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processes for their use as nedi canent, and
phar maceuti cal prepar at ﬁ%%gﬁé?ng?@lshgﬂ ChANNEE INFHIBEORSnvent i on rel at es
to ortho, ortho- substltut ed nitrogen-containing bisaryl conpounds of the

formula | A2 Ad j E: ~A3 11 Al N R 7 (31) R(3) R(115 0 R(2) A8, A7T~A6
10 in whi @Rho, ortho—su stituted nitrogen-containing bisaryl compounds, processes for their

S preparation, their use as medicament, and pharmaceutical preparations comprising
them

The present invention relates to ortho ortho-substltuted nitrogen- contafnmg bisaryi
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,



A4, A5, A6, A7 and A8 |ndependently of one another are
ﬁ:trQSenABm or CR(5), at |east one of these groups bei ng Njids0uR5 an(ilat
| éast 4 of these 15 groups being CH R(1) is C(OOR(9), SO2R( 10)2 COR(11)
C(ONR(12)R(13) or C(S)NR(12)R(13); R(9, R(10), R(11) anczi Rgl) 4 20
I ndependent|y of one another are CXH2x-R(14); x is 0, 1 IOL 5
where x cannot be O if R(14) is OR(15) op S2Me; R(14) is. alfky avi ngl
2, 3, 4, 5 or 6 atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or
carbon atoms, CF3, C2F5, C3F7, CH2F, CHF2, OR(15), SC2Me, phenyl,

i phenyl yl furyl, thivemgre pivensf) ddpheiyi Abiphafyiae ke O ; Ar%y
Egelh;gyll l2)I ngng,yél 5, 6y 7, 8 Nq carrg,gn at ons, g Jung1 &8 gﬁﬂlmﬂ
phenyl, naphthyl, biphenylyl, #6‘? -Eanigiing ﬁﬁtﬁmﬁmﬂw&mﬂetmsublsgtdted or

. . ¢
het er oaromati c are unsubst it ut ed Sﬁbsti@@i)%ﬁ“ﬁgﬂ?%ﬁgi!g el @%? Eébrtngeg\ls
selected from the group consisting o '
COOVe, CONHZ2, CO\/e NH2, OH, al ke peodipngonsistirigy of3F, atl, quadp:%ncﬂ{;pérmozl
al koxy having 1, 2, 3 or 4 carbon atons, dinethylamn no, sul fanoyl

net hyl stl fonyl and met hyl sul fonyﬁi‘in("n@ow IGONHp, TRMe, iy, f(m-llalnghé’wngl or
5 carbon atons, cycloalkyl 10 h V|n 3, 4, 5 or 6 carbon atons
phenyl, which is unsubstituted or 2 @ﬁﬂlqaﬁb@@abyn&, alkoxyr having ubgt Btopant s

xS, "Ll by e AL B s ooy
having 1, 2, 3 or 4 carbon atons, methyisulfonyf and methylsulfonyiama_no,
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 CyHgy-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, §,
30 CF3, OCF3, NOg, CN, COOMe, CONHp, COMe, NH», OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy héving 1,2, 3



di met hyl am no, sul fanoyl, nethyl sul fonyl ‘and et hyl sul fonyl am no; R(13) is

hydrogen, al kyl having 1, 2, 3 or 4 carbon atonms or CF3; R(Rnei2®0Bydrogen,
al kyl having 1, 2, 3 or 4 carbon atons or CF3; 20 R(3) is CyH2y-R(16); y is
0, 1, 2, 3 or 4, where y cannot be O if R(16) is OR(17) or SO2Me; R(16) is
aIkyI haV|ng 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5,

6, 7, 8 9, 10 or 11 car bon atoms, CF3, @2F5 C3F7, CH2F, -GHF2, 25 OR(17),
SO2Me, phenyl, napht hyl, furyI t hi enyl or an N-cont ai ni ng het er oar onat i ¢
having 1, 2, 3 4, 5, 6, 7 or, 9 carbon atonms,  where phenyl, naphthyl,
furyl, thienyl and the I\Lcé’i’iﬁa‘fq{pﬂﬁ ato[ps cFimatnamino, Mam%’hb'@@ﬁhvﬁuﬁﬂn)dr

substituted by 1, 2 or 3 ed fromthe group consisting
of F, d, Br, |, 30 CF3, OCFS k@m@@%@]ﬁg ‘CONH2, COWe, NH2, OH, al kyl
having 1, 2, 3 or 4 dﬂﬂlﬁ'bnl&thpﬂff@geal albylyhandng ng2,13, Qorscarlﬂamatoaﬁt% 3 or 4

car bon atoms di met hyl am ng, su] f 1, et hyl sul f

met hyl sul f onyl ami no; R(17) c{ygloa%fﬁoéﬁg 3a|4k3|0fr§a%étfggﬂ @torgs §F34P|@ﬁn)$06ar bon
atons, gcycloal kyl having carbon atons, CF3, phenyl or 5 2-,
3- or 45 pyridyl, where phen I quﬁzﬁf/n%yl or 4-pyri dyI are unsubstituted or

substituted by 1 2 or 3 substitugrrs pheh@cdred, gr@m i ng
of F, d, Br, |, CF3, OCF3, N, pcool@e %gylgir@%sﬁﬁé‘tﬁg tI(<jl 10

having 1, 2, 3 or 4 carbon atomsOr ﬁ'lifkiﬂiytelddw ﬂt.g'Z @r32ubstﬁuents4s&la¢tbdrfrom ons,
di et hyl am no, sul fanmoyl, net hytr@brfo‘aByéon%%‘i’mg%tf*ﬁ{'d”éf, ,%}23,%&?’3,

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;




or R(3) is CHR(18)R(19); 15 R(18) is hydrogen or CZH2z-R(16), where R(16)
Is defined as indicated above; z i1s0,1,20r3; R(19) is COOH Jipd\NHiDS

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
unsubstituted or substltuted by 1, 2 or 3 substltuents sel ected fromthe
gfoup consisting of F, O, Br, |, CF3, @CF3, N2, CN, COOVE, CONH2, COWe,
NH2, OH, al kyl having 1, 25 2, 3 or 4 carbon atons, al koxy having 1, 2, 3
or 4 carﬁg at ons, . di met hy Ianlno sul f anmoyl , nethylsulfonyl and

met hyl sul ‘ﬂw alsiygirogen, sabksd hawing; 1, 2y3, 405 br BacsAboR @tdh2 br Grsy;hydr ogen or
al kyl havj N9 1, 2, 3, 4 or 5 carbon atoms; R(22) is alkyl having 1, 2, 3,
4 or 5 caébon atons; 2 June 2005 4 R(4) is hydrogen, alkyl having 1, 2, 3,
4, 5 or 6R gfjoms or CF3; or R(3) and R(4) together are a chain of 4
or 5 nethy ene groups of which one nethylene 5 group can be replaced by

-0-, -5-, -NH togmeearqh)cham oFNbbSﬁﬂ&i%tene%ré%Wﬁgﬁ/g,% @E{%B%‘ne !
ﬁgx(?it Egr o F %pu @Qrbﬁ’orr‘?p%‘:@ggy Aoy -NHaviN(gethyl 2, orBN(henkyd:)a;r bon at ons,

di et hyl o, |ﬁ(§é;§@1@é¥:'ﬂ¥ o@?h??g@(%%rggﬂ Cﬁ)(r) Agﬁélpg/ ﬁa 8r|1\}/ Caér‘lono where in

the case that a pluralit
‘CONHz, COMe, NHp, OH, alkyl 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, A6, 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(9), 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



10 have the nmeaning CR(5), the radicals R(5) are defined independently of
one another. R(30) and R(31) independently of one another -ajghydsogen or
al'k_yl 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
acceptabl e salts. 20 Preferred conpounds _of the fornula | are those in
whicch: A, A2, A3, A4, A5, A6, A7 and AB i ndependent |y of..gne another are
nitrogen, CH or CR(5), at | east one of these groups being nitrogen and at
| east 4 of these groups bein % C(O ORrR(9) SOZR(lO% COR(11) or
C(ONR(12)R(13) 25 R(9), 65°af@ée1 iig h&M'agFé( 223, PnBebendeat § gadforcatoms,

anot her are CxH2x-R(14); x is O, heRvPh ht np 0,if
R(14) is OR(15): R(14) is al kyl ﬁ‘é@‘?rﬁéj F yg"aé i Pighemid é‘?’ﬂn&“eny' and
cycl oal kyl having 3, 30 4, 5, 6th&N- &Ma:rmgaeﬂemamhmm; arSfthsulBitdeel or

henyl, . naphthyl, bi phenyl yl, furyl, thienyl or. an N-containing 2 June
IC2)005y 5 heteroaromatic having 1, ngf tqub)51 40rp, S@SBFU@W%WIB@W%&WB

wher e phenyl, naphthyl, biphenyl yhe gf'dr!f éoqsﬁgl}ﬂ[ngybyq?dsg h&F§ ég%t

het eroaromatic are unsubstltut ed or bst nts

sel ected from5 the group consi stomg;;gbmfe (.Q)NH%” C(bMeCE@i%,@ﬁ%IkW%wng
COOMe, CONH2, COWe, NH2, OH, alkyl having 1, 2, or bon' atons
al koxy having 1, 2, 3 or 4 1,2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
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 is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOzMe;r

- 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), 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, thlenyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
30 substituents selected from the group consisting of F, C1, Br, |,

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



carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl and
met hyl sul fonyl am no; 10 R(15) is alkyl having 1,2,3,4 or 52cRhrBQO0&t ONS,
cycloal kyl 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, COOMe, CONH2, 15 COMe,
NH2, OH, al kyl having 1 2, 3 or 4 carbdﬁ at ons, al koxy havlng 1, 2, 3 or
4 carbon at ons, dlnethylan1no sulfanDyI nethylsulfonyl and
nethylsulfonylanino; R(13) g dro aIk having 1, 2, 3 or 4 carbon
atoms or CF3; 20 R(2) is é}élﬁs |21< |0 Gpmgmlatoms afi@mymaumgohrizeﬁorrs

or CF3; R(3) is CyH2y-R( 16)0 ann O if
R(16) is OR(17) or SC2Me: R( f%lﬁdrﬁgrqg c&?/f’z‘?{g%tﬁ 'a%'”&g@?@g”ﬁ’y Phiscfanon
atons, cycloal kyl havi ng 3and,methyistlfofylaimin®, 9, carbon atoms CF3 :

OR(17), SO2Me, phenyl pht . furyl ~thienyl or an_N containing
het er oar omati ¢ havi ngljaq?? IS g%rgge@,,al%yl ha?"”QS“o? S 4aF ﬁ@ﬁrmrb&@miwnere

phenyl ,5napht hyl , furyl, tl& EB% v Eng i e t| c are -
unsubstltut ed or substltut eg by ¥ ’ﬁé]g Ngﬁﬁﬁpﬁﬁgt&ﬁé é %lelolrom
the group consisting of F, 2C13- d3r4,. hrig@h=3, OCF3, N2, CN, COOVE CONH2,

COve, NH2, OH 2 June 2005 6 al k havi n 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carb¥ e@ﬁ@h%n dlﬂ?eimraftﬂmgdybaﬁefmmantuted

met hyl sul fonyl and net hyl sul fon 17 drogen ving 1,
2.3, 4 or 5 carbon atons, éfll{?dﬂs@iﬂlteg(b ?iorg\é tents’s lft%-/cted?'rom
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,
il L 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 is0,1,2o0r3; :
' R(21 ) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;



5 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 unsubstitujpd 2006 .
substituted by 1, 2 or 3 substituents selected from the group consisting

of F, d, Br, I, CF3, OCF3, NO2, 10 CN, COOwve, CONH2, COVe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atons, al koxi having 1, 2, 3 or 4 carbon
atons, di net hyl am no, sul fanoyl, nethylsulfonyl and rret hyl.sul f onyl ani no;

or 15 R(3) is CHR(11 8)R(1 9); R(18) is hydrogen or CZH2z-R(16), where
R(16) is defined as a& ated above; z is 1, 2 or 3; R(19) is CONH2,
CONR( 20) R( 21), 2dr iTppo-having & 209, 4§r|5>wbg@ﬁtora$ kyl having 1, 2,

U5 unsubsi i 2%“2‘-"*@ ?W‘Jﬁ‘ﬁﬁﬁ? 5 SR *ﬁ%PECEE?eEPZSV'nLh}”g
t he Lhe or oumR( 5&n$m§épé]ﬁiéhfﬂy'5foﬁban@iher'usFC'(_D?r BP‘FFéthO o2 @)q GO aw’ CONH2,

al Kyl having 1, , or "4 ‘carbon 'ng 1, 2,
3 or 4 car bon GONS, GihMe! NHgaIDFmQalkﬁlleﬂ'@WZ 38?&%&94 &®
met hyl sul f onyl am no; v is0, -1, 2or 30 wis 0, 1, or R(2 1

hydr ogel or al mwmgamz@ dr42arﬁbn dtonts, almammnmbomﬁlfanﬁoﬂma%ﬂ%@&ﬁfon}lér
R(22) is alkyl atyl Ing 3 4 or 5 carbon atons;
methyls Ifor’ny!aml

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)
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(5), where at least one

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

25 R(1) is C(O)OR(9), SOoR(10), COR(11) or C(O)NR(12)R(13)
R(9). R(10), R(11) and R(12)
-  are CyHox-R(14);

X is0, 1,2, 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,



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

R(5) independently of one another is F, O, Br, |, CF3, NO2 juad,20660MVe,
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, nethylsulfonyl

or et hyI sul fonyl am no; R(30) and R(31)_independently of one another are
hydrogen or al kyl having 1, 2 or 3 car boh atons; 10 or R(-30)" and R(31) are
a chain of 2 nmethylene groups and their phar maceut i cal | y acceptable salts.

