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(549 Title: ANTHRANILIC ACID AMIDES, METHOD FOR THE PRODUCTION THEREOF, THEIR USE AS ANTIAR-
RHYTHMIA AGENTS, AND PHARMACEUTICAL PREPARATIONS THEREOF

(54) Bezeichnung: ANTHRANILSAUREAMIDE, VERFAHREN ZU IHRER HERSTELLUNG, IHRE VERWENDUNG ALS
ANTIARRHYTHMIKA SOWIE PHARMAZEUTISCHE ZUBEREITUNGEN DAVON

{(57) Abstract: The invention relates 1o anthranilic acid amides, to-a method for the

R4 R1

production thereof, to their use as a medicament, and to pharmacentical preparations -
containing these anthranilic acid amides. The anthranilic acid amides consist of com-
pounds of formula (T) in which R{1) to (R7) have the meanings as cited in the claims, act
(I}  upon the Kvi.5 potassinm channel, and inhibit a potassium stream described as an “ul-
tra-rapidiy activating delayed reciifier” in the human cardiac atrium. The compounds
are thercfore especially suited as novel antiarrhytlj@ic active substances, particularly
for weating and preventing atrial arthythmias, e.g. atrial fibrillation AF or atrial flutter.

(57) Zusammenl’assung* Anthramlsaurearmde, Verfahren zu. ihrer Herstellung, ihre

N Verwendung als Medikament sowie sie enthaltende pharmazeutische Zubereitungen Verbindongen der Formel I, in der R(1) bis (R’l)

00

die in den Anspriichen angegebénen Bedeutungen haben, wirken auf den Kv1.5-Kalium-Kanal und inhibieten einen als "ultra-ra-
pidly activating delayed rectifier” bezeichneten Kaliumstrom im humanen Herzvorhof. Sie sind deshalb ganz besonders geeignet als

neuartige antiarrhythmische Wirkstoffe, insbesondere zar Behandlong ond Propylaxe von Vorhof-Arthythmien, z.B. “Vorhofflimmerm

(atriale Fibrillation, AF) oder Vorhofflattern (atriales Flatiern).




upon the Kvl1l.5 potassium channel, and inhibit a potassium stream descri bed
as an "ul tra-rapidly activating delayed rect"ifier" in tpeCOctoben2@ di ac
atrium The conpounds are therefore especially suited as novel
antiarrhythm c active substances, particularly for treating and preventing
rial arrhythmas, e.g. atrial fibrillation AF or atrial flutter. 25
t ober YWHID2M@BBO/333073 Descripti on PCT/ EPO2/ 04138 ANTHRQI/ERA2/64138
PROCESS FOR THEI R PREPARATI ON, THEI R USE AS ANTI ARRHYTHM CS, AND
PHARMACEUTI CAL PREPARATI ONS THEREOF 5 The invention relates to conpounds
of the fBeseriplion, R4 R1 R5 R6' __ N | R7 O O-R3 10 in which R(1), R(2),
R(3), R(4), R(5), R(6) and R(7) have the neani ngs indicated

ANTHRANILAMIDES, PROCESS FOR THEIR PREPARATION, THEIR USE AS
ANTIARRHYTHMICS, AND PHARMACEUTICAL PREPARATIONS THEREOF

The invention relates to compounds of the formula |,

R4 R

10 - in which R(1), R(2), R(3), R(4), R(5), R(6) and R(7) have the meanings indicated
hereinafter, to their preparation and to their use, in particular in pharmaceuticals.

The compounds of the invention of the formula { have not previously been disclosed.
They act on the so-called Kv1.5 potassium channel and inhibit a potassium current,
15 which is referred to as ultra-rapidly activating delayed rebtifier in the atrium of the
human heart. The compounds are therefore very particularly suitable as novel
antiarrhythmic active ingredients, in particular for the treatment and prophylaxis of
atrial arrhythmias, e.qg. atrial fibrillation (AF) or atrial flutter. '

20 Atrial fibrillation (AF) and atrial flutter are the commonest persistent cardiac

| arrhythmias. The occurrence increases with increasing age and frequent!y"leads to
fatal sequelae such as, for example, stroke. it affects about 1 million Americans each
year and leads to more than 80 000 strokes annually in the USA. The class | and I
-antiarrhythmics in use at present reduce the rate of recurrerice of AF but are used to

25  only a limited extent because of their potential proarrhythmic side effects. There is thus
a great medical need to develop better medicaments for the treatment of atrial
arrhythmias (S. Nattel, Am. Heart J. 130, 1995, 1094 - 1106; “Newer developments in

the management of atrial fibrillation*).




~hereinafter, to their preparation and to their use, in particular in
pharmaceutical s. The conpounds of the invention of the forgobrbér frmse not
previ ously been disclosed. They act on the so-called Kvl.5 potassium
channel and inhibit a potassiumcurrent, 15 which is referred to as

il tra-rapidly activating del ayed rectlfler in the atriumof the human
eart. The conpounds are therefore very particularly suitable as novel
antiarrhythm c active ingredients, in particular for the treatnent and
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f1utter It bas been ahown Bratirestisuprgviiriauar arhyitfarniafsl aretsubjent ¢o steatiedmonest

Bae: ana PPRTERLES S ERSEIIES o Wheh B s b R SR Cr o
It af f ecins, abtbfetsahemdnlel 0BryAT metcgfebnoa@anc@aémbqaé%ﬁd&amép than 80

000 strokes annual in the USA. The cl ass and IIl ~ antiarrhythmcs in
use at PPEREREY E’QJ PW@%‘?@“@ action poteniial inan Acknewledged medhantsne®ron| y

£ SRR, S Tl ARG A1,

There i s thus great rre nee
treat rrerﬁlrugDEM Hieal 19,a*r990)1t1 BBI -alstof SPotNas:um cha@wm\els!-mrargdts féB@ntna&ﬂ%miO% -

; ' h f fi.b "
e U AR o TIOEHEE ol leh b B s

b cardi ac
Cisbue LERRRTAN] R olfEAR AHICHRR ot o LRI i B4Rl & P Efiapdds.
refract EnathDMrlyogreet lmpmmE:eng asmberymdhlfdlo@hecﬁim‘f g sovcallpe ﬂ;eta@eby

no nlsm or

Fer W natdalgbefic AihirasRnal 5 Altrsint s eR it horks PRRGr (T, 3. Col at sky
et al. Drug Dev. Res. 19, 1990, 129 - 140; "Potassium channels as targets

for antlarrhythm C
Most of the known class 1l antiarrhythmics (e.g. dofetlllde E4031 and d-sotalol) block

predominantly or exclusively the rapidly activating potassium channel IK, which can
_ , be detected both in cells of the human ventricle and in the atrium. However, it has
15 emerged that these compounds have an increased proarrhythmic risk at heart rates
| which are low or normal, and arrhythmias referred to as torsades de pointes have been
observed in particular (D. M. F{oden, Am. Jd. Cardiol. 72, 1993, 44B - 49B; “Current
 status of class lll antiarrhythmic drug therapy“). Besides this high risk, which is fatal in
some cases, when the rate is low, the activity of the Ik, blockers has been found to
20 decline under the conditions of tachycardia, which is just where the effect is required
(“negative use-dependence®).
Whereas some of the disadvantages can possibly be overcome by blockers of the
slowly activating component (IKg), their efficacy hes not yet been proven because no

25 clinical investigations with IKg channel blockers are known.

The “particularly rapidly* activating and very siowly inactivating component of the
delayed rectifier K (=ultra-rapidly activating delayed rectifier), which corresponds to

the Kv1.5 channel, plays a particularly farge part in the repolarization time in the
30  human atrium. Inhibition. of the Ky, potassium outward current thus represents by

comparison with inhibition of 1K, or iKg a particularly effective method for prolonging




drug action"). The length of the action potential is essentially determ ned
by the extent of repolarizing K+ currents which flow out2®0clober zoelsl s

t hrough various K+ channels. Particularly great inportance is ascribed in

this connection to a so-called delayed 10 rectifier 1K which consists of 3

dj fferent conponents: I Kr, Ks and | Kur. Most of the known class |11

a‘Lt iarrhythmcs (e.g. dofetilide, E40313and d-sotalol) block predoninantly
or exclusively the rapidly activating potassium channel |Kr, which can be

detected both in cells of the human ventricle and in the atrium However,
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(I'Ks), their efficacy has not yet been ecause no
i nvesti gat ions with I Ks channel blockers are known. The "particularly
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| Kr or IKs a particularly effective method for. prolonging 25 Cctober 2005
the at r iPAPaRERYtNGNE pibec oni the ventidaissresiided fionm i aiser (B \Weogtatay, Girei al

arrhyt h&s 73, 1993, 1061 - 1076: “Sustained Depolarisation-Induced Outward Current in
Human Atrial Myocytes®; G.-R. Li et al., Circ. Res. 78, 1996, 689 - 696: “Evidence for .

Two Components of Delayed Rectifier K+-Current in Human Ventricular Myocytes®; G.

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

Antiarrhythmics which act via selective blockade of the 1K current or Kv1.5 channel

have not to date been available on the market. Although nurﬁerous active

20 pharmaceutical ingredients (e.g. tedisamil, bupivacaine or sertindole) have been .
described to have a blocking effect on the Kv1.5 channel, in each of these cases the
Kv1.5 blockade is only a side effect in addition to other principal effects of the
substances.

25 WO 9804 521 and WO 99 37 607 claim aminoindanes and aminotetrahydro-
naphthalenes as potassium channel blockers which block the Kv1.5 channel. Likewise
claimed as Kv1.5 blockers are structurally related aminochromans in WO 00 12 077.
Thiazolidinones which likewise block the potassium channel are claimed in the
application WO 99 62 891. The use of various pyridazinones and phosphine oxides as

- 30 aniiarrhythmics which are said to act via IKy, blockade is claimed in the applications

WO 98 18 475 and WO 98 18 476. However, the same compounds were originally




Mat hemati cal nodels of the human action potential suggest that the ,
beneficial effect of blockade of the | Kur ought to be pad oewbar 2005

pr onounced- preci sely under the pathol ogical conditions of chronic atrial
fibrillation (M Courtemanche, R J. Ramrez, S. 5 Nattel, Cardiovascul ar
Research 1999, 42, 477-489: "lonic targets for drug therapy and atrial
flbrillation-induced electrical renpdelidng: insights froma nat hemati cal
nodel ") . In contrast to | Kr and I Ks, which also occur in the human
ventricle, although | Kur plays a significant part in the human atriumit

does not aisb deBeritvanas irdhreinoEappreBsants CARD 195 281936). Afl tﬁé‘@ohﬁ@?n@sﬂﬂé@éﬂbéds
0

inhibited, in contrast to bl ockade of |Kr or IKs, the risk a

pr oar r hy¥Hhe @bevemeptigned aaplications bpve syupiuses whish areemmetelidifferent ( z.
Wang at Jth& ) i 1061, = e i

- Depol ari gg?i tg%dlbﬁn lj)g(g??»gﬂ?t\%upﬁ%%@?r} egt??sl %pﬂiﬁéﬁ%?] t?‘%"gﬁﬂ’ﬁg‘é"%ﬁ 8fsa?y G -R Li
at al ., dinical dRtesfor 28y of $e6coBPoOuURdBEiaimedin theratmviearentibned Gpplietionss of

Del ayed i fier K+-Currept .in, Human,Vent.ricul ar. ocytes": G 15 .J, AnpDs
2t b SepibBlipicegiows gy onys Shay Yratibn ol nEfiva ot cals ok peggical
cur r ent sregbarchliRBesdflilabvaradmaekfhe afifical hM@T&sﬁbéHihﬁrto REYEEMeht,

Ant i arrﬂtgthm cs which act via selective bl ockade of the | Kur current or

Kvl.5 chiBgFis st reqblor pomiging pekstantas | abl e on the market. Although
nuner ous active 20 pharnmaceutical ingredients (e.g. tedisam!|, bupivacaine
or- sertindole) have been described to have a bl ocking effect on the Kvl.5
channel , It has eawibesh fohad eswpdsisglyhthat Mvd abithbhnilcsides bbtherihyertiosi siahef f ect

ana o JoMiad P BBl GBS R Rt e G A9 RS the
pot assi ws eduanaatiakhankeiswithiagiaridahy hcadtideSusEaBRrofil! *rﬁwbse cl ai med

as Kvl.5 bl ockers are structurally related am nochromans in WO 00 12 077.
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t he fibrillation or atrial flutter.

