production of a nedicanment for the the pr or prophylaxis of reentry
arrhythm as. 20 14. The use of a conpound of the formula | as claimed in
one or nore of %%ﬁ%ns 1 to 8 and/or of a pharnmaceutically acceptable salt
thereof for thé& duction of a nedicanent for the therapy or prophylaxis
of supravwa0)asdlRB1prrhythmas. 25 15. The use of a conpound of the
formula I, as clained in one or nore of clains 1 to 8 and/or of a

phar maceifdepandgnily of poaignethasiare tygragsin eometthvd production of a

nmedi canent for the therapy or prophylaxis of atrial fibrillation or atrial
flutters. 16. The use of a conpound of the formula | as clainmed in one or

nmor e of5 @l & compotrad oBBieGoandiadraélammed it Same Tt Weakdid: accept abl e salt
t hereof for. the &r(sduction of a nedicament for the termnation of atrial
fibrillafi{dh ofs &t )%(gf)IC\EtQQRﬁ‘k)éardi oversion). 2 June 2005 62 1,71A

phar maceut i cal Iﬁgfﬁﬁd %Hr?n conprising an efficacious anount of at |east
one compound O e rmula | as clainmed in one or nore of clains 1-to-8

and/ or of a pharmacidependéntlyactent ahbthes akd Chier €Rf149nd of a | Kr channel
bl ocker as active conpounds, together with pharnaceutically acceptable
vehicl es and additiv¥s. 5 i8d), 1AZ20ra3;maceuti cal preparation, conprising an

ef ficag ous anount o I one,.co nd.of the fornula | gs clainmed in
one oﬁ%'rmre of clai ng(ﬁé)t ogﬁ}ﬂ?@/‘n@fj h@?’%oyﬂﬁgm?{oéﬁ? PQPQ‘E’@th abl e salt
thereof and of a IKs channel bl ogkerfe giferigid VEsULREIREY MSUbSRARIISY 1 Wt h
pharmaceutically acceptabl e vehicles and additives. 10 19. A pharnaceuti cal

preparation, conprising an efficaévbstduanisaeleded fom thesgrosipeconsisting of
. | F, Cl, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3
carbon atoms or alkoxy having 1 or 2 carbon atoms;
15 R(2) is hydrogen; '
R(3) is CyHoy-R(16);
y is0, 1o0r2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalky! having -3, 4,50r6
carbon atoms, phenyl or pyridyl,
- 20 where bheny] and pyridyl are unsubstituted or substituted by
1, 2 or 3 carbon atoms selected from the group consisting of
F, Cl, CF3, alkyl having 1, 2, 3 carbon atoms and alkoxy
-having 1 or 2 carbon atoms; |
R({4) is hydrogen; | _
25 R(5) independently of one another is F, Cl, alkyl having 1, 2, 3 carbon atoms or
- alkdxy having 1 or 2 carbon atoms; '
R(30) and R(31)
are hydrogen.

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




conmpound of the fornula | as claimed in one or nore of clains 1 to 8 and/or
of a pharnaceutically acceptable salt thereof and of a betxa;pkoplsr as
active compounds, together with pharmaceutically acceptable vehicles and

addi ti ves.
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10. A pharmaceutical preparation, comprising an efficacious amount of at least cne
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof as active compound, together with
pharmaceutically acceptable vehicles and additives and, if appropriate, additionally

5 one or more other pharmacological active compounds.

11. The use of a compound of the formula | as claimed in one or more of claims 1 to

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

medibament having K* channel-blocking action for the therapy and prophylaxis of K*

10 channel-mediated diseases.

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

15 eliminated by action potential prolongation.

13. The use of a compound of the formula | as claimed in one or more of claims 1 to
8 and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the therapy or prophyiaxis of reentry arrhythmias.
20 ‘ ' .
14. The use of a compound of the formula | as claimed in one or more of claims 1 to
8 and/or of a pharmaceutically acceptable salt thereof for the production of a
- medicament for the therapy or prophylaxis of supraventricular arrhythmias.

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

16. The use of a compound of the formula | as claimed in one or more of claims 1 to
30 6 and/or of a pharmaceutically acceptable salt thereof for the production of a
medicament for the termination of atrial fibrillation or atrial flutters (cardioversion).
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K?’;IA pharrﬁaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more ‘of claims 1-to-8 and/or of a
pharmaceutically acceptable salt thereof and of a IKr channel blocker as active |
compounds, together with pharmaceutically acceptable vehicles and additives.

18. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a IKs channel blocker as active
compounds, together with pharmaceutically acceptable vehicles and‘additives.

19. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a beta biocker as active compounds, -

together with pharmaceutically acceptable vehicles and additives.