P i cul arl f d co unds o efor la | are those in which Al,
i\g, igt | Zz o A)5/, p'rb\g, eg\;ean&'aﬁgﬂ" ﬁ@B’é‘?@@ﬂt fupylot W%ﬁﬁth‘l’@m@@nﬁl t rogen,
' I t
CH or CR(5), where at eaﬁ@té}ﬁarcﬂﬁslt:@ﬁaﬂﬁ§1 2, 41)0 @é%%&f Ql%lograﬁglms

nitrogen and at |east 4 of these groups ry par
preferred conpounds of the fornu ereahenylhnapl"ltl':yl wiphenylyl, /ﬂerI Aﬂ;erﬁﬁan@M

A5, A6, A7 and A8 independently noth are nitro r CR(5),
where at |east one and at nost rﬂ@%’ Swoﬁﬁgcgfﬁpﬁﬁwt&%dﬁ

I 4Hof th CH; 11) or
QO NR12)R(19): RS R(10), ﬁf‘% H‘?Jﬁﬁ“ 15 O rsl sty Selsleod W )
2, 3 or 4, where x cannot be 0 ithergrogp Q@SM@Q@)‘F @D,B?(L@Fg,sO@IFIgyN VI ng

1, 2, 3 or4 carbon atons, cycloalkyl havin 7, or 9 car
atons, CF3, OR(15), phenyl, 2 JuRd\ £85EM %ONHZ COMe NH2, OH alkyl havmg

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, cycloalkyt
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, NOp, CN, COOMe,




hyl, biphenylyl, furyl, thienyl or an N-containing heteroaromatic
EZ\F/)ih;gyl, 2,p3, Z y5, 6, % 8 or 9ycarbon atons; where phenyine 2oapht 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, O, Br, I, CF3, OCF3, NOG2, CN, COOMwe, CONH2, COMWe,
NH2, OH, alkyl having 1, 2, 3 or 4 carb8n atons, al koxy hawing 1, 2, 3 or
4 carbon atons,  dinethylam no, sulfanoyl, 10 nethyl sul fonyl and

met hyl sul f onyl am no;3 Rng)5 S gl gb%vgg 1, 2 %Bﬂ%iﬁ;élri?ﬂv(i:r?s;rgggc&]ag?f’
or ' ;Ildi% ] L K

ﬁ%gtggl |k%/|ut ega\(;lr ngub,st i ',tut ed by ]t;'a t%C’or ?Fn subost i tauent S Sel ect ed tf)rom t he

group consisting of 15 F, d, Br, f, rdg?? ) W viihile2, TORAarb@oMve,

NH2, OH, al kyl having 1, 2, 3 or a{g@,g’rthhﬂém,sﬂl%mmg§gmy%u%nﬁ,an?a or

4 carbon atons, dinethylam no, sulfanoyl, _ _
met hyl sul fonyl ami no; 20 R(13) i @ﬁbdﬁsdéewlmgmﬂ)ol;ql( i{g?ydrogeg or al kyl having
1, 2 or53 carbon atons; R(3) is; 19); i s hydrogen or .
CZH2z- R? 16), where R(16) i g’ defi h%@’%’?%’ﬁgi cated above; 25 z is0,1, 2or3;
R(19) is CONH2, CONR(20)R(#1), CEWR(RZA opg; CH2OH, R(20) is hydrogen, alkyl
having 1, 2, 3, 4 orﬁ? arbon atoms, CvH2v-CF3 or OM2W phenyl, where the
phenyl ring is unsub ?ﬁut shysirogen or iafkyl bavingd, By 314 o SotarBos st uent s

selected fromthe greypo) s alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms; 7
10 R(5)  independently of one another is F, Ci, Br, |, CF3, NO2, CN, COOMe,
CONHgz, COMe, NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

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

R(30) and R(31) |
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
4,5,6,7,80r 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;



isting of F, d, Br, I, CF3, N, CN, COOVe, 2 June 2005 9 CONHZ,
COCO]\/lenSI s}\leg OH, aI kyI having 1, 2, 3 or 4 carbon atons, al koxwelmosng. 1, 2,
3 or 4 carbon- atons, dinethylamnino, sulfanoyl, nethylsulfonyl and
met hyl sul fonylamno; 5vis 0, 1, 2 or 3; wisO0,1,20r3; R(21) is hydrogen
or alkyl having 1, 2, 3, 4 or 5 carbon at ons; R(22) is alkyl having 1, 2,
3, 4 or 5 carbon atom; R(4) is hydrogenlr aI kyl having 1-er 2 carbon
atons; 10 R(5) |ndependently of one anot her |s F, CI, Br, I, CF3, N2, CN,

COOve, CONH2, COwve, NH2, OH, al kyl having or 4 carbon at ons,
al koxy having 1, 2, 3 or 4 car bdﬁh%rﬁcm’@nyu.nmhﬂwlahrphenylgumrghﬂyényl and

t hyl sul f onyl d R(3 15 inde ndently of
gﬁtehélnz;“hfe(r)nglr eOLdegge% zr met Kytﬁg]w ﬁrﬁ@é P%Eﬂgﬁm%m?@aw stk bl e
salts. Likew se very particul arl ysubstfuted by 1CQW§lﬁi§stﬁueﬁtQ%ﬁ§ﬁéq% are

those in which: A, A2, A3, A4, A5, AS, A7 and A8 20 i ndepe one
another are nitrogen, CH or CR(5} ﬁ\emfbc%fﬂ5$m0f5n@l Bankl Gits, ﬁ@lfg,tmﬁgpf

i's
QO CRB) TSBR(10) . CER(1D) or G RRACHS L@%gﬁiz, pHe, Mg EBSH%E%%
RU14) (s alkyl having 1. 2.3 ord: Car B4 GRTBHE A0YE: HkPES haKadiing, Sorar, s,
6, 7, 8 or 9 carbon atons, CF3, pheuwy atoﬁiﬁ?fi‘dﬁrhéihyiammo, sulfamoyl,
methyisulfonyl and methylsutfonylamino;
R(13) is hydrogen: |
10 R(2) is hydrogen or methyl;
CR@3) s CyH2,-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,




bi phenylyl, furyl, thienyl or an N-containing heteroaromatic 30 having 1,
2, 3, 4, 5 6, 7, 8 or 9 carbon atons; 2 June 2005 10 whereupbienps, '

napht hyl , bi phenylyl, furyl, thienyl and the N-containing heteroaronmatic
are unsubstituted or substituted by 1, 2 or 3 substituents selected from

.the group consisting of F, C, Br, |, CF3, OCF3, N2, 5 CN, COOwve, CONH2,

COve, NH2, OH, alkyl having I, 1 1, 2, Bl or 4 carbon atonms, al koxy having
1, 2, 3 or 4 carbon atoms, dinethylam no, sulfamoyl, net hyl sul fonyl and
met hyl sul f onyl am no; R( 13) i s hydrogen; 10 R(2) is hydrogen or methyl;

R(3) is CyH2y-R(16): vy i sO,alkexydeming ih2r 2 oy 4canbmi atoens) dirhefRyldhhincs
OR(17); R(16) is alkyl hav r 6, carbon atons, cycloal kyl

havi ng’3 4, 155, 6, 7, ?ﬁS%OXQm%WV%H%qWe@{Wwem phenyl ,.

napht hyl R4f)urythyer@wd)ralky]&vangm-Qldyrﬁ& Fe},ﬁgoarorratlc having 1, 2, 3,
4, 5, 6, (Z,% 8 .or rbon atonms, where pheny napht hyl , furyl, thi enyI
n

and the N tdf‘ﬁ‘??ﬁ{‘ ey f one anether laFtherb,sfr:Fguu@g GN, ﬂmeMeI uted by 1,
2 or 3 220 sub el romthe gro consisting of F, d, Br, I,
crs. ads, nop Colaeaie. Blar i nan aﬂsommmm lkoky 3 or 4
car bon atons, or, 4 a on at oms, di net hyl am no,
sul fanoyl, meth aﬁﬂ@y} h%ﬁ 89%#8’%%9F§Jﬁffaﬁ\/ i@ sutanyl, methyiswyfongigem
al kyl having 1me’2thyl3ulfényﬂanﬁ1cear bon at ons,
R(30) and R(31)
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);
¥ is0,1or2;




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 tbujgd 2065
substituted by 1, 2 or 3 substituents selected fromthe group 30
consisting of F, d, Br, |, CF3, N2, CN COOwve, CONH2, COMe, NH2, OH,

al kyl having 1, 2, 3 or 4 carbon atons, 2 June 2005 11 alkqﬁy having 1, 2,
3 or 4 carbon atoms, dinethylamno, sul¥anoyl, net hyl sul f.enyl and

met hyl sul fonyl am no; R(4) is hydrogen or al kyl having 1 or 2 carbon atons;
R(5) independe z of. one another is F, d, Br, |, CF3, N®, CN, COOwe, 5
CONH2, cove, NHB{TSn s glkyl hayngitn @, 8 cagboratnms, ayslastiy! having, 3.4, oonys

having 1, 2, 3 or 4 rmE ~edi | am sul fanoyl, nethyl sul f onyl
or mgt hyl sul f onyl am%r?(’;; ?%ﬁ%’égﬁ%{wioﬁé@?ﬂhem |y of&;Ee agli)t her are
hydrogen or methyl; 10 angyHdigiphephBl LAk ) RiabLe

E}s/pecigal ly preferred conpounds g:‘het Re Egmll g ?‘Jearnes'%t&’%gse I N \?\/ﬁ|.cth§tﬂﬂ tiys
nitrogen and Al, A2, A3, Ar2subsiiiuentd saiedted épenthengroypafoneisting@iher

are CHar D). uhere ot cheg3 Gobh, A1 oS on Tt el
SCR(10). GCR(1D) o GO NARDPH 957 P esion” "R1T) Bt R(1Y) 20 are
o e 2 B s B e b st e &Fa. ohenyt
o byt i AT whdidsrSAURGTY Shend anpinr isF eChiSta<eN; GOLaMer s CoMs] by
: NH2, OH, alkyl having 1, 2 or 3 carbon atoms or atkoxy having 1 or 2 carbon
10 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




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 kexy,ne3gppsg 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 or1?_sub§t|tut ed by l.or 2
substituents selected fromthe group con3|hst! ng (if F, 25 d bCF3, t OCF3, R((al4;<yl
having 1, 2 or 3 carbon atoms_or al kox 1avi n or car bon atons;
is hygrogen; R(5) independe%f?}'ycgﬁséﬁ@}lﬁﬂ‘dﬂglgr i§§ﬁ;‘b@:am®ﬂ??ngﬂkm{/i o
H2, COMe, NH2, OH, al kyl havin . or carbon atons
SO(;Ir 2 carbon 10 atons; R{Wn%iﬂ)g@(%afgo‘?ﬁ%%ndently of one another are
hydr ogen EQ{4)m3ti§}‘}|ydr ;their pharmaceutically acceptable salts. 15 Very
parti cul ar(f% especially preferred conpounds of the fornula | are those in

whi ch: | SnegryroRndy afoneamrathyr is ik, 9, alkyl r;%(mg 1) adepardendtomsalr one
anot herzare CXH2x- X [ 20r.3; 20 R(14) is cycl oal ky avi ng or
6 car bo% atorrs%%bigﬁaﬁ)wg 1\>/<ﬁ{é$garéﬁgrﬂ}?m§s unsubstituted or substituted by 1
or 2 suliR30)aadtR33kl ected fromthe group consisting of

are hydrogen;

and their pharmaceutically acceptable salts.

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 fibrillation™). |
|
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 (T4, Colatsky et al,



F, d, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or3 carbon atons or al koxy
having 1 or 2 carbon atons; 25 R(2) is hydrogen; R(3) is C%/ﬁlg\g-éab},_&;.y
i's0, 1or2; R(16) is alkyl having 1, 2 or 3 carbon, atons, cycloalkyl having
3, 4, 5 or 6 carbon atons, phenyl or pyridyl, 30 where phenyl and pyridyl
are unsubstituted or substituted by 1, 2 or 3"carbon atons_selected from
t-he group consisting of 2 June 2005 1314, d, CF3, alkyl having 1, 2, 3
carbon atons and al koxy having 1 or 2 carbon atons; R(4) is hydrogen; R(5)
i ndependently of one another is F, O, alkyl having 1, 2, 3 carbon atons or
5 al koxy BiugiDgy. Rest 19, t890,012%+ t48;;“PR{2GjunnhiaRG8lt)astaegdty dsrogen; and

' : ' I 10, The unds according to the
R T et A LA M G TN
and, as detairiiidt bphelbytent bf NPoldiifEKataRenfSThichifBw ol e tc:eﬁ‘f(,ir m

i
ou
desi gnated potassiumcurrent in the human atrium The conpounds

t her ef or eapaud K¢whanhelss Partidulgrphighavipbriafte & A4oH0ud Kerddd 'ﬂYe?‘o%ﬁ{?%ﬂ“ nds,
in 15 rticular for the treatnment and prophyl axis of atrial arrhythm as,
e.g. (g Feaifier dk. ¥iich gensistsa) 3 diffegenticompanendsrlKy, IKgrand IKgbri 11 ation (AF)
and atrial flutters are the nost frequent persistent cardiac arrhythm as.
Cccurrence increases wth increasing age and frequently leads to fatal 20

el |y e R R i 0 67 1o i AR WL odi B IFR by e
USA. Theeytlegieelyibjock the rapidly activating potassium channel IK;, which can be
demonstrated both in celis of the human ventricle and in the atrium. waever, it has
10 been shown that these compounds have an increased proarrhythmic risk at low.or
normal heart rates, arrhythmias which are designated as “torsades de pointes” being-
observed (D. M. Roden, Am. J. Cardiol. 72, 1993, 448 - 49B; “Current status of class
It antiarrhythmic drug therapy™). In addition to this high, in some cases fatal risk at a

low rate, a decrease in the activity has been found for the Iy blockers under the

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

dependence”).

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

slow-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 IK,; potassium outward current is thus, in comparison

Yv.ith 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. Cou,rtemanchel, R. J. Ramirez, S.
Nattel, Cardiovascular Research 1999, 42, 477 - 489: “lonic targets for drug. therapy




customary antiarrhythmcs of classes | and Il reduce the reoccurrence rate
of AF, but are only of restricted use because of their poteniedoos
proarrhythmic side effects. There is therefore a great nedical need for

t he devel opnent of better nedicanents for 25 treating atrial arrhythm as
(S. Nattel, Am Heart J. 130, 1995, 1094 -1106; "Newer developnents in the
managenment of atrial fibrillation"). It M%as been shown t hat..nost
supraventricular arrhythm as are subject to "reentry"” excitatory waves.
Such reentries occur when the cardiac tissue has a sl ow 30 conductivity
and, at tf?'ﬂ.ij b fiprilladiondisdyceshelectrical remodelings indights frdm erreatiengatioas
rryocardl &(r%@ractory period by prolonging the action potential is a
recogni ze chani sm of ending arrhythm as or preventing their formation
(T.J. Colatsky et at, 2 June 2005 14 Drug Dev. Res. 19, 1990, 129 - 140;

" Pot assi mch?nnels as targets for antiarrhythmc drug action"). The

| engt h of MR8 ragt todkr g dKsi which alsaseesitriath hugwreveritrigd, the iKhp iredeteeint  of

repol arkzi,ng K .currents Whl h flow out of the cell from various K+
channel I@%r"fm HUP%??& Rl & W%@@'W% byl dyot Bethengrdrigle. Fﬁ@thmaaesped 5

rectif er ffptisr | Kur.