15  The compounds can be employed for terminating existing atrial fibrillation or flutter to
return to sinus rhythm (cardioversion). In addition, the substances reduce the

susceptibility to recurrence of fibrillation events (retention of sinus rhythm, prophylaxis).

The compounds of the invention have not previously been disclosed. Some structuraliy
20 related compounds are described in the publications discussed hereinafter.

Thus, for example, compounds A and B were mentioned in FEBS Letters 421 (1981)

217-220 as serine protease inhibitors. Compounds C and D, and similar derivatives

are described in J. Med. Chem. 11 (1968) 777-787 as precursors for synthesizing
25 tetrahydroisoquino[2,1-d]{1,4]benzodiazepines. '




application WO 99 62 8,91. The use of various pyridazi nones and phosphene
oxi des as 30 antiarrhythm cs which are said to act via | Kegg Oblobekass | S
claimed in the applications WD 98 18 475 and WO 98 18 476. However, the
sanme conpounds were originally 25 Cctober 2005 4 al so descri bed as

i mmunosuppressants (WD 96 25 936). All the conpounds described in the
abovenenti oned applications have structires which are conpletely different
fromthe conmpounds of the invention in this application. W are not aware
of any clinical data for any of the conpounds clainmed in the

abovenenti oned applications. 5 Since experi enceosho 5 &t only a small
fraction of active i ngrei ents from preclinical rh successfully
overcones all the cliunie - TR ®anent there is still
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European patent application EP-A 0 686 625 describes anthranilic acid derivatives and
their use as cGMP phosphodiesterase inhibitors. Most of the 144 compounds

5 described by way of example therein differ from the compounds of the formula | inter
alia through replacement of the sulfonyl group by a carbonyi group. Only 3 of the
examples likewise contain a sulfonylamino substitution, of which compound E
(example 135 in EP-A 0 686 625) comes closest in structure to the compounds in this
application. Possible indications mentioned for the claimed compounds are ischemic

16 heart disease, angina pectoris, hypertension, pulmonary hypertension, heart failure
~ and asthma. This by no means makes it obvious that these or simitar compounds can’

be used as antiarrhythmics.




are described in J. Med.- Chem 11 (1968) 777-787 as precursors for

synt hesi zi ng 25 tetrahydroi soquino[ 2, 1-d][1, 4] benzodi azepgesichad 005t ober
2005 a cl ¢ C A D European patent application EP-A 0 686 625 descri bes
anthranilic acid derivatives and their use as cGVW phosphodi est erase

i nhibitors. Mst of the 144 conpounds descrlbed by way of exanple therein
differ fromthe conpounds of the fornfll a inter alia through repl acenent
of the sulfonyl group by a carbonyl group. Only 3 of the exanples Iikew se
-contain a sul fonyl am no. substitution, of which conpound E (exanple 135 in
EP-A 0 686 625) cones closest in ?tructure to the conpounds in this
appl i cation. Possibl e indi Batia of or the clainmed conpounds are
ischemc 10 heart disease, a >hyperten3|on pul nonary

- hypertension, heart failure and : hlg by no neans mekes it obvious
that these or simlar conpounds®ano be used as antiarrhythmics. 25 October
2005 6 E European patent applic on EP-A 0 947 500 clains a |arge,
sonmewhat het erogeneous, quanti f conpounds which are said to act as
prostagl andin E2

‘-\..

European patent application EP-A 0 947 500 claims a large, somewhat
heterogeneous, quantity of compounds which are said to act as prostaglandin £2

5 antagonists or agonists. Most of the anthranilic acid derivatives present therein differ
from the compounds of this application inter alia through the presence of a free

carboxyl function.
European patent application EP-A 0 491 525 describes anthranilamides with various

10  5-membered heretocycles in the side chain, such as, for example, the compound F,

and the use thereof for treating diabetes.

@*“/\O
S

CF,

15 A potassium channel-blocking action is not mentioned in any of these publications
mentioned, so that the effect of the structurally related compounds of the formula |

couid not have been expected.

A first aspect provides compounds of the formula |,




5 antagoni sts or agonists. Mst of the anthranilic acid derivatives present
therein differ fromthe conpounds of this application i dtcRbépdogr ough
the presence of a free carboxyl function. European patent application EP-A
0 491 525 describes anthranilam des with various 10 5-nenbered

- heretocycles in the side chain, such as, for exanple, the conpound F, and
t he use thereof for treating diabetes 16 A potassi um channel - bl ocki ng
action is not nentioned in any of these publications nentioned, so that
the effect of the structurally related conpounds of the formula | could
not have been expected. A first a8 1provi des conpounds of the formula I,
25 Cctober 2005 7 R5 R6 in wgsch: R(1) isN' A0 10D E R(8) 15 20 _R10

_R2 !
R l}f
R *ﬁ‘ﬂs
06
in which:
R9, R10 R9_ R12 R9_ R10
R8, (. R8, > R13_
R(1) is N7 A NT A N A R8, _AL
({) d E!) , [ or N R15
5 R11 R11 R11
A is 'CnH2n";
n is0,1,2,3,40r5;
O is oxygen;
10 D is a bond or oxygen;
7 E is ‘CmHzm",
o m is0,1,2,3,40r5; .
R(B) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or Cpng-F{(M);
: p is0,1,2,3,40r5: | |
15 R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, aryl or
heteroaryl, where aryl and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Ci, Br, |, CF3, OCFg, NOs, CN, COOMe,
CONHz, COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon
20 ~atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethy}-

amino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having
3, 4, 5 or 6 carbon atoms, aryl or heteroaryl, |




-AAl Eis -ChH2n-; nis 0, 1, 2, 3,4 or 5; is oxygen; | R9~R10 R13\ R8\
NA-1A or NRI5 E ,Di Al is a bond or oxygen; is -$&ytsber 20050,
1,2, 3,40r5; is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or
CpH2p-R(14); p R(14) isO, 1, 2, 3,4o0r5; is cycloalkyl having 3, 4, 5 or 6
carbon atons, aryl or heteroaryl, where aryl and heteroaryl are
uasubstituted or substituted by 1, 2 o8 3 substituents selected fromthe

group
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NOo, CN, COCMe, CONH»o, COMe,

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

5 _ 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
_ methyisulfonyl and methyisulfonylamino;
R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl, naphthyl,
thienyl, furyi, pyridyl, pyrazinyl, pyridazinyl or pyrimidy!,
where phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyl,
10 pyridazinyl and pyrimidyl are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, NO2, CN, COMe, NHp, OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
15 methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
carbon atoms, ary! or heteroaryl,
where aryl and heteroaryl are unsubstituted' or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
- 20 Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONH»o, COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having_

1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsuifonyl and methylsulfonylamino;
R(13} is CpHop-R(14);
25 - p i50,1,2,3,40r5;
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms _

tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected ffom the group consisting of F,

30 - - Cl, Br, |, CF3, OCF3, NOo, CN, COOMe, CONH», COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having




consisting of F, d, Br, I, CF3, OCF3, NO2, CN, COOWe, CONH2, COwe, NH2,
OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy havi ngs October 2005 4
carbon atons, di nethyl am no, sulfanoyl, nethylsulfonyl and

met hyl sul f onyl am no; R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6
carbon atons; R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons,
cycl oal kyl having 3, 4, 5 or 6 carbon atons, aryl. or heteroaryl, 25
Oct ober 2005 8 5 R(11) 10, 15 R(12) 20 R(13) 25 30 where aryl and

het eroaryl are unsubstituted _or substituted b 1, 2 or 3 substituents
sel ected fromthe group éa@sﬁsqn%gamonﬂtor@ 'BﬁthYIEm@PBSUWQYI NC2, CN,

COOVe,  CONHz,  COMe, NHZ’m(QFJ Isﬁ flﬁ)ﬂ(i sul afilng? Carbon atons,
al koxy having 1, 2, 3 or 4 on’ a 'am no sul f anoyl ,
et hyl sul f onR( 5)1d |3Tejz¢1g:hlkyl ﬂiannryg 3m4r16; 6, 7 or 8 carbon atoms;

R{2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
5 R(@) isalkyl having 3, 4, 5, 6 or 7 carbon atoms, cycloalky! having 3,4,50r6
carbon atoms, phenyl or naphthyl,
| where phenyl or naphthyl are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, |, CF3,

OCF3, NOg, CN, COOMe, CONH5, COMe, NH», OH, alkyl having 1,
10 : 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfonyl and methylsulfonylamino;
R(4), R(5), R(B) and R(7)
are, independently of one another, hydrogen, F, Cl, Br, |, CF3, OCF3, OCHF»,
NO2, CN, COOMe, CONHjp, COMe, NH7, OH, alkyl having 1, 2, 3 or 4 carbon

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

and the pharmaceutically acceptable salts thereof.

- In one embodiment, there is provided compounds of the formula | in which:
20 '

R(1)is .
R R10
RB\NXA/O\E/R’H R8 XR1ZD\ e R11 R13‘{:\;:3-><T/OD\E/R“
: or

A is -CuHon~
n is0,1,2,3,40r5;

O IS oxygen;

25 D is a bond or oxygen;

E is -CyHom-: | |

m is0,1,2,3,40r5;

R(8) s hydrogen, a’ikyl'having 1, 2, 3ord carbon atoms or Cp_ng—R_(M);
p - is0,1,23 4or5 |




i s cycloalkyl having 3, 4, 5 or 6 carbon atons, phenyl, naphthyl, thienyl,
furyl, pyridyl, pyrazinyl, pyridazinyl or pyrimdyl, wherz pbeby2005

- naphthyl, thienyl, furyl, pyridyl, pyrazinyl, pyridazinyl and pyrim dyl
are unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, d, Br, 1, CF3, OCF3, NO2, CN, COWe, NH2, OH,
al kyl having 1, 2, 3 or 4 carbon atonslOal koxy having 1, 2, 3 or 4 carbon
~atons, dinethylanmno, sulfanoyl, methylsulfonyl and nethylsul fonylamn no;
is alkyl having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5 or 6
carbon atons, aryl (R(m)atfts"qwlqdlkyﬂhm@rr@:ﬁwls@fr@lcg%ﬂrgg,wl affl 8r
unsubstituted or substitubfead gg 1, 2 or substituents selected fromthe
group consisting of F, v, fvh%ﬁﬁryl@@@etmryamuomnut@@mz COME,

NH2, OH, alkyl having 1, gubg,tgfed@ppr@?pﬁhagﬁ% &g?@/ct%‘&‘%bﬁﬂme]grogp 3 or

4 carbon atons, dinmethylam no

met hyl sul f onyl ami no; is Cpmsﬂl(gleﬂ)F (f.il Bs, I0CF%, OI.‘,F33 N@Q LOCNPCORENIG) i
cycl @al kyl having 3, 4, 5 or 6 carbon atons tetrahydrofuranyl,

t et rghydr opyranyl, aryl opqwf' GQMFP NHav{aHealkylhavangi 1h2t 2 podicatbarr e

unsubstituted or subst [ tut by 2 or ubstituents selected fromthe
~group consisting of F, IITOXy(H_-agI Q%I% 3 Ric cagQn atemgedinggtiyde,  cove,

ammo, sulfamoyl, methyisuifonyl and methylsulfonylamino;
R(9) is hydregen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms:
R(10) is hydrogen, alkyt having 1, 2, 3 or 4 carbon atoms, cycloaikyl having
10 3, 4, 5 or 6 carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, {, CFg, OCFg3, NO2, CN, COOMe, CONHo, COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

15 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(11) is cycloafkyl having 3, 4, 5 or 6 carbon atoms, pheny! or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1
2 or 3 substituents selected from the group consisting of F, CI,
20 Br, I, CF3, OCF3, NOs, CN, COMe, Ny, OH, alkyl having 1,
2, 8 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methyisulfonyl and
methylsulfonylamino; |
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky! having 3, 4, 5 or 6
25 carbon atoms, aryl or héteroary!,
 where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONHs, COMe,

NHo, OH, alkyl having 1,2, 3 or4 carbon atoms, alkoxy having

30 1,2,30r4 carbon atoms, dimethylamino, sulfamoyl,
methylsuifonyl and methylsulfonylamino;




NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 25 Cct ober
2005 9 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoy?s octaBédpdosul f onyl
and net hyl sul fonyl am no; R(15) is cycloal kyl having 3, 4, 5, 6, 7 or 8
‘carbon atonms; R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atons;
5 R(3) is alkyl having 3, 4, 5, 6 or 7 carbon atons, cycloal kyl having 3,
4, 5 or 6 carbon atons, phenyl or na1ﬂht hyl , where phenyl or naphthyl are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
-group consisting of F, C, Br, 1, CF3, OCF3, NO2, CN, COOwe, CONHz2, COw,
NH2, OH, al R{’lS)haw@g—l Fa(04,? 3 or 4 carbon atons, al koxy having 1, 2, 3
or 4 ‘car bon at ons, n%t hyl am no, sul fanoyl, nethyl sul fonyl and

met hyl sul fonyl am po; R&4,,1 R(5)4dR(56) and R(7) are, independently of one
anot her, hydrogen a, B, 1. .CE3, , F2,  NO2, CN, COOwve, CONHZ,
COVe, NH2, OH, al %fél)ha@iq;(&%Ikyihagmg@%:%aqrﬁar%gg alP@¥s, al koxy having 1,
2, 3 or 4 carbon atons, te@a'ﬁﬁ&?ﬁﬂy@éﬂﬂotetr%w:%m)rﬁhy[ HWI%Y'h%%&rBQHX and

met hyl sul fonyl am no; and t har maceuti cal |y acceptable salts thereof. In
- orfe enbodi nent, there |whpra)mydieddmm;'oamﬂgr@ﬂnw@taﬁtﬂemar@ubstsmt@mwh 20
R(1) is R8 R9 RlO R911 1R210r35ubstltuents selected from the group consisting of F,

Cl, Br, i, CF3, OCF3, NOg, CN, COOMe, CONH», COMe,
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
10 ' methylsulfonyl and methylsulfonylamino:
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
"R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents

selected from the group consisting of F, Cl, Br, I, CF3, OCF3, NO9,

15 CN, COOMe, CONHp, 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(4). R(5). R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, Br, |, CF3, OCF3, OCHF5,
20 NO5, CN, COOMe, CONH9p, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon
" | atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;

and the pharmaceutically acceptable salts thereof.

In another embodiment, there is provided compounds of the formula | in which:
25

R(1) is
RS. R10 RS R12
R8 O.___R11 RS R10
_\NXA, <RI \NXA,D\E,RH >< o

or

/

A is "_CnHzn-;




“"NA'O E.11R11 R8 NAl1-D-1 E~R1 R13\ x ID, Rl11 or NAEA s
-CnH2n-; nis 0, 1,2,3,40r5; .0Ois oxygen; 25 D is a bonzb OttobenyZes; iS
-CM2m; mis 0, 1, 2, 3,4o0r5;, RO R10 R(8) is hydrogen, al kyFhaving 1, 2, 3
or 4 carbon atonms or CpH2p-R(14); p is0O, 1,2,3,40r5; 25 Cctober 2005 10
R(14) is cycloal kyl having 3, 4, 5 or 6 carbon atons, aryl or heteroaryl,
where aryl and heteroaryl are unsubstitited or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, d, Br, |, CF3,
OCF3, NO2, CN, COOwve, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or 4
‘carbon atoms, al koxy havig@g 1.2 @3:3 or 4 carbon atons, dinethyl- an no,
sul fanoyl, nethyl sul fonyl and nethyl sul fonyl am no; R(9) is hydrogen or

~al kyl havi ng 72, Howgesior 6 carbon atons;

D is a bond or oxygen;
E is -CrHom=;
5 m is0,1,20r3;

R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having
3, 4 or 5 carbon atoms,
10 R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl or pyridy!,
where pheny! and pyridyi are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
Br, CF3, OCF3, NOo, CN, COMe, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
15 ' - dimethylamino, sulfamoyl, methylsulfonyl and
| | methylsulfonylamino;
R(12}) is alky! having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4 or 5
carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
20 | 1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, CF3, OCF3, NO2, CN, COOMe, CONHso, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
~methylsulfonylamino;
25 ~ R(13) is CpHopp-R(14);
p is0,1,2,3,40r5;
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms,
tetrahydrofuranyi, tetrahydropyranyl, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
30 1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, CF3, OCF3, NOg, CN, COOMe, CONH»o, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or




R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons, cycl oal kyl
having 10 15 R(11) 20 R(12) 25 30 3, 4, 5 or 6 carbon at op®QOcbgt 205
heteroaryl, where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting of F, d, Br, I,
CF3, OCF3, N2, CN, COOwe, CONH2, CO\/ti NH2, OH, al kyl having 1, 2, 3 or 4
carbon atons, ‘al koxy having 1, 2, 3 $ 4 carbon atons, dinethylam no,

sul fanoyl, nethyl sul fonyl and met hyl sul fonyl am no; is cycl oal kyl having 3,
4, 5 or 6 carbon atons, phenyl or pyridyl, where phenyl and pyridyl are
unsubstituted or substi tAcarobyatams, drethB@asims tsutfasayl nsethyglsttfohy mooh t he
group consisting of F, ?l% Pr 1,I‘ CE3, OCF3, N2, CN, COwe, NH2, OH, al kyl
having 1, 2, 3 or 4 ca %tﬁye?yg%Ya@I'%xy having 1, 2, 3 or 4 carbon atons, .

- di et hRﬁzqrri g hyatddennaryaikyl fRiviig 58l beayborragbmgret hyl sul f onyl am no; is al kyl
having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon

at ons, Redy| ipalybhayipadyy, or 5 carbon atoms, phenyl,
5 where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents

selected from the group consisting of F, Cl, Br, CF3, OCF3, NOo,
COOMe, CONH»p, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimefhylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
10 R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, Br, CF3, OCF3, OCHF>,
NO2, CN, COOMe, CONH», COMe, OH, alkyl having 1, 2, 3 or 4 carbon |
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;

15 and the pharmaceutically acceptable salts thereof.

in yet another embodiment, there is provided compounds of the formula | in which:

rg R10
RS\NXA/O\E,FN 1
R(1)is
20
A is -CpHon-
n is0,1or2; f
0 IS oxygen;
E is -CmHom-

25 m isOor1;
' R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
"R(9) is hydrogen or alkyl-having 1, 2, 3 or 4 carbon atoms;
R(10) is hydrogen or alkyt having 1 or 2 carbon atoms
R(11) is phenyl, '




where aryl and heteroaryl are unsubstituted or-substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, (25 8ttobds, 20063,

OCF3, NO2, CN, COOwve, CONH2, COVe, NH2, OH, alkyl having 1, 2, 3 or4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanmoyl, nethyl sul fonyl and net hyl sul fonyl am no; 25 Cctober 2005 11
R(13) is CoH2p-R(14); pis 0, 1, 2, 314 4 or 5 R(14) is cycloal kyl havi ng
3, 4, 5 or 6 carbon atons, tetra hyd ropyra nyl, tetrahydrofuranyl, aryl or
heteroaryl, 5 where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents wakszpbkenyli®msdiestiutedmrcabsiitatadigy of2ler3 A, Br, |,

CF3 OCF3, NO2, CN, CH, al kyl havi .2, 3 4
carbon atons, al koxy hagy%%\lnts?e%g% frﬁ”bl_&‘fetﬂfﬂu%l%BH%'St"éﬁa\éth "lé?ﬁzﬁho o
. | |, 10 t hyl sul h . 2 hyd :
iy o AR AL o kg B
carbon atoms, phenyl , f%gypggﬂ '23 3“6}5419§|Ib soal Eﬁraét“% ed by 1 2
e

or 3 substituents sel ect e group con3| s 1, CF3,
OCF3, N2, 15 CN, COO\/huEfa‘fﬁ]}HZme@m@lfdﬂyIEand)hetajzlkmforinm@ 1, 2, 3or 4
car bora2 %to ,. al kox%/ having 1, 2, 3 or 4 carbon atons, dinet hyI am' no,
_ (2} .1s hydroge _
: 'R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents

selected from the group consisting of F, Cl, CF3, OCF3, COOMe,
10 CONH9, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamowi,
methylsulfonyl and methylsulfonylamino;
R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
15 CONH»p, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

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

and the pharmaceutically acceptable salts thereof.

20 In another embodiment, there is provided compounds of the formula | in which:

RO, R12
R(1) is RS\NXA,D\E,RH

25 A is -CpyHop-:

n is0, 1or2;
D is a bond or oxygen;
E is -CmHom-

m isOort;

30 | R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;




sul fanoyl , met hyl sul fonyl and net hyl sul fonyl am no; R(4), R(5), R(6) and
R(7) are, independently of one another, hydrogen, F, O, B QclobetCE®5 OCF3,
OCHF2, 20 NO2, CN, COOwve, CONH2, COwVe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon -atomns, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanmoyl, nethyl sul fonyl and nethyl sutfonylam no; .and the

phar maceutically acceptable salts thekeof. In another enbodinent, there is
provi ded conpounds of the fornmula | in which: 25 R(1) is RO RI0 R8\x~O R9
R12 RO R10 R11 P R8\NX AD, E~R11 or R13\ Nx AD E .Rll is -CnH2n-; 25

Cct ober 200R(32 Oidhiriragkh @) alkyPhatihdd), 2, 3 or 4 carbon atoms;
R(11) s phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
5 CF4, OCF3, CN, COMe, OH, alkyl having 1, 2, 3 or 4 carbon
| atoms, alkoxy having 1, 2, 3 or 4 carbon atom‘s, dimethyl-
amino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(12) is alkkyl having 1, 2, 3 or 4 carbon atoms or cyclopropyl;
R(2) is hydrogen;
10 R({3) is alkyl having 3, 4 or 5§ carbon atoms, phenyl,
' where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, ClI, CF3, OCF3, COOMe,

CONHa», COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, suifamovyl,
15 methylsulfonyl and methylsulfonylamino;
R(4), R(5), R(6) and R(7)
| are, independentfy of one another, hydrogen, F, Cl, CF3, O-CF3, CN, COOMe,
CONH»,, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and

20 methylsulfonylamino;

and the pharmaceutically acceptable salts thereof.

in yet another embodiment, there is provided compounds of the formula | in which:

R9. R10
R(1) is R13\N><A/D\E/R11 |

25
A is -CnHop-:
n is0,1or2;
D is a bond or oxygen;
E is ~-CmHom-;

30 _ m isOor1;




10R(1 1) 15 R(12) 20 25R(13) 30 nis O, 1, 2 or 3; is oxygen; is a bond or
~oxygen;: is -CM2m; mis 0, 1, 2 or 3; is hydrogen or ali&ybchayt rapsl, 2, 3
or 4 carbon atons; is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon

atons; is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or cycl oal kyl
~having 3, 4 or 5 carbon atons, is cycloalkyl having 3, 4, 5 or 6 carbon
atons, phenyl or pyridyl, where phenyl 1@nd pyridyl are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe group consisting
~of F, d, Br, CF3, OCF3, NO2, CN, COW, OH alkyl having 1, 2, 3 or 4

‘carbon at ons, Rg@koxis hyaivogem dr, alRy! hwvirg # of 2rdagtsorialifs; di met hyl ani no,
hyl sul fonyl am no; is alkyl having 1, 2, 3

sul fanoyl, ne sul f.onyl and t hyl S
or 4 carbon ahZﬁb, 'EJB’B qaer "I’*,gﬁi"l?@{’r@ﬂ ar gicaporcaeRi at ons, aryl or
heteroaryl, - R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl,

where phenyl is unsubstituted or substituted by 1, 2 or 3

5 substituents selected from the group consisting of F, Cl, CF3,
OCF3, CN, COMe, 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 Cpng-F{ﬁ 4);
10 p i50,1,2,3o0r4;
' R(14) is aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, CFg, OCF3, CN, COOMe, CONHso, COMe, OH, alkyl
- 15 , . having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2,30r4
| carbon atoms, dimethylamino, suffamoy!, methyisuifonyl and
methylsulfonylamino;
R(2) is hydrogen;
R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,
20 ‘ where phenyl! is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, CF3, OCFg, COOMe,

CONHz, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, _
methyisuifonyl and methylsulfonyiamino;
25 R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Ci, CFg, OCF3, CN, COOMe,
CONHa, COMe, OH, alkyl'having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylisulfony! and

methylsulfonylamino;
30  and the pharmaceuticaily acceptabie salts thereof.




where aryl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, O 258&tob&FH050CF3,
NC2, CN, COOve, CONH2, COwe, OH, alkyl. having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sul fonyl and nethyl sul f onyl anié}:g; s CPH2p-R(14); p is0, 1,2, 3,4or5;
R(14) is cycl oal kyI having 3, 4, 5 0 car bon at ons, tetrahydrofuranyl
tetrahy wher e .aryl and het er

| .
rsunot RisRBihd BibecirtyiRE aptaymapeliica) prasaghan oIBREI EReuler com ¢ he
group camnsuft d)fr& I@ést%ne mp&ind &ftbe f5fIa I'%l@?defﬁﬂd dHBandisNiy Cove, OH,

al kyl havin , or 4 carbon atons, alkoxy having 1, 2, 3 or 25
Cct oberpm@uxgoglsaw w@rstﬂd salbiheredi aﬁeaaiweangned;eré dmg%thelywlth met hyl sul f onyl

and ne n or alk having .1, or 2 carbon
at ons; 6!%@&&9&8@%{{@%@ c%ﬁ\ﬁbr% %érrleis 8%8 @%ﬁwﬁ 3 r"im?t re Sﬂaﬁﬁﬁf‘af% a\ﬁ?e re phenyl
IS unsubies bt ticesl otier phasinbtolbgRtablictive |agth"d|@nt§ubstltuents sel ected from
the group consisting of F, Cl, Br, CF3, OCF3, N02, COOwve, CONH2, COwe, OH,

~al kyl having 1, 2, 3 or 4 carbon atons al koxy haV|ng 1, 2, 3 or 4 carbon

at ons, AR Q%é’dﬁp’?@vidéé‘meaﬂgé' bf a compound of the formuta | as defined above
and/or of a physiologically tolerated salt thereof for producing a medicament with
K" channel-blocking effect for the therapy and prophylaxis of K* channel-mediated

diseases.

A fourth aspect provides the use of a compound of the formula | as defined above
and/or of a physiologically tolerated salt thereof for producing a medicament for
the therapy or prophylaxis of cardiac arrthythmias which can be abolished by

prolonging the action potential.

A fifth aspect provides the use of a compound of the formula | as defined above
and/or of a physiologically tolerated salt thereof for producing a medicament for

the therapy or prophylaxis of reentry arrhythmias.

A sixth aspect provides the use of a compound of the formula | as defined above
and/or of a physiologically tolerated salt thereof for producing a medicament for

the therapy or prophylaxis of supraventricular arrhythmias.

A seventh aspect provides the use of a compound of the formula | as defined
above and/or of a physiologically tolerated salt thereof for producing a
" medicament for the therapy or prophylaxis of atrial fibrillation or atrial flutter.

An eighth aspect provides a pharmaceutical composition comprising an effective
amount of at least one compound of the formula | as defined above and/or of a
physioclogically tolerated salt thereof and of a beta-blocker as active ingredients

together with pharmaceutically acceptable carriers and additives.




met hyl sul fonyl and net hyl sul fonyl am no; 10 R(4), R(5), R(6) and R(7) are,

- i'ndependently of -one another, hydrogen, F, O, Br, CF3, QQ&8ctoblHtids NO2,
CN, COOwe, CONH2, COWe, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, mnethyl sulfonyl
~and net hyl sul f onyl am no; 15 and the f(ﬂ‘?r maceutically acceptable salts
thereof. In yet another enbodi nent, ere i s provided conpounds of the
~formula,l .in whic RO, RIO . R8~N>K 0L E. Rl 20.A.is -CnH2n-, O
25 is oA M ri”%‘raSPGCPP VidgR R Rhafmaaceyiics OmPﬁ’?" O'bcé'i")pi's'“ﬂ(aébeff%c“H?dr ogen or
al kyI harioudt &f atdeask érie dopblR oRiRMBIMUR(IUs d&ilvsdiaRbroradfey! havi ng
1, 2, 3 or 4 carbon atons; R(10) is hydrogen or al kyl having 1 or 2 carbon
at ons Rpmgs;mlpglopﬂygtgjaratqq;sqj@thmg@f ambef an IKs channel blocker as active

ingredients together with pharmaceutically acceptable carriers and additives.




14 5 where phenyl is unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, d ,zmapbe,cmag, CN,
COVe, OH, alkyl having 1, 2, 3 or 4 carbon atonms, alkoxy having 1, 2, 3 or
4 carbon atons, dinethylanino, sulfamoyl, nethylsul fonyl and

met hyl sul fonyl ami no; R(2) is hydrogen; R(3) is alkyl having 3, 4 or 5
carbon atons, phenyl, where phenyl is upsubstituted or substituted by 1, 2
‘or 3 substituents selected fromthe group consisting of F, O, CF3, OCF3,
COOve, 10 CONH2, COwe, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy

having 1 i | ApTaNe | sul fonyl
andl et iyl Qe &nd BLIRRGR6ER s e B IR Yo O BREN e, THIERRK: T of
one anot &Rpliesty e gliens radicalsCi3he GERBIIAENLHEROUR, Ho Ay, GMA,  OH,

al kyl having 1, 2, 3 or 4 carbon atons, al koxy haV|n? 1, 2,3 or 4 carbon

atons, df aacaikylenspdigaisynay alsorge siiaigbhghained branshiedistiey ang | ani no;
embodi et ey o PRENY RGPl M0 R A kSRl O R flated alvkn2
R(1) § s mmelicakAixaaRlas abalkyli radicalsHre-methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3.,3-dimethylbuty!,
heptyl. The divalent radicals derived from these radicals, e.g. methylene, 1,1-ethylene,
1,2-ethylene, 1,1-propylene, 1,2-propylene, 2,2-propylene, 1,3-propylene,
1,1-butylene, 1,4-butylene, 1,5-pentylene, 2,2-dimethyl-1,3-propylene, 1,6-hexylene

10 etc,, are examples of alkylene radicals.

Cycloalkyl radicals may likewise be branched. Examples of cycloalky! radicals having 3

to 7 carbon atoms are cyclopropyl, cyclobutyl, 1-methylcyclopropyl,

2-methylcyclopropyl, cyclopentyl, 2-methyleyclobutyl, 3-methyleyclobutyl, cyclopentyl,
15 cyclohexyl, 2-methyicyclohexyl, 3-methylcyclohexyl, 4-methylcyclohexyl, cycloheptyi

etc.

Heteroaryi radicals are, in particular, 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-,
_ 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 1,2,3-triazol-1-, -4- or 5-yl, 1,2,4-triazol-
20 1-,-3-or-5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3-
oxadiazoi-4- or 5-yl, 1,2,4-oxadiazol-3- or 5-yl, 1,3,4-oxadiazol-2-yi or -5-yl, 2-, 4- or 5-
thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1,2,3-thiadiazol-4- or 5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4, 5-, 6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-,
25 3, 4-, 5, 6- or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinoly}, 1-, 3-, 4-, 5-, 6-, 7- or 8-
Isoquinolyl, 2-, 4-, 5-, 8-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-,
6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-, 7- or 8-phthalazinyl. The corresponding N-oxides
of these compounds are also included, that is to say, for example, 1-oxy-2-, 3- or 4-
pyridyl. |
30 _
Particular preference is given to the heteroaromatic systems thienyl, furyl, pytrolyi,
- imidazoiyl, quinolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl and pyridaziny.




nis 0, 1or 2, Dis a bond or oxygen; Eis -CH2m; misOorl; 30 R(8) is
hydrogen or alkyl having 1, 2, 3 or 4 carbon atons; 25 Cc2®Detob20RH515 5
R(9) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atonms; R(11l) is

phenyl or pyridyl, where phenyl and pyridyl are unsubstituted or o
substituted by 1, 2 or 3 substituents selected fromthe group consisting

of F, d, CF3, OCF3, CN, COwve, OH alkyd having 1, 2, 3 or 4 carbon
at ons, al koxy having 1, 2, 3 or 4 carbon atons, dinet hyI am no, sul fanoyl,

met hyl sul fonyl and net hyl sul fonyl am no; R(12) is al kyl having 1, h2 3 or 4
avin

carbon ol Oiedieh 08 Atk ) T HSRERetS, Bodb e SHReAsg, s,

or 5 car
1, 2 or Bothubsirik3+anyis sel ected fromthe group consisting of F, d, CF3,

OCF3, COOwve, CONH2, COMWe, OH, alkyl having 1, 2, 3 or 4 carbon atorrs,
al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, 15

-met hyl suhypRypheHyflan@ byt SiHabBByh ami no;  R(4), R(5), R(6) and R(7)
5
Monosubstituted phenyl radicals may be substituted in the 2, 3 or 4 position,
disubstituted in the 2,3, 2,4, 2,5, 2,6, 3,4 or 3,5 positions, trisubstituted in the 2,3 4,
2,35, 2,3,6, 2,4,5, 2,4,6 or 3,4,5 positions. Corresponding statements also apply
analogously to the N-containing heteroaromatic systems, the naphthyl, thiophene or

10 furyl radical.

In the case of di- or trisubstitution of a radical, the substituents may be identical or

different,

15 If the compounds of the formuia 1 contain one or more acidic or basic groups or one or
more basic heterocycles, the invention also includes the corresponding physiologically
or toxicologically acceptable salts, in particular the pharmaceutically utilizable salts.
Thus, the compounds of the formula I which have acidic groups, e.g. one or more

, COOH groups, can be used for example as alkali metal salts, preferably sodium or .