Mbst ! klnov!vrrl1 tiﬁgéé@?ﬂﬁhant | a?ltrﬁeqﬁ%?ﬂgg\ll ﬁ%ﬁﬁﬂésﬁgﬁ? \grb?j&'égﬁdgil’(ﬁ%% g%ﬁ al ol)
I kefal peoarethythivi @é&ftdm@h I Kr,

i Ch o e e o ‘n@%ﬂt?'%%te‘é?“ﬁﬁ%‘ﬁ%ﬁ‘??ﬁéﬁ et L

atrium Ebdelenes. t73ha§9301%19n1@m\ﬂh$uﬁtﬂimed B@@@Iarmapoudmdm/@uaﬂard

wht char SRR B At B nds" 0k LIBLEEGBTRES. B BRa. BB O Roden.
Arr; J. ‘lOr:]:éib:_xrz]idehc(zj 03 Tv&@%mﬁbﬂbn{s éBBeIaytﬁdrR@dt:"ttﬂeﬂ]@IWrQﬁ]t iﬁ||-ﬁﬁﬁan Ventncular
antiarr mi r era ion to this high, in some cases
fatal ri gyfeaq ql’l \}v'& pglé‘ dJe(?Mé% 49, 11986481 i-\B: ydiffarenses hetween f or
e o Sledachretr hiioahm B SORiGlral A YOXERL o dduglil ch 1 he

action is especially needed negati ve use- endence sonme of
t hese di sadvant ages can p055|bly be overcone by bl ockers of the '

cncont | r ALReBAREEEE SRt acsni eteble blsekpgd ot e Koy oris” KNdranhannel
bl ock 155 hay& htROME 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 completely different to the

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




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

del ayed rectifier), which corresponds to the Kvl.5 channel, plays a
particularly large role in the repolarization period in the 25 human
atrium 1Inhibition of the IKur potassiumoutward current is thus, in
conparison with the inhibition of IKr d6 IKs, a particularly effective
met hod for prolonging the atrial action potential and thus for the ending
or prevention of atrial arrhythmas. Mthematical nodels of the human
acti on pdt bas naw supgeipglythesn fphad;ibat thearthed, oethio-safbstitutbd aitkade- of t he

fior 11 atcoanetir e pBolRus BeP Pl nist srecston blegiare Ghi Aumar. 3.
Rarmi r &2, |61.5 bAbkee, Tﬁay@aﬁ\fﬁé@%rérbé?emraghow%n ytiﬁ'ﬁb eftfiq ontC

targets for drug therapy 2 June 2005 15 a_ and atri on-i nduced
el ect ri caarticiHan ﬁ@Y@tagﬁ@lﬂSﬁafﬁy poiifes Ingpaktécwar, thw compdehds ard suitabid forst

bl ays. o g SERrheat Rt iliat RV ErHare ob Seh b6 opis Aealiutere. - For
- this reaStw, corpotiits casBe @mployedidr e té’rfmlhﬁﬁ‘oﬁ 5ﬂéx1§ﬂsr€§'Vatrian fisRHoR

to
the bl ockade of I Kr or IKs, the risk a proarrhythm™ action on %h
vent ri cl SUitersios thrieapovebnot the sinus fhy(ﬂzm (parstio wersien), MoreeverRe. 73, 1993,

i\??.la[ vSLBstanBs raIREERRLBAIH B3nd AR B S Ao bh gty ™"
" Evi dencérnbnﬂeﬁ'me@frﬁherwnlssrfqthr@ebmmﬁldimt ifier K-Current in Hurran

Ventrl ular Mocytes"; G J. Arps et al, J. Physiol. 491, 1996, 31 - 50:
"di ff éences between outward currents of human atrial and subepicardi al

ventri culrae Wmﬁmr&ﬁg"@wm%ﬁhave?‘ﬂh?ﬁa WkBonkl ective bl ockade

of the I Kur current or Kv1l.5 channel erto not been avail abl e,
however, on the market. For numerous phar naceutlcal active compounds (e.g.
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case onl gpplies tdethefdiigténd radickls of afe fd?nﬂﬁ_é’@CxFE&P09H§yP@§H§z, cihs, and

subst ances. 20 _
15 CwHaw- 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, cyclobutyt, 1~methylcyclopropyi

2- methyicyciopropyl  cyclopentyl, 2-methyicyclobutyl, 3-methylcyclobutyl, cyclopentyl,
cyclohexyl, 2-methylcyclohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, menthyl,

30 cycloheptyl, cyclooctyl etc.

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




WD 98 04 521 and WD 9937607 cl ai m am noi ndans and am not et r ahydr o-
napht hal enes as potassi um channel bl ockers which bIock_thegﬁﬁﬁ 3 ﬁgannel.
Li kewi se, structurally related am nochronmans are cl ai ned as vi.g | ockers
in WD 0012077. The application WD 9992891 cl ai ns thi azolidi 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 pyridazi nones and phosphi ne oxides-
as antiarrhythm cs which should act via bl ockade of the Ikur. The sane
conmpounds were originally also described, however, as inmunosuppressants
(WO 96 2pagimyar Trhé- ebdpbyielyl, Tdedcfi bed-inidazoly el -n8ntd-anddpyappbliytat i ons
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par ti cul & or diyridgiyReuhds- er 6-pyaintidinlyk 3 oF 45yridazinye piyeMyIof- 2. 3. 4- 5
supraventél culLar qrrhythm as, _e. % atrial fibrillation or "atrial flutters.
The conpoflnds’daiP¥e el by¥Ib-PeRzimidazalylni nati 4m Sofb-axi Gindagold, i2-23-, 4-
fibrillatgoi.or. ofg. OR_thesr ecoyelyo ipug rhythm (cardio
ver si on) . .I\’/b@r ’gjc’)v%ﬁ;% H%@‘ﬁ’sﬁbgt’a‘ﬂt%%f%u@es g?ghgﬁl c’eﬂpf ?b?ié]r Eyr?t'((?r?ﬁe

f or mat i oAUDBAZOIEWLf3-bA1,15-a64, Tr oeBesitsolinyyed-nB<Baree7.06r 8mirfdxauaylr hytdhm

rophylaxi sy .~ 10 Jhe, c oyn accor.din o the invention were hitherto
Erhon a7 o PR ERM SRR ERECH 2ok ki Sottaspasaing Sepifias ehiess or
br anchedcompbendd,se., f@pékérﬁﬁlet,Q-é)gjera”-ﬂ-YJ)ie-ﬂep r@i.ca' s of the formul ae
owH2w. Al Ky

CxH2x, CyHy, CZH2Z, CvH2v and 1 radi cal s and al kyl ene
radi cal s can al so be straight-chain or branched if they are substituted or

are contgi ' i L e.0. 1n an_al kox dical or in
fluori na‘ta%'gﬁgﬁyylﬁ?%%g{e%ﬁg @gaﬁ’aﬁ"gs%é?m&?’%?? aF%BV%a{YE ‘@?cgazr?gﬂ’h%'?g]@b hyl ;
n- pr opy| pyraesigbpersyl, pyratairyy, | pyrinsidioyt ¥hd pgedadmiy! , tert-butyl, n-pentyl,
i sope%yl , heopentyl, n- . :
Pyridyl is either 2-, 3- or 4-pyridyl. Thienyl is either 2- or 3-thienyi. Furyl is ei.ther 2-or
3-furyl. '

Monoéubstituted phenyl! radicals can be substituted in the 2-, the 3- or thé 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. |




hexyl , 3}3-dinethy|buty|, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
“tridecyl, 20 tetradecyl, pentadecyl, hexadecyl, heptadecyl o peatadesyl .

nonadecyl, eicosyl. The divalent radicals derived fromthese radicals,
e.g. nethylene, 1,1-ethylene, 1,2-ethylene, 1,1-propylene, 1,2-propylene,
2,2-propyl ene, 1,3-propylene, 1,1- butylene, 1,4-butylene, ;ﬂ§ pentyl ene,
2, 2-di net hyl -1, 3-propyl ene, 1, 6-hexylend8 etc. are exanpl.es of al kyl ene
radicals. 25 Cycloal kyl radicals can |ikew se be branched. Exanpl es of
cycl oal kyl radlcals having 3-to 11 carbon atons are cycl opropyl,

cycl obut Jf theicaraponnds el therfepmula ! centain leled];rdhom agidic, ordgellslccr:])gmupjslqr one
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4, 5, or carbon atons are in 2 June 2005 17 particular 1-, or
3- pyrr ollsl'ilzalie Satts hus the @mnﬁwafﬁ)ofyuhe formula-1 which @ar@ qwdrlagmups e. g

3-ts1 , - or

Lo L8 b core oo oohts dsid o7 B, 23 il bond

1, 2,
5-1
1,2, 3- oxmﬂefazablyéedmm onytassﬂ.miséH@)tﬁChs@Qéhr% edith n’ﬁstﬁllsalts eg calcium or
1, 3, 4- oxadi azol - 2- - or 5-thiazol

5-i

sot hi A3YIRf[SIUE s%ltg ‘5[ @%Pé@‘%%‘[’l%’t%P g,gsyqaltsyvén aﬂtnmraauoapwarﬁc or

p 5-y1, lahiRed BI’ Qﬁiuﬁ?%lﬁé Canzpo%n)ﬂyof%he for?hq!é’ i wﬁ;cﬁ%&ér&gneér ’mcge bélSl or

6-pyrimdinyl, 3- 4-pyri nyl, razin
7-i ndol yII e. thomatabm gmu;:fsdnmmtamdnnao@yﬂnordbasn&hetérocy&m nr@gs @in aiso be7
7-ind or

8-is Oa‘ﬁf Héf"? fn trﬁz %r@ oAf tgelr bgysrolpglc@ﬁlyéoleg%hlﬁ gfﬁ:’ aq;lé‘lpon §alts ,_w,\ut”h 150rgaem or7- or
8- ci nnol brynic dcids Sfor eﬁamp@e as fydRichforfidsh praspdtks, s'lulqu 10 5-, 6-, 7-

or 8-phthal azinyl. Also included are the correspon i ng oxi des of these
conpound§tethanesulippatesy aaplates, lacsates2 maleges piumatafss; |nmlatesl?ghmona|ﬂear ly

yr azol yF i [ OMEUAAS LGS Rk T sBhAPEa B Al AR shewablt gaubs <
ei t her thhﬁ -molecdiepir adgition T tenyalt fangi ddweribad, Ble 1ﬁvérﬁlﬁcﬁﬂéﬂlso iMdhidds | S
ei ther 52 mternal saits, ‘betaines’. Salts can be abtained 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 stereousomers, 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
dlfferent ratios or in the form of racemates. Individual stereoisomers can be prepared,
lf des:red 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.




3-furyl. Monosubstituted phenyl radicals can be substituted in the 2-, the
3- or the 4-position, 20 disubstituted in the 2,3-, 2,4-, Zupe20066-, 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. Correspondi ngly, the sane anal ogously aI SO

appl ies to the N-cont ai ni ng heteroaronatics, the thiophene or the furyl
radical. 25 In the case of di- or trlsutiﬁltutlon of a radi-cal., the
substituents can be identical or different. If R(3) and R(4) toget her are
a chain of, 4 or 5 rreth | ene groups are, of which one methylene group can
be repl ackd® Fgmpgunds g the fasmuia Ecan bﬁ@fﬁ@ﬁf@é@w@ﬁemtsheml jpesces3@si t h

byrrol f&ﬁﬁ’i’@h%‘fgﬁ‘f%‘&f%e@n&mﬁtssa% R s RER e Sitne Bhieal kodtghere 16 1
t he corrpomutm;ed)m mleereaommheqmemlstcmsrgrm@d BEIoWES S%Shleﬁié% Plo hagy ‘Eo agoups
the invention al so includes the

cor{ esporRhBe BRFASRODBANA) B30 30 B1(63) die ryeach crasieinsal asindioated
parti cu5aébdvlée|f%@§fm§@5mé@1l§§/beww lizabl e salts. Thus the conpounds of

the formula I which carry acidic groups, e.g. 5 one or nore COOH groups,

can be used, for exanple, as alkali netal salts, preferably sodiumor -

otassi u salts or a | kali ne earth netal salts e.g. calciumor
p 4 RISt b :

magnesi u hiis g £omppun ifesexample, issobiaines as inSeharemil{meathod
organi ¢ AarBhedfie 2ThitihédBYs. Conpounds of the formula I which carry one
or nore basic, i.e. protonatable, groups or contain one or nore basic
het erocyclic rings can also be 10 used in the formof their physiologically
tolerable acid addpyh onalts with inorganic or organic acids, for exanple

as hydrochl or Dﬁ esphat es, , s at esp(q) met hapggspf onghes, acetates,

| act at es regpl ga . fUnarat es,” ihal ates, gl uconapg *étc. If the corrpounds
of the forn@la N si I*t*a.aeousl@y LAYQCi di cﬁango—otfé-s-u—e—g-mups in the
mol ecul e, in adddi t i gt he salt| for dd¥@Yi bed, the invention al so
i ncl udes. 15 internal \s\a ts, " betaenesl). Salts can be obtained fromthe
conpounds of the fornula I according to customary processes, for exanple

by combi nation wilth an acid or Wase

>S5

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



in a solvent or dispersant or alternatively fromother salts by anion
exchange. |f appropriately substituted, the conpounds of thejframaga | can
bé present in 20 stereoisoneric forns. |If the conpounds of the fornula I
contain one or nore centers of asymetry, these can independently of one
anot her have the S configuration or the R configuration. The invention
includes all possible stereoisoners, e. 0 enantioners or..di-astereoners,
and m xtures of two or nore stereoisoneric fornms, e.g. enantioners and/or
di astereoners, in any desired ratios. The invention thus 25 includes

enant i onelPase @n@ 1,3-direglaanxyethene aspuselvént) of abardmatic helide ofitheé formuia il
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according to customary nethods or, for exanple, by stereoselectl
synt hesi sthen fberﬁnﬂweéteﬁyat%fgmpwnﬁﬁsofathe fplmsledtby rebeti@Owijih esagents m(eyw( on

al so i ngl unds of .the fornula 2 June
2005 1 Wétr%ﬂc%ﬁ,ﬁ%édﬂ%&@f%ﬁﬂ% SomPindS BEREIE nie Ll BymRRhks ot
chem cal thedoesslaR(1)Wcatesyond tbHRVKROWANSRIBASGPE! BY ahiife Rt SENt

i nvention. Sone héplcal routes are outlined in the reaction sequences

desi gnat CRrRRradgs Suignanisle; carbamatey ureg orghiogrer dervativei Thesadica) Xt o

R(4), R ated, 5.above, if

not state o?ﬁgrs\%tég%% gofh qg&ﬂn@%?&orgeséfcﬁf 'ﬁZC‘r EEH{CTI aqol ’f%r exarrple

i s obt ai seidciasmide Gchene 1 (et hod A) or Scheme 2 (nmethod B). HOB , OH OR(
0) 317 ~A3, AA R(4) Pd(PPh3)4, DME, R-0 N SAS + Al / N Na2C33 H A8_, , 46
10\ 3) A7 [C,Br,1] 11 11l A2~A3. A4 4) A3, A2 A4 1(4)

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 exampile, 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; carboxylic acid
imidazolides or mixed anhydrides. However, it is also possiblé 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(SINR(12)R(13), i.e. ureas or thioureas, instead of the compounds of the formula

R(1)-X compounds of the formula R(12)N(=C=0) or R(12)N( =C= S) can also be used,

i.e. isocyanates or asothlocyanates




R(9 OR 70)(3/ 1)/ O NR(3) e.g. TFA R( OA(31/ N-R(3) O N A5 H2N / A50 A8~ '