20  potassium salts, or as alkaline earth metal salts, e.g. calcium or magnesium salts, or
.as ammonium salts, e.g. as salts with ammonia or organic amines or amino acids.
With compounds of the formula | in which R2 is hydrogen it is possible, for example,
for the sulfonamide function to be deprotonated to form a sodium salt. Compounds of
the formula | which have one or more basic, i.e. protonatable, groups or contain one or

25 more basic heterocyclic rings can also be used in the form of their physiologically
tolerated acid addition salts with inorganic or organic acids, for example as
hydrachlorides, phosphates, sulfates, methanesulfonates, acetates, lactates, maleates,
fumarates, malates, gluconates etc. If the compounds of the formula | contain both
acidic and basic groups in the molecule, the invention includes not only the salt forms

30 - described but also inner salts, called betaines. Salts can be obtained from the
compounds of the formula I by conventional processes, for example by combining with
an acid or base in a solvent or dispersant or eise by anion exchange from other salts.




are, independently of one another, hydrogen, F, d, CF3, OCF3, CN, COOwW,

CONH2,

COwve, OH, alkyl having 1, 2, 3 or 4 carbon atons, 2§ Reipeh2onsng 1,

2; 3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsul fonyl and 20
met hyl sul fonyl ami no; and the pharnaceutically acceptable salts thereof. In
- yet anot her enbodi nent, there is provided conpounds of the fornula | in

whi ch:

bond or

RO R10 R(1) is RI3,N>A'~D\ ~R11 5 Ais -CnH2n-; n 2, - DDis a

oxygen; 30 is COm2m; misOorl; 25 Cctober 2005 16 10 15 R(9) is

hydrogen or alkyl having 1 or 2 carbon atoms; R(10) is hydrogen or alKkyl
havi ng 1The c@mpauhdnobiherfeimiiall May Wheh dpppshratbly Ravkiated edstin or 6 carbon

at ons,

wher e phe I S unsubstituted or Substituted by 1, 2 or 3

henyl | ny| _
§ en‘%lo'%%v%fa togmsy '6%'119 ReMgPURGs ebineifetmulg |epnkain ghe orimre centers of

subst i t URF
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15

20

25

30

asymmetry, these may have, independently of one another, the S configuration or the
R configuration. The invention includes ail possible stereoisomers, e.g. enantiomers or

diastereomers, and mixtures of two or more stereoisomeric forms, e.g. enantiomers

- and/or diastereomers, in any ratios. The invention thus inciudes, for example,

enantiomers in enantiopure form, both as levorotatory and as dextrorotatory antipodes,
and in the form of mixtures of the two enantiomers in various ratios or in the form of
racemates. Individual sterecisomers can be prepared if required by fractionating a
mixture by conventional methods or, for example, by stereoselective synthesis. If
mobile hydrogen atoms are present, all tautomeric forms of the compounds of the |

formuia ! are also encompassed by the present invention.

The compounds of the formula I can be prepared by various chemical processes,
some examples of which are outlined as scheme 1 or 2 below. The radicals R(1) to

R(?) used herein are in each case defined as indicated above.

As shown in scheme 1, compounds of the invention can be prepared, for example, by
initially reacting an amino carboxylic acid of the formula fl in a éolvent such as water,
pyridine or an ether in the presence of a base with a suifonyl chloride of the formula
R(3)-802-Cl or a sulfonic anhydride. Suitable as base are inorganic bases such as, for

example, sodium carbonate or potassium hydroxide or organic bases such as, for

example, pyridine or triethylamine.

The resulting sulfonylamino carboxylic acid of the formula lll can then be activated, for
exampie by reaction with a chiorinating agent such as, for example, phosphorus
pentachloride, phosphorus oxychloride or thionyl chioride, in an inert solvent to give an
acid chloride and then be reacted with an amine of the formufa H-R1 to give the title

- compounds of the formuia i. However, activation of the carboxyl group in the

compound of the formuia Il can also take place in a different way, for example by one
of the numerous methods familiar to the skilled worker and used in peptide chemistry




OCF3, CN, COWe, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having
1, 2, 3 or 4 carbon atons, dinethylanno, sulfanoyl, methsd evbberpdosand

met hyl sul fonyl am no; R(13) is CoH2p-R(14); p.is 0, 1, 2, 3 or 4; R(14) is
aryl or heteroaryl, where aryl and heteroaryl are unsubstituted or -
substituted by 1, 2 or 3 substituents selected fromthe group consisting
of F, d, CF3, OCF3, CN, COOWVe, CONH2,20COMe, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylan no,
sul famoyl, methyl sul fonyl and methyl sul fonyl am no; R(2) is hydrogen; R(3)

i s al kylfohmyinitty @midk Bénds w&@m&éwnnb%% int¢8 m&sa%nﬂpe.% 8} an

unsubstituted or substituted by 1, substituents ecte

group cédivaiedppterorpwitiuse Qﬁ@,cam,mlm as divyclahexgcniodimdeal ky|
having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
di met hyl am no, sul fanoyl, nethylsul fonyl and nethyl sul fonyl am no; 25 R(4),
R(5), R(B radtid 3) tfmrea:tivhtudiemﬂfmd?lammo ohrnm@h@a@uﬁhﬁth amadm@@ﬂtheF a,

CF3, OCFSI,@\I 56:(0\/% s IkIhang 1, 2, 3 or 4 carbon
atonB, APHdEHiRJiRg Yantageog llﬂrcaﬂ"eéja?llbtdﬂ agyiBeg solyenbeush asifabexasapieany | |
et hyl Slﬁyﬁ@iﬁ)é', teiathyFRIBENSH tbRIYEAAHYI addition or with addition of an inert base,

for example a tertiary amine or pyridine.

R4 O R4
Q R4 O
Ao OH RS OH R5
A1
Re6 NH R6 N-R2
) -R2
By Rp -Cisozms b é -5 R6 T 2‘
O R3 O‘-FO
R3
It :
] , |
10 Scheme 1

Alternatively, as shown in scheme 2, it is also possible initially to react the anhydrides
of the formula 1V with an amine of the formula H-R1 to give an o-aminobenzamide of
the formula VII, from which a compound of the formula | is then obtained by reaction
15 with a sulfonyl chloride of the formula R(3)SO2Cl. Another possibility for preparing
[intermediates of the formula Vil in which R(2) is hydrogen comprises the amidation of

an o-nitrobenzoic acid of the formula V with an amine of the formula HNR{1)R(2),
followed by reduction of the nitro group to the amine.




30 and the. pharmaceutically acceptable salts thereof. 25 October 2005 16a
A second aspect provides a pharmaceutical preparation congg Osiobgr 205
effective anount of at |east one conpound of the fornula | as defined
above and/or of a physiologically tolerated salt thereof as active
-ingredient together with pharmaceutically acceptable carriers and additives
and, where appropriate, also one or- no2t ot her pharnacol ogi cal active
ingredients. A third aspect provides the use of a compound of the formula I
as defined above and/or of a physiologically tolerated salt thereof for
produci ng a nedi camendO with K+ channel -bl ocking effect for the therapy and
prophyl axi s ofs K+ Ichamipel - medi ated di seases. A fourth aspect provides the
use of a compou F the® fornmula | as défdined above and/or of a
physi ol ogi cal | y X ol gtat salt thereof for producing a nedicament for the
t herapy or pr hylaxi§ of Ocardi ac arrthythm as which can be abolished by
prol ongi ng the acti7onpRpotential. A fifth aspect provideg the use of a
conmpound of the forMila | as defined above and/or of a physi ol ogi cal |y
tol erated salt thegﬁofofor produci ng a nedi canent for ghe gherapy or
prophyl axi s of reentryjarrhythmas. AR xQ aspecthrovides the use of a
conpound of tH® Qe as def iR e.._and/or 0 simi ogically
tolerated salt t f for producing dment for t herapy or
prophyl axi s ofggs “nf?igyhar q%;'. O AoSEy &6l h “aSpew provi des the
as

P
def

use of a conpound t{;e_‘f—-“r'aorrru ined—atrove angdforjhof a
physiol ogical |y tol'éerated salt thereof’fof producing an
_ , Vv R(3)SO2CI
Vi
0
_ @LLFH
Scheme 2 I}J-Rz
| O:§:O
R3

It may be appropriate in all the procedures to protect functional groups in the molecule
temporarily during certain reaction steps. Such protective group techniques are famitiar

5 to the skilled worker. The selection of a protective group for groups under
consideration and the processes for introducing and eliminating them are described in
the literature and can be adapted where appropriate to the individual case without
difficulty.

10 The compounds of the invention of the formula 1 and their physiologically tolerated
salts can thus be used on animals, preferably on mammals and, in particular, on
humans as pharmaceutiéals on their own or in mixtures with one another or in the form
of pharmaceutical preparations. The present invention also relates to.compounds of

the formula | and their physiologically tolerated salts for use as pharmaceuticals, to

15 . their use in the therapy and prophylaxis of the pathological states mentioned and to

their use for producing medicaments therefor and medicaments with K+ channel-
blocking effect. The present invention further relates to pharmaceutical preparations
which comprise as active ingredient an effective dose of at least one compound of the

formuia | and/or a physiologically tolerated salt thereof in addition to conventional



nmedi cament for the therapy or prophylaxis of atrial fibrillation or atrial
flutter. An eighth aspect provides a pharmaceutical conpo2s Octbeczigsrising
-an effective anount of at |east one conpound of the formula | as defined
above and/or of a physiologically tolerated salt thereof and of a

bet a- bl ocker as active ingredients together with pharmaceutically
acceptable carriers and additives. 25 G ober 2005 16b A ninth aspect

provi des a pharnaceutical conposition conprising an effective amount of at
| east one conpound of the formula | as defined above and/or of a

physi ol oghamhdgeutichlRr adceptaind baﬁrﬁé@é 8Ad eRbiPichks. Athe! d??arﬁﬁ%@ﬂ ai I &fiors

dients together with pharnaceutically acceptab rrers and
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exarrpl egnefliciiekyl ene radicals. Cycl oal kyl radicals may |ikew se be
braqﬁhed. Exanpl es of cycl oal kyl rad|'cal s having 3

Pharmaceuticals which comprise compounds of the invention of the formula | and/or

their physiologically tolerated salts can be administered orally, parenterally, e.g.

intravenously, rectally, by inhalation or topically, the preferred administration

depending on the individual case, e.g the particular manifestation of the disease to be
15  treated.

The excipients suitable for the desired pharmaceutical formulation are famiiiar to the
- skilled worker on the basis of his expert knowledge. Besides solvents, gel formers,
suppository bases, tablet excipients and other active ingredient carriers it is possible to
20 use, for example, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,
-preservatives, solubilizers, agents to achieve a depot effect, buffer substances or

. coforants.