A6 ~ AB~ A6 47 IV ~A7 V A2 ~A3. A4 O(4) Al N R( 0) (31) \ Rk 20bs R(1)-X
2. R(2)-Y R(1)0 A5 11 R(2) A8.zz~A7A6 | 10 Schene 1 Bisaryls of the
formula IV in which at | east one of the ring agonms A, to A3 is nitrogen

can be prepared by palladi umcatal yzed Suzuki coupling (which can be
carried out, 15 for exanple, in the preztnce of Pd[(PPh3)}4as a catalyst,
sodi um carbonate as a 2 June 2005 20 base and 1, 2-di net hoxyet hane as a
solvent) of an aromatic halide of the fornula Il wth an aromatic boronic
acid of te@yfornula HOSJEOR(9) is aneasily cleavable radical, such as
tert-butyl or rp)RPY K%e*‘A.prrml a V can He(Rite)aiOME, which can
t hen be cB@erted | ounds ofll the|formula | by Ms&®j on with reagents
R(1)-X 5 and?or | r eact Fdns&1 Elﬁrrpound?ﬁ%-t—he—f—em%ﬂ-a Vv

W th conmpounds o t forfgula R(1)- corpesp d to the known conversion of
an anmine into a carboxapide, sul fonggis) carbamate, urea or thiourea
derivative. The radical X here is a suitabl e RueMOf g@iycelceavi ng group,
such as F, d, Br, yimdazole, 0- swacinimde etc. 10 For the preparation of
t he conpounds of the formula | in which R(1) is C(O OR(9),

LiOH

e.g. EDC, Et,N, e.g. TFA 1. R(1)-X,
- v e Vv —_—— [

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-




| .e. carbamates, compounds of the formula R(1)-X for exanple, are used_ I n
which X is chlorine or O succinimde, i.e. chloroformates 0,1 200?

succi ni m docar bonates. 15 For the preparation of conpounds of the fornula I
in which R(1) is SQ2R(10), i.e. sulfonam des, as a rule conpounds of the
formula R(1)-X are used in which Xis chlorine, i.e. sulfonyl chlorides.
For the preparation of conpounds of theZdrmula | in which R(1) is COR(11),
i.e. 20 carboxam des, conpounds of the fornula R(1)-X for exanple, are
used in which X is chlorine, imdazole or acetoxy, i.e. carboxylic acid
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CONR(12) R(13 ro.C(S)NR(12)R(13), i.e. ureas or thi ourea%, I nste P the
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' formula HNé(3)??(4), if appropriate with addition of an auxiliary base.

0 B,
R J e | 0 REORR "
AN 9

07 W N e R%JJ\N%AA}S

A8 \AY'AG 1. MeLi and/or tert- BuLL H A3 \AT‘AB

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

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.

A3, |
A7 ad AA3

A g - A3
: A27 A4 : S R(3)
N LOH NHR@)R@) A M |
NP Ncoor —= Atz ——— Al _\_ N -
COOH \R
, [Br, 1, Cl] R'OH , O (4)
2B.H,80, Lo LCl [Br, 1, 1]
VI | X
Il
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




‘ O R(30 31 H/ Il R(0%/ A5 0 AEI,A6 H A7 VIII | X A$\ A7_A6
5(3) III%DC (Et3¥\| (e zg [TFA 1. R(1)-X HNR(3)R(4) IV V2 R(2h e Oosscgeln”g 2
Bi saryls of the formula VIII in which at |east one of the ring a o][n;
nitrogen can be prepared by pal | adi um catal yzed Suzuki coupling ob an .
aromatic bromde or iodide 5 of the fornmula VII with an aromatlg ann:‘ree
acid of the fornula Il. Hydrolysis of the ester using LiO4d_affords ]E ?h
acids of the fornula I X which can be28onverted into the bisaryls ﬁ i
formula I'V by coupling with am nes NHR(3)R(4). As described in Schene 1,

' | d ds of the fornula V, which
oAl g RS ety
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he formula HNR(3) R(4) correspond to _
Eatm d fdedV. car ng;m(de Nunmer ous net hods for carrying out these reactions

' ' ' be carried out
have been described in the literature. They can ( .
particul arly advantageously by actlvatlon of the carboxylic acid, e.g.
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di et hyl am nopr opy!l )car bo roc
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eactive acid derivatives can al so
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t% r D& fhto the idividupt easehé appropsatef witheut dieToimtiey.
m:afﬂ) %:(?‘i')‘?ﬁ?ﬂ Cfppr O?)I‘I at eﬁvm th addition of an auxiliary base. O R( 0)

1~H, Br! 1] HO )O_l ) H H i i
‘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.




- R(9) OR(30) 31 ~OH A5 R(te) g A8 A7A6 1. MeLi and/or tert- BuLi HI1 \ 15
AB' A7a6 VI 2. B(Ow)3, 3. HA |1 Scheme 3 10 The aromatic d%gryoﬁ aci ds of
the formula Il needed in nmethods A and B can be synthesize rom
aromatics or aromatic halides of the forrmula VI by ortholithiation or

hal ogen- nmet al exchange foll owed by reaction with trimethyl -borates (or

other boric acid triesters) and subsequent acidic hydrolysis. ~, A3. A3.
R(3) All/ 4 LIOH A2 ~A4 NHR(3)R(4) A2~A3A4 P COOR Al COOH Al /N [Br,
I, d] ROH[Br, I, d] I OR(4) Z.B.zﬁ-ESO4[Br, [, d] WVII X111l Schema

4 15 The halides of the formula VIl enployed in nethod B can be synt hesi zed
by  pr ocesnesspkatdMhe grosark nﬁehﬁ&nep%}é‘fs r&ﬂ g te?ﬁaﬁ%g'cé%tlcg c;ﬁfgb%ﬁg from

the acids of the fornula X known fromt ure
est eri fi cCHMRINgERitcaciors amogptnfat Ie@swrtermnmuoanﬂﬁesfomfulamdefnml alll

enpl oyed dbvveehiof o ﬁﬁa@m@@élﬁfcﬂ%&e@P%C&%ﬁ 'il%g@c? ats%cﬁ\?&c%@ooﬁiuﬁgorzn OE) ge 23 X

esters of t forrrula VI, after heé "aci ds
by COUp|I PR §CWF@'Q)QQGGBtab|¢WQhIHeﬁIaageddifrvetskmndalfr‘adﬂrobmtd can be

carried mddutionaltyhﬁ]ev@yr%réi%ﬁm%? bR&thaRBRYRal Rhivd BSnp&AGE! O of compounds of

t he forrrula
SU

Pharmaceuticals which contain-compounds of the formuia | aceording to the

invention and/or their physiologically tolerable salts can be administered orally




| X to IV. 5 1n all procedures, it may be appropriate to temporarily protect
functional groups in the nolecule in certain reaction Stegffﬂg%&bs
protective group techniques are famliar to the person ski 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 t# fornula | according to the invention
and their physiologically tolerable salts can be used in animals,

d rticular in humans, as pharnaceutlcals per
e R ey B iRy cEslt ritaby. Hfhaielo an{apicapdnmetaioca

f 15 the
re aadmlmatrattd'dneem efeiindemY BAttheN éﬁl, S the cqapounds o
For Prul a.l (i}d their IQphy3| ol ogi cal | ynt 0 ‘g%%} gea ef%":}mﬁ‘élgp ical

har nRICL{IE; @ dhe copdibipp to hedreatetihe therapy and prophyl axi s of the syndrones
ﬁentloned and their use for the production of medicaments therefor and of
medi canment s havi ng K+ channel - bl ocki ng action. The present invention

f ur Bhehepessareskitesint herar eIk @@kh@bﬁ&?@hkﬁfm@r x@g&lg%%w%gggy,ﬁf 20 the

t t ain an efficacious dose o eas one
? gpfmégf,ﬁggwgp}w € sUBRY for i dasirgd pbhenaticsafdrmiigi®Dfin bagagdi ti on

vehi cl es nd exci pients. The
bhar macont; ool 0o RoCass BBbEAHCLY KBRS UBIRY xRS ssdungbacint by wei ght

tig sﬁmmdaém@xm tol erabl e
g];l E r@rgwwgeiljtll o repar Zt I ons ch?]@?eﬂtlggl?@tgcfﬂ%&gg%nner known
per om f%ﬁ‘e?%aa{rﬂi 8 HRTHS. Rresen@tives fenlubilizers, agdhterfot hei r
ph]/&|amlhmg.nmgplaI@pb@bﬂé@(bbgf@@g&@stg %EJPH&BEE)%%OQH her with- one or nore

solid or liquid pharnaceutlca es ?P texcipientsnggd IhIOdSS|red,
har rrac tica active conpou
G0 ¢ et Bbhatt bt BSEoRRAE; 35?5@— SRTOVIHeE e Vel deampminds! o
phar meldedensds | asrdefioedhaboveemiidtir e a Phaveiceliichlty }écé@iﬂ%}% Qﬁlt g\%{)eﬁg\rfzﬁmgggfl . ;l?,a
rovi de
Ippeggrtgté Eﬁg(%\tucf?gn 5%%86 gﬁﬁ : hép %Sk&ﬁ%@@ gﬁﬁ’ﬂﬂ@ 36\? onyfor thedber aﬁhén‘éorrpound of
the fdraRdaxs @sz @bﬁmn@ﬂhedlated 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




}

above and/or of a pharmaceutically accept abl e salt thereof as active

conpound, together with pharmaceutically acceptable vehiclfgqﬁggbogdditives
and, if appropriate, additionally one or nore other pharnmacol ogi cal active
conpounds. au - Pharmaceuticals which contain conpounds of the formula |
according to the invention and/or their physiologically tolerable salts
can be administered orally, i __ 2 June 2005 24 parenterally, e.g.
intravenously, rectally, by inhalation or topically, the preferred

adyg ni stration being dependent on the individual case, e.g. the particular
clinical picture of the condition t@4lee treated. 5 The person skilled in

the Bot aiférnh f6¥ draRBdRIMERSHGRY] i t_knowl. i th

exci pyeat o e raRBdRiL0EN AR Rl QGBS misRE e addtesar i on.

| nda%wtéthl%mer_ﬁfprsaumasyphws,fsmmmg ovirpsoGiilanty, B¢ BRoudithl FhefYC1 PI ent s
n r C und carriers, it is possible to usé&, for exanple,

Znt i gﬁ#‘%a?r‘f% géd%ﬁ’slﬁ'gﬂgg 'Q,go &Iﬁwﬁtl”gqhi‘? éF’@"‘,’n‘ﬁﬁgi’@@MS, sluahas tabletsi,gen'[rg ,

pr esesatad itatslets, okd Bildtfetspsufae '&hﬁe&@% é?o@@ﬂ;ﬁ;dig%oi%ﬁr%?ip\é&f ect, buffer

SSBStaI’lCGS or colorants. In another aspec € tion, there
i 3V prUPEewhicheaiske ysed ateniooendmple, dune afatiounaghesis, Arigneefingbove and/ or

of aca%@ﬁé‘@ﬁééfdﬁé%@%ﬁﬁ%{eaﬁq'wig%a' thereof for the production of a

madirjc anent ICHSE YrPtResh, impartisalagpprastarch.

pr oghythisxiasepprdParatiom aah teeshraba &gl , Hdi . aspect of the
present invention, there is provi dedbgﬁ%ﬁﬁﬁgjc@u% l(:T,{a ISP%% %Pati on,
conprising an efficacious anount of -at | east one conpound of the fornula 1
as defined above and/or of a pharmaceutically acceptable salt thereof and
of a IKr channel blocker as active conpounds, together wth
pharmaceutically acceptable vehicles and additives. The conmpounds of the
formula | can al so be conbined wth other pharmaceutical active conpounds
to achi eve an advant ageous therapeutic action. Thus in the treatnent of
cardi ovascul ar conditi ons advant ageous conbi nations with



15 cardi ovascul ar-active substances are possible. Suitable conbination
partners of this type which are advantageous for cardi ovagcuingr005
conditions are, for exanple, other antiarrhythmcs, i.e. class |, class II
or class Ill antiarrhythmcs, such as IKs or IKr. channel blockers, e.g.
dofetilide, or furthernore blood pressure-lowering substances such as ACE
i nhi bitors (for exanple enalapril, capto®sil, rampril), angio.tensin 20"
ant agoni sts, K+ channel activators, and al so al pha- and bet a-receptor

bl ocker s, but. al so synpat hom neti ¢ conpounds and conpounds having -

adr ener gi B °§§'P|9W'DS/VG'H@IQS or épb’éntﬂaarﬁHformlﬁmigevegd’nalmetomm;maladnlm um:h?bgnnel

ant agoni sgg e b tor nd ot her subst ances,k havi ng

posi tive |no ropi ¢ ac%ﬁlﬁlﬂr;%ﬂcﬁog‘ﬂg@%q PHRASIY COW":&PM‘@PIS(%G 2
June 2005for 2xafvpde Feoates étbamlfd?rsugéﬁlsol@ﬂﬁhélbﬁHtﬁhféﬁ“thePétﬁ Pﬁ hike KCIBRNds
are mxed with the additives suitable therefor, such as ve

st abi | i zeR'SOdPr Pther adminigisatan fosme, ﬁ%u@h@xamplﬁfeaﬂbeﬂwferta@yWSiandary

met hods g 'F% g adm nistration forns, such as tablets, coated
tablets, HS’S’ at |$1 capsul es, aqueous; al cohol ic or oily solutions. Inert
30 carri ers whi ch can be used are, for exanple, gum arabic, nagnesia,
nmagnesi un'a_. carbonat e, pot, at33| um phosphate, |actose, glucose or starch, in

par ti cul arotcHhrdifanegys orinfrayenous administadian atheqrtivacopwasdsi iEdesioed ei t her
as dry orwigs t@é%st@ﬁﬁw&ﬁemggr]fﬂ%fefgp%ch% g&iﬁﬁrrl%rgsgﬂgw}'sgv S0 'gﬁl erﬁmr oi |

solvents are, for exanpl e, e or aninm
or cod | i8xsipients, ai‘-&)hmuuhbln@@solehoa siuspeaqmmrsemuls&incﬁheldom;&jﬂﬂdfslcﬂ@ﬁe are,

t sol utions or m Xxtures thereof Furt her
A e T A R R (P AL o
pol yet hyllgmshiiates bbtaivies Ssetd fobé bR Sordhy ‘b%@uctl'c:)ﬁ ?@Q%f&?ﬂﬂ% cﬁ]
i ntravenous admi nistration, the active conmpounds desire
subst anc&efé‘ﬂfﬁ'ﬁﬁﬁr@mﬁ%?@%&en%ﬁ% farsexamplsi Wlat@rr shymlngszlaf saliree solution t her

exci pi en t I n errul si pn
c)c()rrpgundts(ﬁo rﬁ) 0@'}9&%&% Bro%%ng gﬁ)@deﬁl’"ﬁﬁgﬁj "B'Ena ﬁ‘-&ga{éPE{“Qﬁﬁéuglalaﬁs can
al so be Igjwmisel drzednmited sbhetions, or alternatively mixtures of the various solvents

15 mentioned. |

Suitable pharmaceutical formulations for administration in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active
- compounds of the formula | or their physiologically tolerable salts in a
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
phys:ofoglcally tolerable salts thereof depends on the individual case and is to be
adapted to the conditions of the individual case as customary for an optimal action.
30 Thus it depends, of course, 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




| yophili zat es obtai ned used, for exanple, for the productiaon of injection
or infusion preparations. Possible solvents are, for exampl gn.%ahsr.
physi ol ogi cal saline solution or alcohols, e.g. ethanol, propanol,

gl ycerol, in addition also sugar solutions such as glucose or nmannitol
solutions, or alternatively m xtures of the various solvents 15 nentioned.
Suit abl e pharmaceutical formulations ford6adninistration in.the form of
aerosols or sprays are, for exanple, solutions, suspensions or enul sions
of the acfive conmpounds of the formula I or their physiologically

t ol er abl ethgéﬂef(sag?r vgelggt and infhyidual reapegsiveness efidhe hiignamat animaio be, in

articul a ; 4t I equi.red,
Phe. 1 or ma catfd aRBin @hotfeh BieraBl 1S parfell lftBeflelg BE Brodiziiy, Cusipmany
exci p: lenttbesian'ih rcllensesmi1afcmmrluaaa_runz:i ofdhmlfeimp!erlwmdaémmﬁéﬂﬁi'é@t@a paftignt al soda_

ropel l ant.. Such a pr.eparatjon customari contains the active conmpound in
P O ncomigting i By RRe 7ok R BOT Mgk of Doy wemaition (0 Bt it ol y
0.3 to B, RN i Jzﬂp‘,,, i he
f or mul a§|v¥e§§lgté pﬁ%ﬁi ni s??ﬂeﬁﬁz)g%ﬁ‘bt e g%ﬁ'&c?%?yg@ggﬁtf?\épgwgﬂggofé
t her eof d@pereiadministeeed indheifdualof eadedigitdal dos@obin a adaier df dostdie.g.