The compounds of the formula | can also be combined with other active

- 256 pharmaceutical ingredients to achieve an advantageous therapeutic effect. Thus, in the
treatment of cardiovascular disorders, combinations with substances acting on the
cardiovascular system are possible and advantageous. Such combination partners
advantageous for cardiovascular disorders are, for example, other antiarrhythmics, i.e.
class |, class Il or class Il antiarrhythmics, such as, for éxample, IKg- or IK; channel

30 blockers, e.g. dofetilide, or, in addition, hypotensive substances such as ACE inhibitors

~ (for example enalapril, captopril, ramipril), angiotensin antagonists, K+ channel
activators, and alpha- and beta-receptor blockers, as well as sympathomimetic and




to 7 carbon atons are cycl opropyl, cyclobutyl, 1-methylcycl opropyl,

2-met hyl cycl opropyl, cyclopentyl, 2-nethylcyclobutyl, 3-n23 Oglobyc20@But yl ,
cycl opentyl, 15' cyclohexyl, 2-nethylcyclohexyl, 3-nethylcyclohexyl,

4- et hyl cycl ohexyl, cycl oheptyl etc. Heteroaryl radicals are, in
particular, 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-,

"4~ or 5-imdazolyl, 1-, 3-, 4- or 5-pyr&8olyl, 1,2,3-triazol-l-, -4- or
~5-yl, 1,2,4-triazol- 20 1-, -3- or -5-yl, 1- or 5-tetrazo|y|, 2-, 4- or
5-oxazol yl, 3-, 4- or 5-isoxazolyl, 1,2,3 oxadiazol-4- or yI

1,2, 4- Ox%fi!!ré‘r@bm%on%mﬁ\d%l a |azo?ﬂ @%h%ﬁﬁé rﬁut}‘{?rgzccﬂlcué% nngl glfcl?ers
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- or 4 pyridazinyl, pyrazinyl, 1-,

g pyrl dy Ungls é’ée"%?‘f’ge C&%%Yl§|QWCPSIdye§ or 91’”’%?035 benzi m dazol yl, 1-, 25

3-, , - or 7- |ndazol yl, 2-, 3-, 5-, 6-, 7- or 8-qui noI yl, 1-,

o 3- - Isqu|nonI 2- 4-, 5-, 6-, 7- or 8- qU|nazoI|nyI
3, 45 i:Of agorm ‘§Qf Qsa! lsﬁeb ith artive,eompounds aregmixedaith the addiBressuiaki fony | |

- di N-OXI s of t hese
i;,;rpé‘uad?“%ﬁ’éfpﬁ%oﬁhﬁs Galier Mebilors BP DOl EHRE A 3 or
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h I I rh m dazol y ui noly pyrazoly pyri
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2-, 3- aoaknéfwmcd)dan b@h%ﬂ'hré@.?rﬁ%r&@ibhn% n@éﬁg t?hagﬁbﬁi'ﬁﬂ carbBhyte, TEANS
both, 2- and 3- furl¥ i s phenyl and 2-

1 potassium p osphate Iactose glucose or starch, especially corn starch. Preparatton is
possible in this connection both as dry and as wet granules. Suitable as oily carriers or
as solvents are, for example, vegetable or animal oils, such as sunflower oil or fish
liver oil. Examples of suitable solvents for aqueous or alcoholic solutions are water,
ethanol or sugar solutions or mixtures thereof. Further examples of excipients, also for

15 other administration forms, are polyethylene glycols and polypropylene glycols,

For subcutaneous or intravenous administration, the active compounds are converted
into a solution, suspension or emulsion, if desired with the substances customary for
this purpose, such as solubilizers, emulsifiers or other excipients. The compounds of

20 the formula t and their physiologically tolerated salts can also be lyophilized and the
resulting lyophilizates be used for example to produce products for.injection or
infusion. Examples of suitable solvents are water, physiological saline or alcohols, e.g.
ethanol, propanol, glycerol, as well as sugar solutions such as glucose or mannitol
solutions, or else mixtures of the various solvents mentioned.

25 |
Suitable as pharmaceutical formulation for admimstranon in the form of aerosols or
sprays are, for example, solutions, suspensions or emulsions of the active ingredients
of the formula | or of their physiologically tolerated salts in a pharmaceutically
acceptable solvent such as, in particutar, ethanol or water, or a mixture of such

. 30 solvents. The formulation can if required also contain other pharmaceutical exéipients

such as surfactants, emulsifiers and stabilizers, and a propeilant gas. Such a




‘Monosubstituted phenyl radicals may be substituted in the 2, 3 or 4
position, disubstituted inthe 2,3, 2,4, 2,5, 2,6, 3,4 025 @ctob@aXi0si ons,
trisubstituted in the 2,3,4, 2,3,5, 2,3,6, 2,4,5 2,4,6 or 3,4,5
positions. Corresponding statenents also apply analogously to the

N-cont ai ni ng heteroaromatic systens, the naphthyl, thiophene or 10 furyl
radical. In the case of di- or trisubst24ution of a radical, the
substituents may be identical or different. 15 If the conpounds of the
formula | contain one or nore acidic or basic groups or one or nore basic

het er ocypteparatidnendrmaipticontning #1e adivk istfredicdheirra chASRRRAND! RBYST @HQ?' cal ly
or toxic @08 C llu)( _prc‘%gpt able salts, in particular the pharnmaceutica

utilizab ut i t@o%ﬁ’&ﬁﬁﬁ byfweiglat. f or nul a | whi ch have acidic

groups, e.g. one or nore COOH groups, can be used for exanple as al kali
netal salts, preferably sodiumor 20. potassiumsalts, or as alkaline earth
met al saT*ﬁ%doéag? ofctaeaqtmemgremmbei thmfemhmlalt@be mmamamd@rrbsaiets e.g.
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or organic acids, for exanple as
met hanedbefapy o @sommt@uatms aldcaai ﬂteesaturmhmat;esenty ol thay @B@@se b atrgated

gl uggnat t he formul ontain both acidic and
basﬁg grag@pcg |ﬁ1n ilieﬁ( E’E{% ‘&%@B & ﬂ\’%r{f’?‘%‘?‘f‘sie |thai"§m?&°roqﬂlma{ P al t
forns 3Qrechtestandved whethed He themﬂy isatie, orqzﬁb[bmﬂa&%t ThBfjly dBkE of gan be

obt ai ned fromt%mﬁq ounds of the formula 1 by conventional processes,

oA £omp ow.d nﬁbﬁ% fshormally, on administration to a patient weighing about
75 kg, from 0.001 mg/kg of bodyweight to 100 mg/kg of bodyweight, preferably 0.01

mg/kg of bodyweight to 20 mg/kg of bodyweight. The dose can be administered in the

15 form of a single dose or else be divided into a plurality of, e.g. two, three or four single
doses. Especially in the treatment of acute cases of cardiac arrhythmias, for example
on an intensive care ward, parenteral administration by injection or infusion, e.g. by a
continuous intravenous infusion, may also be advantageous.




~an acid or base in a solvent or dispersant or else by anion exchange from
ot her salts. 25 October 2005 19 The conpounds of the forntd @ctobar3o0shen
appropriately substituted exist in stereoisoneric forns. If the conpounds
of the formula | contain one or nore centers of asymetry, these nmay have,
i'ndependently of one another, the S configuration or the R configuration.
"The invention includes all possible stegdoisoners, e.g. enantionmers or 5
di astereoners, and m xtures of two or nore stereoisoneric forms, e.qg.
enantiomers and/or diastereonmers, in any ratios. The invention thus

i ncl udes Experine@apaet enantioners in enantiopure form both as

| evorotatory and as dextrorotatory antipodes, and in the formof m xtures
of the two enantioners in various ratios or in the formof racenates.

- I'ndi vidual stereoisoners can be prepared if required by fractionating a 10
m xture by conventional nethods or, for exanple, by stereosefective

synt hesi $istiof abbmslvidtienhydr ogen atons are present, all tautoneric forns of
t he cgnpounds of the formula | are al so enconpassed by the present

i nvention. The conpounds of the formula | can be prepared by various

cheni cal pMmAaresshnethylminepRidinanpl es of which are outlined as scheme 1 or
2 below. The radicals R(1) to R(7) used herein are in each case defined as

i ndi cat e®Mibovl,N-Aimetyliprmamisiehene 1, conpounds of the invention can be
prepar edepfadt RXAAPLIG. (3L bt 1Al i a m, no. car.boxylic acid of
the formula 11 inﬂg rgo(ﬁ\tp{err?tek@&%:'hﬁ‘gb}{c\)@@g\%’fb%%‘iﬁ ﬁ%‘i’rﬂghlﬂ'dﬁn ether in the
presenceEédf a ethybassitate a sul fonyl chloride of the fornula R(3)-S2-d or
as onj hydr i.de. [tabl.e as base are inorganic bases such as, for
exaLr&p e,H?o%fu%%ﬂ?%ﬂiﬁb%’rmﬂﬁ‘i%si um hydroxi de or organi c bases such as,
for exaRpl e, ki tEmser@furd 1 i et hyl am ne. _

THF  tetrahydrofuran

BuLi  butyliithium

15 General method 1: Reaction of anthranilic acids with sulfonyl chlorides to give

o-sulfonylaminobenzoic acids (analogous to Organic Syntheses 1952, 32, 8)

1.2 mol of the appropriate sulfony! chloride are added in portions at 60°C to a solution
| of 260 g (2.4 mol) of sodium carbonate and 1 mo} of the appropriate anthranilic acid in
20 1.51of water. The reaction mixture is heated at 60-80°C untii the reaction is complete
- (about 1-6 h), adding further sulfonyl chloride if necessary. After cooling, the reaction
mixture is poured into 500 ml of 8 moiar hydrochloric acid, and the precipitate is filtered
off with suction and dried in vacuo in an oven at 45°C. If the product does not result as
crystais, it is isolated by extraction with ethyl acetate.
25 '




25 The resulting sul fonylam no carboxylic acid of the formula Il can then
be activated, for exanple by reaction with a chlorinati ngs @gwber 2005h as,
for exanpl e, phosphorus pentachloride, phosphorus oxychloride or thionyl
chloride, in an inert solvent to give an acid chloride and then be reacted
with an amne of the fornula HRL to give the title conpounds of the
formula I. However, activation of the ca@8boxyl group in the 30 conpound of
the formula Il can also take place in a different way, for exanple by one
of the numerous nethods famliar to the skilled worker and used in peptide
chem st r Préturéant DAe2-(PONENEA-uiforlyRinlihBbedPoReadrpnds, for exanpl e by
conversion into a mxed anhydride or an activated ester or with use of a
carbodii m de such as dicycl ohexyl carbodii nde. The reaction of the activated
sul fonyl am no carboxylic acid with an @mine of the formula HRL is

advant ageously carried out in an inert|lsol vent such as, for exanple,
pyridine, tetrahydrofuran or tol ™ tbaut addition or wth addition of
an inert base, for exanple a terr amne or pyridine. R4 0 R5, J, pr,
urs Y - -OHH5 R NHR6 N -R2 CL502R3NR7 R2 R7 S=0 0 R3

- 5 9.6 g of the title compound were obtained as a white solid from 6.85 g of anthranilic
acid and 10.5 g of para-toluenesuifonyl chioride by general method 1.
- MS (ES): 293 (M+1).

Precursor 1 b: 2-Butylsulfonylamino-5-methylbenzoic acid
10
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H
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4.2 g of 2-butyisulfonylamino-5-methyibenzoic acid were obtained from 5 g of
S-methylanthranilic acid and 6.2 g of butanesulfonyi chloride by general method 1.
15 MS (ES): 272 (M+1). |

Precursor 1 c: 2-(4-Methoxybenzenesulfonylamino)-6-methylbenzoic acid




[1 11l 10 Schemre 1 ASRA 0 RL NR2 R7 S=p R3 | Alternatively, as shown in
schene 2, it is also possible initially to react the anhyzh Odeser 205t he
formula IV with an amine of the formula HRL to give an o-am nobenzam de of
the formula VI1, fromwhich a conpound of the formula | is then obtained by
reaction 15 with a sulfonyl chloride of the fornula R(3)SO2CI. Another
possibility for preparing internediateg7of the fornmula VII in which R(2)
i's hydrogen conprises the am dation of an o-nitrobenzoic acid of the
formula V with an amine of the fornmula HNR(1)R(2), followed by reduction

of “the niilg @ ogtieiitle CorhpSuRIWER: oBfairde &08NistB0S oft hrdip 17gBp R4 0 R4 0
6-methylanthranilic acid and 2.3 g of 4-methoxybenzenesulfonyl chioride by general
method 1.
MS (ES): 323 (M+1).