30

conditio f ,t.he indjvidual case as customary for an optinal action.
Thus it dn’;%g’ﬁéé’,‘&éf@@té?%% '%Haﬁl‘r’é‘? rr‘%’lﬁl%ﬁ'@? ‘%9 aguigi GRsesfcesdagnd on t he
potency amhytittiiag! forex@mme ir 8R itbnsile BAYDAKNSSrehtbrafsdn 'g;m#fyed for
therapy or prophyl axis, r:g{ﬁt al so on the nat u’?@angargever ﬁ@ﬁag the di sease
t 0. be tr dAeeipn an@fusion eyanky oeees o antintravenqusagmntinueiug hinfuaioeh, cadiatdodual

r eSpongd NGRS human or animal to be treated and on whet her therapy
IS ca?fq \ebg out nac%etogjlgy or prophylactically. Customarily, the daily dose of
a conpound of the formula | when adm nistered to a patient weighing

appr oxi %}e\éﬂ@gﬁ gS@i s 0.001 ny/ kg of body weight to 100 ng/ kg of body 5

wei ght , cpn ng/ kg of body wei ght to- 20 ng/ kg of body wei ght.
The dose can be administered in the formof an individual dose or in a
nunber of doses, e.g. 2,3 or 4 individual doses. In particular when
t r eat i ngList of abbreyiations cardiac arrhythnias, for exanple in an intensive
care ulr)éit, parenteral adm nistration by ' :
' Boc tert-butyloxycarbonyl

CDI  carbonyldiimidazole

DCC dicyclohexylcarbodiimide

DMAP 4-dimethylaminopyridine

.20 DMF _ N,N-dimethylformamide

DME 1,2-d imethoxyétha ne _

EDC  N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide 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 -




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

can also 10 be advantageous. Experinental section List of2 apbregsati ons

15 Boc tert-butyl oxycarbonyl CDI carbonyl diimdazole DCC

di cycl ohexyl carbodi i m de DVMAP 4-di net hyl am nopyri di ne 20 DW

N, N-di met hyl f or mami de DME 1, 2- di net hoxyet hane EDC R

N- et hyl - N - (3-di net hyl ani nopr opyl ) car bo@&7i i de hydr ochl ori-de Eq. molar

equi val ent HOSt 1- hydroxy-1H benzotri azol e Zg_rl\/e met Pyl I\/EL![ ?gt QF/’I :—IIF>'I[_2:| um
i n hexa BuLi .butyllithium (in pentane roomtenperatu -

Ha\r/]erge- ﬁ%{gﬁeﬂ?&ﬁﬂﬁg@wﬁ%ﬁ%smlﬁﬁ%rw@ hy 30 THE tetrahydrofuran TFFH

tetramet hyl f1 uoroam di ni um hexaf | uorophosphate TFA trifluoroacetic acid 2

June 2005 27 Synthesis of the boronic acids of the formula Il The boronic

aci ds werkheshorohissacids wese isynthesized £ in sdhehte SYthBR SyAtHesis denonst r at ed

y—%?eﬁ Peﬁr@%ﬁ'ﬁ%‘ghw‘jhé%%ﬁ;ﬁ‘%ﬁ&%f@ﬂ?ﬂﬂﬂr@%m d (Conpound 1) HO OH
= ‘.

2—(tert-Butoxycarbonylaminomethyl)phenylboronic acid {Compound 1)
HO_  OH

[ Nj\o’{\

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)

T A

2.2 g (10.mmol) of N-Boc—(R)—phenethylarﬁine were dissolved in 50 mi of anhydrous

HO._ ~OH

20

b

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




BJO N' 04--~ N-Boc-2-bronobenzylamne (5.72 g, 20 nmmol) was di ssol ved

I n THE under argon, the solution was cooled to - 78C, treatgghewmgps 13. 75
nm- 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, trimnethyl
borate (9.0 m, 80 mmpl) was added at -78C. After warnmng to room
tenperature, the mxture was treated w 28 dilute hydr ochl ori-c acid to pH6,
extracted with dichl oronet hane, and the organic phase was washed with

e
57), 252 tidcbibined 8%5%11%}3?%2@ vlyIEH-’} RR¥GEA W%ﬁ%§§w§dIEBMBM, 8REeahg act

(Conpound 2) HO.. OH 20 2.2
N- Boc- ( R)cohsentated. 28 ad7 o) of aipale yellaw isolid foarh vedre atitgided whichwas wed t he

sol ution cer 1 a ted dropw.s i, th 14 1.5 M

sol ution Wp@ﬁ%‘ﬁ% 6@?'09?}&?') % Eﬁt@’ts-q{ﬂf’ | ‘?ﬁtﬁgﬁih QH@erﬁWX’P&E Iets(Mdr ned
to -205 %)) 266 (14 epurse of 2 h, then 4.5 nl (40 nmol) of trimethyl borate
were added and the mxture was warned to roomtenperature. The sol ution
was cooled to OC, acidified 2 June 2005 28 to pH 6 with 10% HCl, the
aqueous phase was extracted with dichl oronethane, and the conbi ned organic
phases were washed with saturated NaC solution, dried and concentrated.
2.0 g (7a;«otemsLaonai_aebtywu_ammmmyllz;ﬁpmmem@o.@ht@adi@QCM!pBDnM@ij used

- Without further purification.. M5 (FAB, sanple treated wth glycerol): mz
= 322 (M+ 5 57), 266 (M +1).

3-(tert-Butoxycarbonyl am no”EH@/\l)BWH di ne- 4-boronic acid (Conpound 3)

HO-B~OH O 10 N B 0
' o

N
| 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,




5.5 g (26.4 mmol) of N Boc-3-am nonet hyl pyridi ne were dissolved in THF,
cooled to -78C, treated with 37 m of tert-BuLi (1.5 Min(?o?%e 55.5
nol ) and the deep- green m xture was slowy warnmed to -20C t'er "addi tion
of trinethyl borate (12 m, 15 105.6 mmol), the m xture was warmed to room
tenperature and stirred overnight. After addition of dilute hydrochloric
acid to pH 6, the solution was concentraﬁ%d on a rotary evaporator and
extracted with chl oroforrﬂlsopropanol (3/ 1) The organi ¢ phase was dried

ol oyed DPPRST it aHEP RN, SFRg A fbnemmotacips 40 Brommad cbher
I I | id f. th
or mil ae (7VELATIEIEHR s ieg Wich R ol Wilheu e aiicgiionne

conmpounds of the fornmula VIl 25 using th| onyl chloride: 2.5 muol of acid
of the formula X are heated to reflux for 4 h with 3 m of thionyl
chloride and then concentrated. The crude reaction product is coevaporated

wth s S WERRodiRdES WiPocthplydrho Bracdfie * o't T et hyl am ne. The

m xture is stirred overnight, 2 June 2005 29 i washed w th NaHCC3

sol uti on—dri-ed—-and - concentrated.. 1.5 to 2 5 mmol aof the desired anmide |11
are obta q:i%‘@pouﬂﬁ‘ch elHHCclyEe enpl oyed wi thout further Mﬂﬁsi(ﬁsc'a)tm 5 Ani des
1l accofgling To0 Th¢ generatl_workimg procedure uuu; e—Mass
(ES+) : n4zj = 4\ (04 ;¢ M+1)H Br O N 325 (M ?'”NWO% 271 (MHL)
N .

5 325 (M+1)

6 271 (M+1)

7 271 (M+1)

8 327 (M+1)

9 N | . 227 (M+1)

| H s
cl O '




Br ON. 271 (Mtl) Br O/ $ N\ F 327 (Mtl) Br OF 9 227 (Mtl) N/ N Cl
0.2 June 2005 30 10 / F 283 (Mtl) i N/ N O OF 11 ~N22KgeOdbhd), 228
(M43) yN\ /j~"x/IN _~y Br O 12 NF 328 (M1), 284 (M43) Il /| ~ N ~ N Br
O F The esters VII were synthesized according to procedures known fromthe
literature, in sone cases fromthe acids X by esterification according to
processes customary in the laboratory. 3 Ester halides VI_LM“CT)rrpound
Structure Mass (ES+): nmz = 13 nethyl 2-bronobenzoate comrercially

obt ai nabffg F 283 (M+1)
\ ;
| H
N .= N
c O F
11 ~n 272 (M+1), 228 (M43)

I H
N._ .= N\/\l/
Br O
S
| H
NY/I\”/N
Br O

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

12 328 (M+1), 284 (M-43)

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

5
Ester halides VII

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)



14 N 217 (Mrl) tooMe “14 N 244( +1) OEt Br O Synthesis of the biaryls by

pal | adi um cat al yzed Suzuki coupling to the conpounds of 1g~}hg Beénulae |V
(Schene 1) and VIl (Schenme 2) 2 June 2005 31 Ceneral morklng procedure
0.05 eq. of tetrakistriphenyl phosphi nepall adiumand 1 eq. of the
corresponding bronmide I11 or VII were added to 1, 2-di nmet hoxyet hane (10 nl/
nrol of bromide 111 or VII) aerated wi t¥l argon. After 10 nmin, 1.5 eq. of

t he correspondi ng boronic acid was 5 added and finally 2 eq. of a 2 nolar
sodiunrca onat.e Sﬁlutlon The m xture was heated to reflux under argon

for 18 h, 88f%éf"°£ 8g<ﬂrpﬁ?%‘éfewth rret hyI ene chloride. The nixture was

veshed w blooie of s abHedyi SRIEANBE =07, T80 088 calfesfindifd ke L c
puri fi cat bromide 4 DCVd:Io-M@mmddBd/\m 13,2|-<Smiemme&&3rtero1ﬁ| mbneReRbRERidd I or
la Vi
g | [Sgr {![ Zr?ﬁ%%?%%f@gqﬁ(ﬂ%g?%ré%rﬁ ﬁvﬂ ) bB &gy Pf ther carrenpopding: beiepicacid was
( Conpougdaddad Ahd ﬁhWZ g @ra%&ér%%dm chfboqﬂaéadgggﬁél;?Af anhﬁgﬂ@%@é( 10. 3

aer at ed vvrth ar gon, 51 mol ) of
mol ) of heateg |to Befbrmnﬂar@z’gnef@' t&hbmqrecaead\ddumd with methylene chioride.

The mixture was washed with water and saturated sodium chioride solution, dried
over sodium sulfate, concentrated and purified by chromatography. In the RP-HPLC

purification, basic compounds were isolated as trifluoroacetates.
10

-Bisaryls of the formula VilI

Methyl 3-[2-(tert- butoxycarbonylammomethy!)phenyl]pyrazrne 2-carboxylate

(Compound 15)
IFN

N .= OMe

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-carboxylate were
- added. After 10 min, 3.9 g (15.45 mmol) of 2-(tert-butoxycarbonylaminomethyl)-

20 phenylboronic acid and finally 10.7 ml of a 2M sodium carbonate solution were
added. The mixture was heated to refiux for 18 h under argon, diluted 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 orl were obtained. MS (ES+): m/z = 344 (M + 1), 288 (M- 55). "TH-NMR

25 (CDCI3): 8=8.78 (1H, d, J = 2.4 Hz), 867(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).



added. After 10 mn, 3.9 g (15.45 mml) of
2-(tert-butoxycar bonyl am nonet hyl ) 20 phenyl boroni ¢ acid anJumb@@bgy 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 wth. water. The organic phasseé was dried, concentrated and
purified by chromat ography on si lica gel¥s 661 ng (19% of e vi scous oi l
were obtained. M5 (ES+): mz = 344 (M + 1), 288(M 55) "H- NVR 25 (CDCl 3):
6—878 H. d, 7.54 - 7.14 (4H,
. 5. 11'(5%?'—1‘3—1[961»@1‘5?”*%%3’ HE%’M’"”EPO ethyypgewl W@lnﬁa-?(%tbm@datel 38 (9H,
s) 2 Jun&otibund326 Et hyl
3-[2-(tert-butoxycarbonyl am nonet hyl ) phenyl ] pyrl di ne- 2- car boxyl at e
(Conpound 16) N O OR 101N O5 150 m of | nmet hoxyet hane were aerated
wi th argon, and 874 ng (0.75 mmof) of Pd FPh34 and 3.45 g (15 rrrml) et hyl
3- bronmopyri di ne- 2- car boxyl ate were added. L Alper 10ogtn, 5.53 g (22.5 mol)
of 2-(tert-butoxycarbonyl am ngnmet Yl ) phenyl bor on acid and finally 15 m
of a 2M sodi um car bonate sol ut[i on re added. The!l mi xture was heated to
reflux for 18 h under argon I T eFCh bnet hane after cooling 10
and washed with water. The organic phase gfi ed, concentrated and
purified by chromatography on silica gel. 4 g (669 of a viscous oil
were obtained. M5 (ES+): nfz = 357 (M+ 1)." Methyl
2- [3 (tert-but oxycar bonyl am norret hyl ) - pyri di n-4-yl ] benzoat e ( Conpound 17)
C%Aysg 20 m of 2- di met hoxyet hane were aerated with argon, and
230 Ny fﬂh?ﬂ [} 2cﬁlmetfmwewﬁﬁ@)wer@rﬁﬁrategtwgh (@gomudnd 874 meg {75 mmol) of