The following further precursoers were synthesized inter alia by general method 1:

Precursor Structure. Mass (ES)
1d Q 312 (M+1)

Te o) 326 (M+1)

1f 0 | 310 (M+1)

1g 0 306 (M+1)




|l RHR1IRA OHRERY-RLI'M RB© Y-NHRLRE N+ H2, Pd R6 R7T R7 0 R5 0
R(3)S2CI VI Rl Schene 2 NFNR2 O=S-O R3 It nmay be appropr2®mOetober 2005 t he
procedures to protect functional groups in the nolecule tenporarily during
certain reaction steps. Such protective group techniques are famliar to
the skilled worker. The selection of a protective group for groups under
consideration and the processes for intggducing and elimnating themare
described in the literature and can be adapted where appropriate to the

i ndi vi dual case without difficulty.
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10 The conpounds of the invention of the fornula | and their
physiologically tolerated salts can thus be used on ani nzs Sctopeefa®sabl y on
manmal s and, in particular, on humans as pharnaceuticals on their own or
in mxtures with one another or in the form of pharnmaceutical
preparations. The present invention also relates to conpounds of
formula | and their physiologically tolggated.salts for use as
pharmaceuticals, to 15 their use in the therapy and prophyl axis of the
pat hol ogi cal states nentioned and to their use for producing nmedi canents

t he

t her ef o F chamgiet - btockrngeffact -z fhepresent
invention further relfates tq pharmacdpti cal preparatior?26$whﬁﬁ conpri gde as
active jngredient anjeffecti | east one corfpound of the
formulajl and/or a physiol ogic tolerated salt thergof in addition tjo
conventjonal - I- R7T{fR2 OO 2 2005 2L pharmageutical ly acceptjabl e
carriers and excipients. The pharnmaceuti reparations normally contlain
fromO.{l to 90% by i ght of the cayp, e formjla | and/or their
physiol pgically toletated salts. Thegphar eutical preparations can be
producefl_in a mannef known per se. For this purpose, tthe conpounds of |t he
formul aj1Pand/or their phyS|oIog|caICy tol erated sal t $282 ¢Meopvert ed
togethef with one or|nore soljd g | iqui d pharnmaceuti ¢al carriers andjor
excipiepts and, if desired, in fnatih with other}active
phar maceutical ingreflients inta itable adm nistration formor dosage
formwhj ch can then pe used as p'.rnaueutl i n humaninmedi ci ne or
veferinLry medi ci ne (D’S
O
To | O 322 (M+1)
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10 Pharmaceutical s which conprise conpounds of the invention of the formula
| and/or their physiologically tolerated salts can be adrs Ocebermbsorally,
parenterally, e.g. intravenously, rectally, by inhalation or topically,
the preferred adm nistrati on depending on the individual case, e.g the
particul ar mani festation of the disease to be 15 treated. The excipients
sui-table for the desired pharmaceutical 3bornul ation are famliar to the
skilled worker on the basis of his expert know edge. Besi des sol vents, gel
formers, suppository bases, tablet eXC|p|ents and other actlve |ngred|ent
carrierg{if 1s possillle to 20 usSe,” igpr exanpte, antioxi t( n frspersant s,
emul sifijers, antifoans, flavor corrijgents, preservatives, 'Sol ubilizerg,
agents o -achi eve a depot effe Hufio subst ances or | col orants. The
conpounds of the forrnula I ca 30 be conbined with otjher active 25
pharmaceutical ingredients to agxhi eWdl an—agvant ageous tlherapeutic effedt.
Thus, ip the treatmdnt of cardio J)sorders, canbi nations with
substang¢es acting on{the cardlovasépla stem are pogsi ble and
advant ageous. Such cgnbination partners adyanrt ageous flor cardi ovascul ar

di sordets _are, for _exanple, other antlarrhythm cs, i.ey class I, class Il
or clasglsll antiarrhythmncs, for exanple, [Ks320(MIKY channel 30
bl ockers, e.g. dofetilide, or, in -itlon, hypot ensi v¢ substances such as

, Otlaptopril, ram pril), angiotensin

and al pha- and betf a-receptor bl ockers,
05 23 adrenergi c conpounds{ and
bl ocker s,

ACE inhfbitors (for exanple eng
ant agon| sts, K+ chanpel i v
as wel | | as synpat hon
Na+/ H+ gxchange i nhi

11 352 (M+1)

iu 0O 272 (M+1)

General method 2: Conversion of sulfonylaminobenzoic acids into the 'correspon,ding'
acid chiorides
_- 5 A) with phosphofus pentachloride .

8 mmol of the sulfonylaminobenzoic acid are suspended in 15 mi of dry toluene and, at
‘room temperature, 9.6 mmof of phosphorus pentachloride are slowly introduced. The
-mixture is stirred at 50°C for 3 h, and cooled to 0°C, and the acid chloride is filtered off
with suction, washed with a little toluene and dried in a vacuum oven at 45°C.




. glycol s and pol ypropyl ene gl ycol

phosphodi esterase inhibitors and ot her substances with a positive inotropic
effect, such as, for exanple, digitalis glycosides, or d2sOetobes2006 For a
formfor oral use, the active conpounds are mxed with the additives
suitable for this purpose, such as carriers, stabilizers-or inert
.diluents, and converted by conventional nmethods into the suitable
adm nistration fornms such as tablets, cgated tablets, hard gelatin
capsul es, aqueous, alcoholic or oily solutions. Exanples of inert carriers
- which can be used are gum arabi c, magnesi a, nagnesi um carbonate, 10

pot assi UIRrphaseh2he2- (hﬂ@%suﬂbh@@%c@beﬁi@' i ERiori@speci al Iy corn starch.
Preparation is possible in this connection“both as dry and as wet
granules. Suitable as oily carriers or as solvents are, for exanple,
vegetabl e or animal oils, such as sunfpower oil or fish liver oil.
Exanpl es of suitable sol vents for aque:us or alcoholic solutions are water,
et hanol or sugar solutions or m reof . Further exanples of
exci pients, also for 15 other ad utratlon forms, are polyethyl ene
ubcut aneous or i ntravenous
adm ni stration, the active conpounds aw converted into a solution,
suspensi on or enuIS|on i f desired W¥B.t hewsubstances custonary for this
pur pose, such as squbiIizers, enul sify e ] other excipients. The
conmpounds of 20 the fornmula | and their phygtqlogically tolerated salts can
al so be lyophilized and the resulting lIyophilizates be used for exanple to
produce products for injection or infusion. Exanples of suitable solvents

are te; h ?Jo i cal saline or alcohols, . ethanol, propanol,
gl yc\?é?ol SaEEOK@P itlg Owdwr&tfwﬂ?dsaﬁcwh&% sgllcgtr@sw brg akarfiolusine-4-
sol uti onﬁlfoﬂylaﬂ%uﬁﬁb%%é:era%ﬁi rediSo b} AHA 83Ph P Bhas RIS YRfthcnfiical! ! abl €

~as pharnaceu ical fornmulatio adnl ontin osol s or
sprays aMe (E& ﬁe@%ﬁﬁ)a%meib!riLﬁSierrwteraddﬂensnfmhanolgzrﬂﬂeslmﬁ) of the active
i ngredients

10 B) with thionyl chioride .
8 mmol of the sulfonylaminobenzoic acid are heated in 6 mi of thionyl chloride at 60°C
for 3 h, and concentrated, and the residue is coevaporated twice with toluene.

Precursor 2 b: 2-(4-Methoxybenzenesuifonylamino)benzoyl chioride
15

2.2 g of the title compound were obtained from 2.4 g of 2-(4-methoxybenzene-
sulfonylamino)benzoic acid and 5 mi of thiony! chloride. -

20 MS (ES, detected as methyl ester after addition of methanol): 322 (M+1).




of the formula | or of their physiologically tolerated salts in a
pharmaceutically acceptable solvent such as, in particul 25 Qcebéaaiob or
water, or a mxture of such 30 solvents. The fornulation can if required
al so contain other pharnmaceutical excipients such as surfactants,
enul sifiers and stabilizers, and a propellant gas. Such a 25 Cctober 2005
24 preparation normally contains the ac@pve ingredient in a concentration
of about 0.1 to 10, in particular of about 0.3 to 3, percent by weight.
‘The dosage of the active ingredient of the fornula | to be admnistered or
of the 5 iedingi t j Hdi vi dual
THRVIBI ARG fGRhé DprbShRbAS flre é{aef%)aﬁ'&? frﬁ@r\fl\%l%el?f(;ﬂgﬁ% 1%2 Imret(l;}ﬁorgs%] g\{ﬂ!@l{ ot

case and should bé adapted in a con tiona

~the indi AeUBE case for an optimal effect. Thus, of course, it depends on

the frequency of adm nistration and on the potency and duration of action
of the conmpounds enpl oyed in each case for therapy or prophylaxis, but
--al so on |Precursdur  and severi t \Stajctlifee di Seasé to ' t he
sex, agd¢, weight gnd individual response of the huﬁ%ééo aﬁ?enraj"?hto b@n
treated|and on whether the therapy is acute or prdmhsthaoolito thdheiddai |y Jdose
of a conpound of jthe formula | is normally, on ad '[gr@tsation to a patjient
wei ghi ng about 7% kg, from 0.001 ng/ kg of bodywei gh 8/ 100 ng/ kg of
bodywei ght, preferably 0.01 ng/kg of bodyweight ti®@e2éction dfghemdmpdyweiight .
The dos¢ can be adm nistered in the 15 formof a di n{gl e dose or el’se bed
divided{into a plyrality of, e.g. two, three or fqfF'®%ngle doses.
Especi alpy: in thejtreatnent of agute casSes of carceggéwﬁ'yt hmas;—for

exanpl e{ on an intensive care wald, parenteral administration by injection
or infugion, e.g.iby a cg pousCi ntravenous i nflusi on, may al so be
. advant ageous. 25 (ctober 2Q
o
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25 Experinental part List of abbreviati ons DVAP 4-di net hyl am nopyri di ne
DVF N, N-di net hyl f or mam de EDAC 25 October 2005

N- et hyl - N - (3-di met hyl am nopr opyl ) car bodi i m de hydrochl ori de EA et hyl
acetate 10 HOBT 1 -hydroxy-1 H benzotriazole RT roomtenperature THF
tetrahydrofuran BuLi butyllithium 15 General nethod 1: Reaction of
anthranilic acids with sulfonyl chloridgg to give o-suffonylam nobenzoic
aci ds (anal ogous to Organi c Syntheses 1952, 32, 8) 1.2 nol of the
appropriate sulfonyl chloride are added in portions at 600C to a sol ution

of 260 do(g. 4 nol)[ of _sodium cargpnate and ot E?zk:tm%‘:jprumi ate ;!t
;

anthrani|lic acid ijn 20 1.5 1] of ylater. The reactid e is heated
60-80"C{until the |Jreaction te .(about 1-|6 h), adding furthe
sul fonyll chloride |if necegdp Aft€r cooling, thg reaction mxture is
poured ijnto 500 m| of 6 no Qydrochloric acid, gnd the precipitate ig
filtered off witH suction and diHed in vacuo in an oven at 450C. If tHe
product |does not rlesult as ¢ %als, it is isolated by extraction wtHh

9=
ethyl acetate.. .25 25 Cctober 200 Precursor 1 a: 2-(Tofu
ene- 4- syl f onyl ani o) benzoi ¢ aci & '

2h 0 336 (M+1)
Cl
I?IH
EAO
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21 0 T [292 (M)

{21 0 340 (M+1)
' Cl
NH

2k 0 326 (M+1)