:2% 1(3{ g?gbmogb@é"\%@ﬁ§%§ﬂ§ ?ll‘n& ?&rﬂ@%@?ﬁgﬂgﬁ?—g%élﬁe 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




20 and finally 4 mM of a 2M sodi um carbonate sol uti on were added. The
mxture was heated to reflux under argon for 13 h, diluted, Wthq,s

di chl oronet hane after cooling and washed with water. The dtrgani® phase was
dried, concentrated and purified by 2 June 2005 33 chromatography on
silica gel. 1.15 g (84% of a viscous pale yellow oil were obtained. M5
(ES+): mz =343 (M+ 1). 'HNWR (CDCI 333 6 = 8.65 (1 H, s). 8.54 (1 H, d,
J =4.8 H), 805 (1 H d, J =7.7Hz), 7.70 - 7.43 (2H m, 7.20 (1 H d,
J =77 0 H J = 4. o, 4.81 (1 H br s, 5 NH, 4.20 (1H,
dd, J = %9’?‘2‘5‘@3&@9“4‘-‘?'&?@ Q%H?-’S&%%) qfia yiscgus paig) yelloweoil were s, Me),

1. 38 (9H,083ineBi mégs+pin/§h-_e343)(mw @)_I V (according to nethod A) The
fol I owi ng exar}__gl es were sgnt hesi zed according to the general working 10

pr ocedur eH-NMFt 06! 3 ve8.65(d i isd, &64 (tHude) Mxa8 HASBDS: (1HHZ )= A.71H2, H
404 (M+127, ﬁ%&gﬂé&, 0 N 304 (IVI-99% F2 --NH 432 (Mtl) O Nn g~ N o
H 3 N 397-{fF1543 ¢2H, m)y7.2Q (TH, & d547.¢\iz)) 7.03 (164, 1d, 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 BN 397 (M+1)
| H
)( o = N\/\I/
o/U\N °
H
4 NI e _ F 454 (M+1)
: : H '
0~ N ° F B
N ,




OHOF 2 June 2005 34 51 \ 397 (Mt1) H ON/ N_~y OHO 1/ 61\ H
/.1 F 454 (Mrl) ONNI1 01 N7 Il N 399 (M1l), 299 (M99) o AN Mos" / N
'"IkOk O8 ~NF 455 (Mt1) 1O IN NONOF 398 (M1) ONO O- NN
‘Hydrolysis of the biaryls VIII to the acids of the fornmula I X (Schene 2)
General working procedure 5 1 eq. of thg ester VIIl was dissolved in

net hanol / THF (3/1, 5 m/nmol) and treat 4 with 2 eq. of a.l nolar lithium

hydr oxi de solution and stirred at roomtenperature overnight. The sol ution
was t henfgituted-with—water—and—aditusted—+e—pH—usi-rg—2 Jupe 2005 35
3 N ¥ 1397 (M+1)

I H :
KR TYYT
oAy 5
H
6 N F 454 (M+1)
ki X LT
AN 5 F
H .
7 399 (M+1), 299 (M-99)
8 455 (M+1)
|9

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




KHSO4 solution. It was extracted a nunber of tines with dichloronethane,

and the organic phase was dried and concentrated. A nunber pheevaspl es
were prepared according to this procedure: Conpound Structure Mass (ES+)
mz= 330 (M+l), 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
I’V by am de coupling to the acids I X (S Reme 2) General working procedure
for the amide coupling 1 eq. of acid I X is dissolved in dichloromethane (20

o DS e e
2 o NI e B gy 7, o s veshed ek

trifluoroacetates. 2 June 2005 36 The foll ow ng exanpl es were synt hesi zed
accordi ngAnum hi sfgroce ure: Exanple Structure Mass (ES+)

er of examples were prepared according to this procedure:
Compound | Structure Mass (ES+) :
m/z =
18 ﬁ” 330 ( M+1), 274 (M-55)
N._.= OH
0
e I S
0 N
19 | TN 329 (M+1}, 273 (M-55)
yZ OH
0
P 0
0~ °N
20 329 (M+1)
OH ES-: 327 (M-1)
0
Py :
KA s
o
N

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

trifluoroabetates. | .



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

ONH 12 r' N 435 (M1), 379 (M55), INII / N335 (M99) HJ/ 0\%0153 ~N 433
(M) NN\ ~I/ 1 H14 ~N 419 (M1) N ON ~o H O 15 N 382°{¥#1)”° 0 11ko
N O H2 June 2005 37 16 N OH 386 (Mrl) ON 17 N OH 386 (Mrl) O ~ON O

36 e

[T,

The following examples were synthesized according to this procedure:

Example Structure Mass (ES+) :
miz =
10 . e 482 (M+1
_ (\N y (M+1)
N~ N N
I g
SR NG
H
11 I XN 442 (M+1)
N~ HI\r |
e I .
0 ﬁ 07 "NH,
12 : I N 435 (M+1), 379 (M-55),
H
/k j\ NN N\©\ 335 (M—QQ)
0
; 0 ﬁ OMe | _
13 | ~n 433 (M+1)
K N

14 419 (M+1)

15 382 (M+1)




Renoval

Cener al

. in.dichloromethane/trifluoroacetic acid (3/1,
~roomtenperature for 3 h. The mxture is then
evaporator and the residue is coevaporatg
reactions w thout furth€r

used for further
were characterized by mass spectronetry. 10 Reactions of the amnes V with

d wth toluene.
purification.

AL

of the Boc protective group to give the amnes V (Schenes 1 and 2)
wor ki ng procedure 5 1 eq.of the N-Boc conpound is d sigel200d '
10 M/ muol) and stirred at
concentrated on a rotary
The amines V are
conmpounds

vari ous gents—to—gtve—thetarget——coenrpounrds———Geperal—working procedure
for the yeaction tg give carbamatq t he foomula|3&§@MF1bf the anine | s
di ssol vefd i n dichl ¢gr onet hane (abo ‘ n1ﬂqg¥ﬂ%$and treated 15 with 1.2
eq. (2.2 eq. when udsing theCrifl uowbacgt at tri ethylam ne and 1.2 eqg.
of the puccini m dyl g?dkén e natively off{ the corresponding
chloroformate) and| stirr 0 The mxture |is diluted with

di chl or oet hane angl washed w CIB8 sol ution. The organic phase is
dried, cioncentrated and, if necessary, purlfled by RP- HPLC. 20 Exanpl e [18:
Benzyl {ZAZ-3-merhytbutytcarbtamoyl)pyridin=—3—yiHenzyitecarbarat-e—2—JuHe
2005 38 G/ N O o4\ /46 my (©.1§ mpl) O 386°(M+1)

3- (2-amnonet hyl phenyl ) pyri di ne- 2{caphhoxyni ¢ _acid |(3-nmet hyl butyl ) am de
were disgsolved in 8 m dBy dichl ¥t harie, "and {t he sol ution 5 was
treated mith 17 ng (0,;§<hUﬂL 2 pyl am ne and 41 ng (0.17 mmol) of
benzyl oXycar bonyl okystcci Ai mi fe. a reaction tjinme of 18 h, the m xtjure
was diljuted with 20 m of dichl okgnet hane, washed [with saturated NaHCOH
solution_and the prganic phase was dried and concgntrated. After

purification by RP-HPLC, 60 ng

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 triethylamine 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




(739 of a colorless substance were obtained in the formof its
trifluoroacetate. 10 M5 (ES+): mz = 432 (M + 1). 1H NWR (ggghg)z = 8.57
(1 H dd, J =4.8, 1.5 Hz), 7.96 (1 H br s), 7.60 (1 H d, J = 7 Hz) :
7.47 - 7.26 (9H, m, 7.02 (1 H m, 573 (1 H br s), 4.98 (2H, s) 4.27 (1
H dd, J =14.0, 6.6), 3.98 (1H, dd, J3§ 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 exanpl es which
were prepared according to the wor ki ng procedure: Exanple Structure Mass
(ESt) : mz =19 N 481 (Mtl) OIl / NN OHO20 NO 489 (Mtl) | H JI~l =
ON, NHZ 2 June 2005 39 21 N H 482 (M N OO 22 ~N 465 (M+1) | / H
NO 23 N430 (Mtl) H O H 24 N CH 43 |(M+ HN\v

S~ LT
DS

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 (CDCl3):'5=8.57 (1H, dd, J = 4.8, 1.5 Hz), 7.96 (1H, br s), 7.60 (1H, d,J=
7.7 Hz), 7.47 - 7.26 (9H, m), 7.02 (1H, m), 5.73 (1H, br s), 4.98 (2H, s), 4.27 (1H, dd,
J =14.0, 6.6), 3.98 (1H, dd, J = 14.0, 3.7 Hz), 3.27 (2H, m), 1.58 (1H, m), 1.40 (1H,
m), 0.86 (6H, d, J = 6.6 Hz). |

15 |
Further examples which were prepared according to the working procedure:

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

19 | = _ 481 (M+1)
' H
- ch\ e~ N\/\EN;\I o
‘ : 0 Z
o f

20 489 (M+1)




OHO0 25 ~ NOH 430 (M1) H O
N 0Cr
F

| \ O0HO26 N\ 432 (M1) | H\ OHOIT

12.7 N\ / F 502 (M) OF O-H 2 June 2005 40 %SJU}]EEO 432
(M1) 00 N _~y OHO 29/ F 488 (Ml) \ OHOF IS, 304 2 (M)
ON/ NNI /7 plkoH 31 ~N(0f 490 (M1l) N-/~NH O- O H |
39 it
51 482 (M+1)
22 465 (M+1)
23 430 (M+1)
54 430 (M+1)
25 430 (M+1)
26 N 432 (M+1)
: O | = H\/ﬁ/ |
| M S
O N
O
27 N 502 (V1)
| H
0 /- N
o
H




32 N483 (Mtl) H O N/ N\ I I \ O-H\ O/ G 33\ 430 (Mfl) OO HN 34\
481 (Mrl) H / N\ p~\N\ Ol N ~ HI1 2 June 2005 41 158yNeHof81 (Ml)
O N General procedure for the reaction to give am des of the formula | 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 sopropyl ethylamne and 5 1.2 eq. of t acid chloride and stirred
overnight. The mxture is diluted with I chl or onet hane and washed with
NaHCO3 sol ution. The organic phase is dried, concentrated and, if

necessaryz2g purified by RP- HPLC B) _X_eq. of the a 42»92 Mil5 drssotvet—n
di chl or opet hane (ahout 10 m/mmol) ,Jitreategd with 1 e(qm(@.z eq. when
using the trifluorgacetate) of diis QAN ing, treated 10 with 1} 2
eq. of the acid ang 1.2 eq. of] TFFH and Istirred overnight. The m xture if
diluted with dichl¢r ane amn washed i t h NaHCOS| sol ution. The or ganic
phase ip dried, con ated ahd, ecessary, purified by RP-HPLC.

29 N F 1488 (M+1)

30 482 (M+1)

31 490 (M+1)

32 483 (M+1)

33 . 430 (M+1)

([

34 481 (M+1)




15 Exanpl e 35:

3-{2- (g;) [ (3- Phenyl but yryl am no) met hyI ] phenyl) pyri di ne- 2- cai‘Pun@QdOg acid
cycl opropyl methylanmide I \ANON i_. 100 ng (0.35 mol) of I ol de
3- (2-am nonet hyi phenyl ) pyri di ne- 2- carboxylic acid 20 cycl opropyl net hy arr}
were dissolved in 4 m of dichloronethane, treated with 44 ng (0.43 nmol)
of -diisopropylethylamne, with 70 ng (0.43 mml) of (R)- 3-phenylbutyric
acid and 114 ng (0.43 mvol) of TFFH and“stirred overnight. The . 2 June

i i i i chl or onet hane and washed with
2005 42 mxture was diluted wth 20 m of dichlorone e and el e Dy

T 3 P= A

H utron. The organtc prase_yas—aft+et—eohe

galé’- ﬁc 5:L)e’SO mg (7% 019 the co un re isol at ediq1nm1‘|® formof Its
trifluorpacetate. M5 (ES+): giz 4 : \urther exanpl es acF:ordl ng
to generpl working procecfu A or trojcture Mass (ES+) : nf

74
36 N 481 (M+1) O -3 481 ( ONH 38 | N 495 (M)
ON ON N @A)\

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 diisopropylethyiamine and

5 1.2 eq. of the acid chloride and stirred bvernight. 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
10 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.

15 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 .




0 489 (Mtl) ONuUu NHz HOY 40 ~N O 489 (Mrl) H Nu u NH2 i~ |
1

H39 I N

\ HOIl 41 NO 503 (Mtl) O CcANH 2 2 June 2005 43 42 482 A MntRoosf| %1 43
~NH482 (Mt1) O N\ I\ HO/ O44 ~NH 496 (M1) N\ H Q0 45 N 497
(Mtl) OI / NN\ HO f / Racemate / 46 1 N H 464 (Mfl) O/ N\ NII \ O

[

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).

Further examples according to general working procedure A or B:
Example Structure Mass (ES+) :
m/z =
36 | | XN 481 (M+1)
0 o = N q =
_ ) I N/
H
37 | Y ' 481 (M+1)
H
/\O
38 | SN 495 (M+1)
0 ™ -
O/\/u\ I N/
N
H
o . :
39 . | 7 | N 9 489 (M+1)
H : :
© 0 Z N\é)]\NHz
O =
” \l/
40 l N L0 489 (M+1)
' fo) = N\:-)I\NHZ B
b : o =
i N
‘ /\O/©/N\H ' Y
41 T o [503 (W+1)
o] = N\E).\NHZ
O z
| \0/©/\/K : Y




\ H47 N 446 (Mtl) H 0 11 H/ F./ Racemate 48 ~'N H 467 (M+l) 1
N'~ N NI

\ O 0 H2 June 2005 44 49 N 479 (M)

/0
\ -

H N © fdnel2oosH |
.50 N\ | F502 (M) O/ N\ I H\ OF I\ / /O 51\ H/ F 502 (M1l)
OOF H |
43 L e
42 | Sy 482 (M+1)
QU Ire
8]
: i
43 Sy 482 (M+1)
o AN
/@)\n : Q [j\o
44 Sy 496 (M+1)
L 0L '
. /@/\)‘\ﬁ O o
~o |
45 ' | = 497 (M+1)
o P Ny |
jenaneh T
H
F Racemate -
46 2 464 (M+1)
N N
(47 ' S 446 (M+1)
OV
: 0] .
- |
Racemate
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Phar macol ogi cal investigations Kvl.5 channels from humans \Qe‘[u@,e%?5essed 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.iFe oocytes
using the 2-microelectrode voltage clap’techni que. The Kvl.5 channel s
were in this case as a rule activated usi ng voltage junps to O nV and 40
nv | asti | 3 005 TThebathr—was—r+rAsed—ustng—a—selyien-ofthe follow ng
conpositio NaCl 96 mM KC 2 mM ICa 218m\/l Q‘A'i)m\/l HEPES 5 nM
(titrated vvlth Na OHiF I‘pH 7.4) .4 These ~ were carried out at rpom

tenperature. The fqld vvlng vver e Io edf ta acqui sition and
anal ysis| Cene clanp a
MacLab D{ A converter oftvvare (

trurrent “Hoster City, USA) and
trurrents Gastle Hill, Australia).
The subst ances accordl ng to the invention were t estled by adding themto { 10
the bath|solution iin different concentrations. The [effects of the
substancg® were cal cul ated as the [ Céntage i nhi Di5[1i3 _p] the Kvi—5
control furrent which was obtaine en [po subst arjce dded to the

sol utionf The data eng extr hustngxt.he HiII equation in orjder
concentjr at flons Icr t he respective

to determ ne the inhil
NTh |8WI ng | C5¢ \al ues were det erni neo

substances. 15 In this
for the [conpounds |mentioned bHI o
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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



2 June 2005 48 Exanmple 1C50 Ex. 1C50 Ex. 1C50 Ex. 1CG50 [pM:- [NM [NM

[pM0 1 10 2 10 3 <280 4 <100 5 <100 6 <100 7 <100 8 <100223J %g@s

| nactive 11 inactive 12 <100 18 2.6 19 0.6 20 1.2 21 2 2 0.4 24
2.5 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 5.6 39 <100 40 <100 41 <100 42 <100 43 <100 44 6.7
45 0.5 46 2.7 47 3.1 48 2.4 49 0.9 50 51 <100 52 10 53 i'hactive 54
<100 55 3.8 56 6.1 57 10 58 0.7 59 3.20 3.1 61 1.7 62 1.8 63 1.8 64 0.9
65 <100 66 <100 67 <100 2 June 2005 WO 02/46162 ' PCT/ EPO1/ 13680 49

(Pgtl)e”}q ( gl) @J(;&?F%on Ao PIPPHAGS vt 8 Ul 8T Ere! meBbiredsn fie J)cgél))tes élc,lng thg ( 9
2-microelectrode volitage clamp technique. The Kv1.5 channels were in this case as
a rule activated using voltage jumps to 0 mV and 40 mV lasting 500 ms. The bath
was rinsed using a solution of the following composition: NaCl 96 mM, KCl 2 mM,

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

experiments were carried out at room temperature. The following were employed for
data acquisition and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
USA) and MacLab D/A converter and software (ADInstruments, Castie Hill,
Australia). The substances according to the invention were tested by adding them to

10 the bath solution in different concentrations. The effects of the substances were
calculated as the percentage inhibition of the Kv1.5 control current which was
obtained when no substance was added to the solution. The data were then _
extrapolated using the Hill equation in order to determine the inhibition
concentrations ICsq for the respective substances.

15

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

mentioned below:



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,
t hese groups being nitrogen and at
is QO OR9),

R(10),

R(1)
R(9),

Xxis 0, 1, 2,

R(14) is alkyl having 1, 2, 3, 4, 5 or arbon at ons, cycl oal kyl having
3, 4, 5 6, 7, 8 9, 10 or 11 carbon atons, CF3, C2F5, C3F7, CH2F, CHF2,
OR(15), SO2Me, phenyl, naphthyl, biphenylyl, furyl, thienyl or an
N-cont ai ni.ng_het erocaromati c 20 having 1, 2 3, 4, 5, 6, 7, 8 or 9 carbon
at ons, ExamphenylCggaght Byl | blmbg yoy T gZuryr, @g enyt d [h?
N- cont ai hi ng eteroaro tic are unsubst tuted or st]tuted by 59 or
substituents sel ecfidd] faom the gqp consi sting gfps , Br,
OCF3, NOB- , CONH2, MW NH? O+ alﬁilfha ing 1, Z[Egﬁor 4
carbon af onsl al kox{0 ha\Tl ng1, 2, 300r 1 2 June 28060 5D cdrbon akqoa,
di met hyl am np, sul'f vl thyls d met h ul Fonyl am no; R(15)
al kyl hajing 1, 2, g¥P4 or carboﬁbé ycloa { avPng 3, #108 or
car bon o CF3 of0phenyhg 5 \Mﬁa@:ﬂvés unwbstlh%ﬁ\g{a sppsti t utggyby |1,
2 or 3

18 2.6 19 0.6 20 1.2 21 2

22 0.6 23 0.4 24 2.5 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 - 55 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 |

SQ2R(10),
R(11) and R(12)

COR(11),

3 or 4, 15 where x cannot

CH or
| east 4 of these 10 group
C(ONR(12)R(13) or C(S)NR(12)R(13);
i ndependently of one another are CXH2x-R(14);

CR(5),

at

Slﬁ.%sjoogne of

eing CH

0 if R(14) is OR(I5) or S02Me;




substituents selected fromthe group consi sti ng of F, d, Br, I, CF3, NO2,

CN, COOVe, CONH2, COwe, NH2, OH, al kyl
al koxy having 1, 2, 3 or 4 carbon atons,
met hyl sul fonyl and net hyl sul f onyl am no;
2, 3 or 4 carbon atons or CF3; R(2) is

having 1, 2, 3 or 4% &He@ps5 at ons,
10 di et hyl am no, sul fanoyl,

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

4. whe

carbon at , R(3) is CyH2y7R(16); 15y is 0, 1, 2,..3 or 4, rey
cannot beq’g@ic@ 18) is OR(17) or SO2Me: R(16) is al kyl havP&g/EP03/136804,
5 or 6 carbon atons, cycloal kyl having $#94, 5, 6, 7, 8, 9, 10 or 11

car bon at ; F5, C3F7, CH2F, CHF2, OR(17), SO2Me, phenyl,

napht hyl ,p?Eernyth,ﬁm%nyl or an N-containing 20 heteroaromatic having 1, 2,
3, 4, 5 6, 7, 8 or 9 carbon atons, where phenyl, naphthyl, furyl, thienyl
and the N.cpntainin het eroaromati c are unsubstituted or substituted by 1,
2 or 3 st Wmﬁg@ém%gqrﬁwfﬂ@mthe group consisting of F, d, Br, 1,
CF3, OCF3, N2, CN, COOwe, CONH2, COwe, NH2, OH, 25 alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylan no,

sul fanmoyl, methyl sul fonyl and nethyl suABonyl a '%o, R(17) is hydrogen,
alkyl having 1, 2, 3, 4 or 5 carbonA@ome A4 cy§®al kyl having 3, 4, 5 or 6
carbon atons, CF3, phenyl or 30 2-, 18- or|{4- pyridyl. 2 June 2005 51

N uted or substituted by

where phenyl or 2-, 3- or 4- pyridyIA1
up cof¥ksting of F, O, Br, I,

1, 2 or 3 substituents sel %ct e®(3D
CF3, OCF3, (1

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
groups being CH; o

R(1) s 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);
is0,1,2,30r4,
where x cannot be 0 if R(14) is OR(15) or SOoMe;

10

X
15

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
~having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and |
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from
- the group consisting of F, Cl, Br, I, CF3, OCF3, NO>,
CN, COOMe, CONHg, COMe, NHy, OH, alkyl having

20

.25

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




NC2, CN, COOve, CONH2, COWe, NH2, OH, al kyl 5 having 1,h I2 3 or 4 c?rbonl
atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethyla 8 anoyl ,
nmet hyl sulfonzl and grgret hyl sul f onyl am no; or R(3) is CHR( 18?&8’@8)2 0 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, CO\IR(ZO)R(Zl) COOR(22) or CH2OH,
R(20) is hydrogen, alkyl having 1, 2, 35 ors carbon atons, 15 CvH2v-CF3
or OwH2w- phenyl, where the phenyl ring |9 unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting of F, d, Br, I,

CF3, OCF3, N2, CN, COOwve, CONHZ !@VQ al kyl having 1, 20 2, 3
or 4 carbon atons, al koxy havi ng T @njgb%ﬂn%F 'ﬁ%aﬁ'dﬁ&m %r nmet hyl am no,
sul famoyl, et hyl sul fonyl and rrmmylsulfémxaharmethylsa|fbﬁy|9m|ﬁo ior 3, w

is 0, 1, 2 or 3; 25 R(21) i drogen or al kyl havin , or 5 _
carbon atons; R(22) is al IE§1EIY|aﬁ gyllhavzng 3, 2-430406363@%8@111@7@%!36@ i s

3 d
Y9 Ogey LKL NG L 213 dheuns 8 BUACRALATGR, BEL orflenl ) "

met hyl efie group can be repl aced @pictPisunsbstitulld or sOSHRIBY'DY 1, Yor 3
-N(benzyl)-; 2 June 2005 52 . _
substituents selected from the group consisting of

F, Cl, Br, I, CF3, NO, CN, COOMe, CONHy,
COMe, NHyp, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
10 _ dimethylamino, sulfamoyl, methylsulfonyl and -
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R() s GyHpy-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, alkoxy having 1, 2,3
' or 4 carbon atoms, dimethylamino, sulfamoyl methylsulfonyl
and methylsuifonylamlno o
‘R(17) is hydrogen, alkyl having 1, 2, 3, 4 or5 carbon atoms,
cycloalky! having 3, 4, 5 or 6 carbon atoms CF3, phenyl or

30 - 2-,3-o0r4- pyndyl




R(5) independently of one another is F, O, Br, |, CF3, N®, CN, COOw,
CONHz, COwMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atonp, - Izlﬁﬁéy _
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,” methylsul fonyl
or nethyl sul fonylam no, where in the case that a plurality of radicals Al
to A8 | 5 have the neaning CR(5), the radicals R(5) are defined

i ndependently of one another. R(30) anqjéR(31) i ndependent |y of one anot her
- are hydrogen or alkyl having 1, .2 or 3tarbon atons; 10 or R(30) and
R(3l) together are oxygen or a chain of 2 nethylene groups and their

pharmaceutically acceptable saltsg,, 1 . co und of the fornmula | as
clainmed in claimi, in which: A %”'}fig pi‘?,”ekﬁf 52% ORg- pX'?dﬁr%ﬁeHQSUbst'tuted

i ndependently of one another are grisube@ated B¥1102 or@E sttt f
t hese groups being nitrogen and at |east 4 g’{( fhese " gr otupsnt%)glé%gt%foé( 1)

is C(OOR(9), S02R(10), COR(I 1) the gmup seusistirre afdy, CRBrA OF 3, TPy, R(I1)
and R(12) independently of one arp\géher are CxH2x-RI§14);- xis 0, 1, 2, 3 or
4; where x cannot be 0 if R(14) NOZNsCOQMesCONHal @AMeNHpgOH, atkyl 3 or

4 carbog atons, cycloal kyl havi n%iaB, : 4‘13 5 6, 7, 8 or 9 carbon atons,
CF3, 15), phenyl, naphthyl, BE¥RERYIZS oFdiegibon atorsy plkexy Aaving 1, 2,
N-contai ning heteroaromatic havisng 4lea®onit i i bon
at ons, where phenyl, naphthyl, biphenylyl %?Jﬁ‘?l’ é’r?%hg%wﬁ%ﬁ%”%{r&gﬁ

N-cont ai ni ng het eroaronatic are Ordoystlifony eddonethyuifobginining;ed by 1, 2 or

3 substityents selected fromthe group consisting of F, O, Br, 1I,-CF3,
oS, R(3) is CHR(18)R(19); | |
10 R(18) is hydrogen or C;H2,-R(16), where R(16) is defined as indicated
abovefr
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 methyisulfonylamino;

R is0,1,2or3:
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)-; _




2 June 2005 53 CN, COOWe, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or4

carbon atons, al koxy having 1, 2, 3 or4 carbon atons, di nmethweamoso,

sul fanoyl , met hyl sul fonyl and net hyl sul fonyl ami no; 5 R(15) is al kyl having
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 consjsting of F, d,-—-Br, |, CF3, N2,
CN, COOwve, CONH2, 10 COwWe, NH2, OH, alk having 1, 2, 3 or 4 carbon

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

> QVLE“?@Zr o Eper Y oy g URARR B, ' B, G iClar R GGGy 17 2l %
305 4

cannot be 0 11 BrhbR Ee Wi, G AR 220 bR oniRtofs 1KY 5 4

5 or 6 carbon ataﬁmafng/cs@mwbd?ﬁaﬂoﬂ% %1méthy|§ﬁm% s@lﬁﬁow% hy1 SRRSO or

atons, CF3, OR(17 SO2Me, phenyl, nap ht hyl or’an
N- cont ai ni ng hé® M@ﬂﬁwlamlmawhgeln tixe c3se that 3, pl6rahty7of .admaiéaAm pan

ﬁte? gf oar orenrate | cr:”h%péltu%gﬁ%sﬁwbﬁééy 3'?55 gﬂ%g%‘fgt Lﬁt‘%@r %9e€ne n@%%ﬁc‘i%@ of one

substltuents senetieed fromthe group consisting of F, d, Br, |, CF3,
NO%K &:N , CONH2, COwve, NH2, OH, alkyl having 1, 2, 3 or4 carbon
atoms ari8lya 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyI sul f onyI independently of one another are hydrogen or alky! 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), atleast one of these groups being nitrogen ahd 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 is0,1,2,3o0r4;
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,
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,




and met hyIsquonyI am no; 30: R(17) is hydrogen, alkyl having 1, 2, 3, 4 or
5 carbon atons, cycloalkyl having 3, 4, 5 or 6 carbon at omsluneP®p5phenyl
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 havi g 1, 2, 3 or 4 car-bon at ons,

al koxy having 1, 2, 3 or 4 carbon aton®;’ dinethyl am no, sulfanoyl,

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

I s hydrogen or CZH2z- R(16), wher ed above; z
is0,1,20r3: R(19) is CONH2, CO\IR%%?M %%&@P MH@kn(wngs
hydr ogen, al kyl having 1, 2, 3, rg

C,\%\HZ\A?phenyl ywhere the phenyl rﬂhg |§ %ﬁé@%@@ S{O(&?n%oa%?xyl_ﬁu%‘g'?gtugeaorﬂy 1,
2 or 3 substituents sel ected froaaftﬁma abmspdnﬁéthﬁlaﬁﬁ:hﬂgs@fan'fey@ Br, I,

CF3, OCF3, N2, QN, 20 COOve, CONHz, COwve, NH2, OH, alkyl haV|ngl 2, 3
or 4 carbon atons, al koxy havi ng"@th&'su@rbﬁl and mefhysHifondaminai net hyI am no,

fSUl)f i”g%'r?) met hyl sul f onyl RMS) MBIV 28 Wor ¥ chidnlanfis cycloa!k\{/\i
IS0, 1, ;
having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,

which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of
F, Cl, Br, I, CF3, 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), SOgMe, 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, NO2, CN, COOMe, CONHyp, COMe, NHo, 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



R(21) is hydrogen or alkyl having 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 hydrogenumlidgps having
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, COOwe, 30 CONH2, COwve, NH2, OH, al kyl having
1, 2, 3 or 4 carbon atoms, al koxy having 1, 2, 3 or 4 carbon_atons,

di nmet hyl am no, sul fanoyl, nethyl sul fonylr%ior 2 June 2005 55--
net hyl sul fonyl am no; R(30) and R(31) independently of one another are
hydrogen or al kyl having 1, 2 or 3 carbon atons; 5 or R(30) and R(31) are

a chain of 2 nethyl ene groups 3 |y pharnmaceutical ly acceptable salts.
10 3. A conpound of the fokﬂ)rrm':‘agrlrlg éﬂﬂy&l med in claim2 having the

restriction that Al, A2, A3, A4, vﬁ%re%enWoraﬂd%%rHnﬁ9ﬂ@ﬁ%‘?@hh¥u9§tltﬂﬁ8
anot her are ni trogen CH or CR(5), where at | east one” and
these groups are nitrogen and at Or&abstituiedby fina<s @wmm@sﬁﬂcteﬁa‘rdm A

AL B2, A3, Ad, A5, A6, ATandAB | ndeparae e TIl 4 e PPy BF e BSRAORH or

CR(5), t least one and a en and )
at(l )eas?\,néelr gf at hese groups are &ng&?\%@bM@W&W@%%&lh 9 11) )
or C(ONR(12)R(13); R(9), R(10).1, R(3br 4855%0,3@1&}13%@0 HRAAGI18) 3 0¥ 4 S O,

1, 2, 3 or 4, where x cannot be0|fR( 14) is OR 15):
carbon atoms, dlmethylamlno 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;
e E 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



25 R(14) is alkyl having 1, 2, 3 or 4 carbon atons, cycloalkyl having 3,

4, 5 6, 7, 8 or 9 carbon atons, CF3, OR(15), phenyl, i NRPL YL,

bi phenyl yl; furyl, thienyl or an N-containing het er oar omat i ¢ having 1, 2,
3, 4, 5, 6, 7, 8 or 9 carbon atoms; where phenyl, naphthyl, bi phenyl yl ,
furyl, thienyl and 30 the N—containing het er oar omatic are ugigbstltgted or
substituted by 1, 2 or 3 substituents selected from the groUp 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 atonﬁnefy‘g@gﬁﬁ{/@a‘&& sul fanmoyl, methyl sul fonyl and

nmet hyl sul f onyl am alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycl oal kyR(30handR(33) 4, 5 or 6 carbon atons, CF3 or phenyl, which is
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe

group consi sti rfeendentigiof ope anptharree hydeogeTnor AREINVEVIIGONH2 or BCafsde,
NH2, OH, al kyl Jaawkng 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or
4 carbon atons, I et hyl am no, sul fanoyl, met h_yI sul fonyl and _
met hyl suloronyl ami no; R(13) is hydrogen 15 R(2) is hydrogen or al kyl having

1, 2 or bon R(3) is CHR(18)R(19); R(18) is hydrogen or
CZH2z- R( %?85 fggm& Is defined as indicated above; z is0,1, 2or3;

are a chain of 2 methylene groups

and their pharmaceutically acceptable salts.

10 3. A compound of the formula | as claimed in claim 2 having the restriction that
A1, A2, A3, A4, A5, A6, A7 and A8 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 whlch
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 Js 0,1,2,30r4,
where x cannot be 0 if R(1 4)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»,



20 R(19) is CONH2, CONR(20)R(21), COOR(22) or CH2OH, R(20) is hydrogen,

al kyl having 1, 2, 3, 4 or 5 carbon atons, CvH2v-CF3 or OptRwephesyl,
where the phenyl ring is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group 25 consisting of F, d, Br, I, CF3,
NOZ, CN, COOve, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 2, 3 or4 carbon 5§tom3, di met hyl am-no, sul famoyl,
nmet hyl sul fonyl and nethyl sul fonyl am no;”-30 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

t . R(22) is alkyl having 1, r r t : 4) i .

ﬁygrﬁgen f)‘r Zi| Ikyl hazi ng 1 o? 2 ca b@?@%@gﬁ%wﬁwﬁew@e‘m g'kﬁfh%ﬂ'é?k I
ther is F, d, Br, |, CF3,  ON, 3 y

ﬁg\?i ngrll, 82, 3 or 4rcar bon atowg,%’azl’célé){y aepnég@,s\{l_%@%swﬁgcqa?b%ra ons,

di met hyl ami no, sul fanoyl, mnethyl satamngione, dimt%mhbﬁ@uﬁ%m%ng; /Ii( 30) and
R(31) independently of one another are drogen or nethyl. 5.
conpound of the fornula | as cl ai“?l%tgy'ﬁHP‘g'l‘ﬂiW methylsulfoRylamine: Al ,

A2,
A3, Ad,5A5, AB, A7 and A8 imqlspefhdgmgl'twatw\iﬁng Q”Qtﬁ,"@BPS%aﬁSzﬁn gfpbﬁsﬁ%ﬁ'lgagfl o

CR(5), where at |east one and at no o_f ese groups and
at least 4 of these groups 15 arealrg RALG ors C4HOpAR{tONs, SF3RrI¥henyCOR(11)
or C(ONR(12)R(13); o . .
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;




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 cajhereoatons,
cycl oal kyl having 3, 4, 5 6, 7, 8 or 9 carbon atonms, CF3, phenyl,
naphthyl,  biphenylyl, furyl, thienyl or an N containing heteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons; where phenyl, naphthyl,
blphenylyl furyl, thienyl and 25 the ontalnlng heteroa&onatlc are
Unsubstituted or substituted by 1, 2 o 3 substituents selected from the
group consisting of F, C, Br, I, CF3, OCF3, NO2, CN, COQOw, CCNH2 COWe,

2y b o L ome! ot Faoed FARIAGD i KR RN et

met hyl sul f onyl am no; FR22)|n(is aﬂl@ﬁha\ﬁﬁg R( 233, 4@rh5y¢yrgg§@10m§%( 2) is hydrogen
or nethyl; R(3) 2, or 4; 5 where y cannot be 0

i f R(16) R@)maaﬁydroa@mar E!(I%Vfilak'mé 11&02#%@0“ atorgs; 4, 5 or 6 car bogog}vgrrs
SKEL;?l k“&)??xlyﬁ% lﬁj?éw!y%f ﬁﬁgr?y otrgefr ’grllzc E%[r?itl %E?hgq%%@?%g)&?l c havi ng
L 2 % 4, S CONHE, CBIb, RHAKLINYRing ), 2FEE4RIAINA aidhBOMl

a d or

furyl, thi enyI and he N-cont &' ni ng eterdaromat 'c are uns

substituted by hhmngz’om 3 oﬁﬂbéfbdr“@t&hﬁs %ﬂhéﬁﬁ%%boﬁhﬁé}ﬁoﬁr mé?h%&_’}ﬁ]ﬁinﬂ b9
of F, d, Br, NC2,
methylsulfonylammo
R(30) and R{31)
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 is0,1,2,30r4; _ .
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;



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

net hyl sul fonyl am no; R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atons, cycloal kyl having 3, 4, 5 or 6 carbon atons, 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 sglected fromthe group consisting
of F, d, Br, |, CF3, NO2, CN, COOW, H2, COwve, NH2, .OH, al kyl having
1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, 25 suIFQ ylls hg@%@ghsul fonyl and net hyl sul fonyl am no; i R(4)
hydr ogen or al kyl haV| arbon atons; R(5) independently of one '

anot her iR(2F, (Bhyfﬂiro,geh or@ﬁéthyNOZ CN, COOve, CONH2, COWe, NH2, OH, al kyl
having 1 3.0 atons, al koxy having 1, 2, 3 or 4 carbon at ons,
di met hyl :mi%?]o @vﬁ&w@%ﬁ Jrret hyl sul fonyl or 30 nethyl sul fonyl am no; 2 June
2005 59 R(30) .and ésiié ;ﬂgaese?dently of one anot her are hydrogen or

met hyl . 6. A cénpoun 1 Tmula | as clained in claim5 having the

restricgion that A4 Mﬁweréyrbatﬂn@ﬂﬁé(ﬁﬂﬂ(fé&s ORe17A3. A5, A6, A7 and A8
I ndependent |y of one anot her are CH or ere at |least 5 of these

groups are CH R{16h inatsyuiaving 1t RedirGo &carta:m atosisyesicivalkgl aving 3, 4n
R(10). R(11) ;ﬁd%?l?éi?é%@&%&m&%se%%%%bﬁé@wi;ﬁwﬁéﬁ? .
1,2, 3 or 4 carbon flQMeniefyiGrafM K¥ontinBheteroaromatic 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, Cl, 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

4, 5, 6, 7, 8 or 9 carbon atons, CF3, phenyl or pyrfdyl, 15 where phenyl

and pyridyl are unsubstituted or substituted by 1 or 2 subsjideusiis =
selected fromthe group consisting of F, d, Br, |, CF3, OCF3, OH, alkyl
having 1, 2 or 3 carbon atons or alkoxy 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% , cycloal kyl havi-ng 5 or 6 carbon
atons, CF3, phenyl, or pyridyl 25 where gﬁenyl and pyridyl are -
unsubstituted or substituted by 1 or 2 substituents selected fromthe
group consjasf i , O CF3, OCF3, alkyl having 1, 2 or 3 carbon atons
or al kox;ﬁd%§1€ﬂﬁg§q31gr 2 carbon atons; R(4) is hydrogen; 30 R(5)

i ndependent | y dfideendundly g onk inbthdd are BydroddW ofGdelgl. CONH2, COve,  NH2,
OH, al kyl having 1, 2 or 3 carbon atomsq;,gra al koxy having 1 or 2 carbon 2
June 2005 60 atons; R(30) and R(31) independently of one another are

ther o @8 SeB8lnd B the QrARIPOA Bofned 1 ol B haidg g (sBldif bR S48 Mone
anot her5 aniteogarHamd R(1] A2, A3x ASs B61AZamdf A8 thddpbhtiehsy 6V6h@ahbtHer By Ohfop OF

6 carbon r phenyl ; re phenyl is unsubstituted or substituted by 1
or &&(%TS wlcw)erep at Iegst 5 \t,)\'Pt ese%rougs are CH. Y

7. A compound of the formula | as claimed in claim 6, in which:
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, cycloalkyl having 3, |
4,5, 6,7, 8 or9 carbon atoms, CF3, phenyl or pyridyl,
15 - | where phenyl and pyridyl are unsubstituted or substituted by
1 or 2 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms
or alkoxy having 1 or 2 carbon.atoms;
. _ R(13) is hydrogen;
20 R(2) is hydrogen;
R@3) is 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



2 substituents selected fromthe group consisting of F, d, Br, |, CF3,
OCF3, OH, alkyl having 1, 2 or 3 carbon atons or al koxy havjyng 2bogr 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 seléected fromthe
group consisting of F, d, CF3, alkyl ﬁQving 1, 2, 3 carbon atons and
al koxy having | or 2 carbon atons; R(4) is hydrogen; 25 R(5) independently
of one anot her i$ g, a, alkyl having 1, 2, 3 carbon atons or al koxy
having 1 or 2 éﬁ'ﬂ h atons; R(30) and R(31) are hydrogen. 30 9. A conpound
of the f®(30)and RES1xlainmed in one or nore of claims 1 to 8 or its
pharmaceytically acceptable salts for use as a pharnaceutical. 2 June 2005
61 10. A tyiof eae apptricdeirydrogasner methy an ef fi caci ous anmount of
at | east one conpound of the fornmula | as clained in one or nore of clains
1 to 8 and/or of a pharnaceutically acceptable salt thereof as active
cogpou][!iiﬁ. mgnnb@nndr\bttl;ng fpfmulaﬁm:@lbmédim aarRmt aﬁhﬁﬂeiﬁ.eﬂi cles ?nd adldi tives
and, i opr i addi ti ona 5 one or nore other ar nacol ogi ca
Hbonindidio a h :

RiFeor §<LRot

active c unds . conpound of the fornula | as claimed in
thorcof Tor thE At o 2 e cament having K channel bl ocking
action for the ther ajndepeddenthpbiybrx arotdier Kre CLPIoGHR(149] - medi at ed di seases.
X is0,1,20r3;
10 R(1'4) is cycloalkyl having 5 or 6 carbon atoms or phenyl;

where phenyl is unsubstituted or substituted by 1 or
2 substituents selected from the group consisting of
F, Cl, Br, |, 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 CyH2y-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.




12. The use of a conmpound of the fornmula | as clainmed in one or nore of
claine 1 to 8 and/or of a pharmaceutically acceptable salty jjpgrgaE for the
production of a nedicanent 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 °
clainms 1 to 8 and/or of a phar maceuticaé1_l y acceptabl e salt._thereof for the
production of a nedicanent for the therapy or prophylaxis of reentry
arrhythm as. 20 14. The use of a conpound of the formula | as clainmed in

one or ' : r.of. harpaceuti cal |l y agceptable salt
t her eof nﬁr)(r? @%g&lpn?éo ué’f]; ?Lﬁregg r@%&@éﬁﬁ}ﬂ%f?&ﬁ?ﬁaﬁ@“@maw chra? RPfaxi s
of supraveomhpound offtherfoiulart sscla@¥ed by orfd 81 Hithe OF cRiGE PR W EAndbr b5
formula | ,as clalg@ in one or nore of claine 1 to 8 and/or of a

phar maceRhamacguticaly Aogspiabla salt threebas petiva Rrempputdclogetheswitn

di I ' : jal..fibrillation.or atrial
[Tt s or < Phpifachlifedi AcBBlttie DEARING A1 Jaive Bhd) if ahaFopriafi afditanafie o;
nor e of 5 cirél ersmara otheBPharraadslogical activehesrmpeendd.cal |y acceptabl e salt

thereof for the production of a nedicanent for the term nation of atrial
fibrillation or atrial flutters (cardioversion). 2 June 2005 62 1,71A

phar maceuty, qRk (e %hBBFnEP'F'ﬂ{é @M@%@H&nﬁ@&ﬁﬁ Bﬁem"t'(ﬂte qufclﬁéﬁsllf 2t 8

one conpound of the formula | as claimed 1n one or nore of clai
and/ or of8-and/phefr arabaumacstticalipacegptablessalbiterédigoetife praduefiomof K channel
bl ocker as active conpounds, together wth pharmaceutically acceptable

vehi cl es Mgficamant hadrg K5 afmnnglBlegkingactianciar the tesapy aobd propmgiais bhg+an
efficagy %Hén@%?giﬁirgsd qig;teggggt one conpound of the forrmula | as clainmed in

one or nore and/or of a pharmaceutically acceptable salt
t hereof and of a I Ks channel bl ocker as active conpounds, together with
phar macey icles and additives. 10 19. A pharnmaceuti cal

prepar at i g:ﬁﬁl%lb‘ o &t ta&!"ﬁ'ﬁg{@&cfpﬁwladrﬁmﬂﬁimdénoméasmqsﬁ@f 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 prophytaxis 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
rmedicament 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).



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 betxyhkogigsr as
active compounds, together with pharmaceutically acceptable vehicles and

addi ti ves.

62 | -

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.

5
18. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a IKs channel blocker as active
compounds, together with pharmaceutically acceptable vehicles and‘additives.
19. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
pharmaceutically acceptable salt thereof and of a beta blocker as active compounds, -

together with pharmaceutically acceptable vehicles and additives.