9.6 g of the title conmpound were obtained as a white solid from®6.85 g of
anthranilic acid and 10.5 g of para-toluenesul fonyl chl op$ detddyr 2E%er a
method 1. M5 (ES): 293 (M+l). Precursor | b:

2- Butyl sul f onyl am no- 5- net hyl benzoic acid 10 OH 4.2 g of

2- but yl sul f onyl am no- 5- net hyl benzoic acid were obtained fromb5 g of
5-nmethylanthranilic acid and 6.2 g of bsganesul fonyl chloride by general
method 1. 15 M5 (ES): 272 (ML). Precursor 1 c:

2- (4- Met hoxybenzenesul f onyl am no) - 6- net hyl benzoi ¢ acid 25 Cctober 2005 27

1.6 g offstjhe T1tT'@ conpound Weregpbtai ned~as da Vi:BXU NPH fromi—5—g-qf
6- met hyliant hrani | ijc aci d,and 2. 3}y of 4-nethoxyberzenZsJ1ponyl chl ori dg by
general | method 1. M5 (ES)N-3R Mek). 5 The foll gwi ng further precursqgrs
wer e synt hesi zed ijnter ali @ general nethod 1: ¢ Precursor 1d le 1f [1g
' NH
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Structure. CE Mass (ES) 312(M+1l) 326(M+1) 310 (M+1) 306 (Mrl) 25 October
2005 28 1b 1i 1j 1k 11 A d 306 (Mrl) 308 (ML) 278 (M+1)25386106Mg5312
(Mt1) -29 1m 1n

35
12q 0 336 (M+1)
Cr;
NH
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07 Q _
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| 0~
oY O 336(M+1)

2's 0 366 (M+1)

O
Z
= ;

Q

2t O 286 (M+1)

I ;

|2u 286 (M+1)

General method 3 A: Preparation of secondary arnines by reductive amination
0.18 mmol of primary amine is dissolved in 200 ml of methanol and, after addition of
0.09 mol of aldehyde, 0.18 mmol of sodium cyanoborohydride and 0.18 mmol of glacial




10 1p 1q d d 25 Cctober 2005 326(Mr1l) 292(Mm+l) 322 (M+l) 376 (M+l) 356
- (M+l) 25 Cctober 2005 30 1r 1s 1t 1u OH 322 (Mrl) 322 (M OdkBer(ddps) 272.
(Mt1) Ceneral nethod 2: Conversion of sul fonylam nobenzoic acids into the

corresponding acid chlorides

36

acetic acid, stirred at room temperature for 6 h. The solution is concentrated, taken up

in ethyl acetate and washed twice with NaHCQ3 solution. The organic phase is

concentrated, and the residue is distilied under high vacuum. In the case of involatile
secondary amines, volatile constituents are distilled off and the residue is dissolved in
5 ether/THF and, after addition of ethereal HCI solution, the precipitated hydrochloride is
- filtered off with suction, washed with ether and dried. The prepared secondary amines
were employed without further purification for the reactions with the

sulfonylaminobenzoyl chlorides or sulfonylaminobenzoic acids.

10
' Precursor 3 a: Benzyl(1-methyl-1H-imidazol-2-yimethyl)amine

15 The hydrochloride (20.5 g} was prepared from 19.4 g of benzylamine and 10 g of
2-formyl-1-methylimidazole by the general procedure.
MS (ES+): m/z = 202 (M+1).

Precursor 3 b: Benzylpyridin-3-ylmethylamine -

SRS

The secondary 'amine (2.8 g) was prepared by the general procedure from 4.32 g of
_ 3-pyridylmethylamine and 2.1.2 g of benzaldehyde after Kugelrohr distillation under
25 0.1 mbar at 130°C. :
MS (ES+): m/z = 199 (M+1),

20




5 A wth phosphorus pentachl oride 8 mml of the sul fonyl am nobenzoic acid
are suspended in 15 mM of dry toluene and, at room tenperstdtoBer LB Mol
of phosphorus pentachloride are slowy introduced.. The mxture is stirred
at 50C for 3 h, and cooled to 0C, and the acid chloride is filtered off
.With suction, washed with a little toluene and dried in a vacuum oven at
45C. 25 Qctober 2005 31 Precursor 2 a: 27(4-Tol uenesul fonyl am no) benzoyl
chloride 7.5 g of the title conpound were isolated as white solid from9.6
g of 2-(toluene-4- sulfonylam no)benzoic acid (precursor 1 a) and 8.3 g of
phosphor pgedipsdras b B&d AR 3 = *"?ﬂiﬁ s methyl ester after addition
- of methanol): 3r6@6 (ﬁﬁlﬁsf%&ﬁi%(&t |o)tr?$'lqin%hl oride 8 mml of the _
sul f onyl am nobenzoic acid are heated in 6 m of thionyl chloride at 60C
for 3 h, and concentrated, and the residue is coevaporated twice with

tol uene. Precursor 2 b: 2-(4-4k Xyﬁ@ﬂ@ﬂ%l am no) benzoyl chloride
15 2.2 g of the title conpouno e oftained flony2.4 g of

2- (4- met hoxybenzene- sul f onyl arFfio) benzoic aci d &d 5 m of thionyl
chloride. 20 M5 (ES, detected as nethyl ester after addition of methanol):
322 (M+l). 25 Cctober 2005 32 The follow ng further precursors were

- Prepay edrhdiséortlanafinI 16 G wal§irbfsred by ie' WHeralprBleRire Hdrfi G458 or
.3-imidazol-1-ylpropylamine and 5.3 g of benzaidehyde after Kugelrohr distillation under
0.1 mbar at 130°C.

MS (ES+): m/z = 216 (M+1).

10 The following further precursors were prepared inter alia by general procedure 3A:

Precursor Structure : Mass

3d _ 188 (M+1)
3e : N ' s 199 (M+1)
3f Q\N/U 204 (M+1)
H
3g N~ 202 (M+1)
3h N 238 (M+1)
SRRt
H
13i 162 (M+1)

3] NN 163 (M+1)
| WH/\V

-

N




2c Structure Mass (ES after addition of
Det ection of the nethyl

esters 326 (Mtl) d 2d C

met hanol to the acid chlori de)

2e 2f 238Oc(ddet 005

324. (Mr1) 320 (M+1) 25 October 2005 33 2g 2h 2i 2j O 2k

10

15

38
3k > 177 (M+1)
g
N
NN
30 NG 231 (M+1)
UH/\Q\F
3p Ne - N N 214 (M+1)
U}{/@
3q S 211 (M+1)
ar 5 N 199 (M+1)

General method 3 B: Preparation of a-branched amines from ketones

A solution of 67 mmol of the appropriate ketone in 120 mi of ethanol is added dropwise
to a solution of 200 mmol of hydroxylammonium chloride and 200 m! of sodium acetate
in 120 ml of water at 30°C, and the mixture is heated at 60°C until reaction is complete
(1-3 h). After cooling, the reaction mixture is diluted with water, and the precipitated

oxide is filtered off with suction or, if necessary, isolated by extraction. The resulting
product is dissoived in 100 ml of methanol; 100 m! of THF and 10 ml of concentrated
ammonia solution and hydogenated in the presence of Raney nickel at RT under

atmospheric pressure untit hydrogen uptake ceases. Removal of the catalyst by
filtration and concentration of the reaction mixture results in the corresponding amine

which is purified by chromatography if necessary.

Precursor 3 I: 1-Benzylpropylamine




c 320 '( Ml ) 336 (Mrl) 292 (Mrl) 340 (M+1l) 326 (Ml ) 25 Cctober 2005 34
21 2m2n 20 2p A O 340 (Mrl) 306 (Mrl) 336 (Mrl) 390 (Me3DclbRrfddsl) O 25

QOct ober 2005 35 2 @
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NH,

4.5 g of the title compound were obtained from 10 g of 1-phenyl-2-butanone by general

method 3.
5 .
Precursor 3 m: 1-Pyridin-4-ylpropylamine _
NH,
N
N

10.2 g of the title compound were obtained from 10 g of 4-propionylpyridine by general
10 method 3 B.

Precursor 3 n : 1-Pyridin-3-yl-propylamine

NH,
N™ ™~
| e ,
0.9 g of the title compound was obtained from 1 g of 4-propionylpyridine by general
method 3 B. |

15

20  Precursor 3 s: 1-Cyclopropyl-1-phenylimethylamine hydrochloride

a) N- (Cyclopropylphenyimethyl)formamlde




2r 2s 2t 0 G C 336 (Mrl) 336(Mrl) 366 (M-l) 286 (M+l) 286 (Mrl) Ceneral
nmethod 3 A: Preparation of secondary am nes by reductive a2508ebeerods 18

mrol of primary amine is dissolved in 200 ml of nethanol and, after
“addition of 0.09 nol of aldehyde, 0.18 nmol of sodi um cyanoborohydride and
'0.18 mmol of glacial 25 Cctober 2005 36 acetic acid, stirred at room
tenperature for 6 h. The solution is coqgentrated, taken. up in et hyl
acetate and washed twice with NaHCO3 sol uti on. The organi c phase is
concentrated, and the residue is distilled under high vacuum In the case

and the rag S0 IEALEREYBTOAR PRl AN, PR 40D AFmib SR, Fer ca

~and the residue is dissolve

HO  sol uDdm (OBheoh oékrpianitie dverg deabdd alr 1802Ci for 18iﬁ.tﬁéreeatooﬁmg,vﬂiadm8?fct [ gn,

hed w r ri.ed. .The prepared secondary am pes were enploye
i thout - MaRr RS adRBH RS mittife MR BhaEIERC MR o Pbr Sher 838 ufme! TS
sul f ony! athiened) @hasy wasivauhedesittp 50 il df DY NAJTDS RERItoRAALES over NapSO,4

5 and concentrated. 13.6 g (77.4 mmol) of a yellow oil were obtained.
b) 1-Cyclopropyl-1-phenylmethylamine hydrochloride

13.6 g (77.4 mmol) of N-(cyclopropylphenylmethyl)formamide (see a) were heated to
10 reflux in 100 ml of 2N HCl for 18 h. After cooling, the mixture was extracted 2x with
50 ml of dichloromethane each time, and the aqueous phase was concentrated. The
residue was taken up in 30 ml of 2-propanol, heated to boiling and cooled in a
refrigerator overnight. The crystals of 1-cyclopropyl-1-phenylmethylamine
hydrochioride which had separated out (3.85 g, 21 mmol) were filtered off with suction

15 and dried in a vacuum oven.

Precursor 3 t: Cyclopropylpyridin-2-yl-methylamine hydrochioride

20
' a) Cyclopropylpyridin-z-y!methylenearhine
25 g (157.5 mmol) of 2-bromopyridine in 100 ml of diethyl ether were added dropwise
- over the course of 20 min to 100 mi (160 mmol) of n-BuLi solution in 300 ml of diethyl
ether at -70°C. The dark red solution was stirred for 5 h and then 8.8 g (131 mmol) of
- 25 cyclopropanecarbonitrile in 100 ml of ether were added. The mixture was stirred at
-70°C for 30 min, warmed to room temperature and stirred for a further 30 min. Then
15 g of NapSQO4 x 10 HoO were added, and stirri'ng was continued for 1 h. The red

solution was mixed with NapSOy, filtered and concentrated. The product was distilled




10 Precursor 3 a: Benzyl (1-methyl-1 Himdazol-2-ylmethyl)anmine 15 The
hydrochl oride. (20.5 g) was prepared from 19.4 g of benzypmocteepzuhsl0 g of
2-fornyl -1-methylimdazole by the general procedure. M5 (ES+): nfz = 202
(Mt1l) . Precursor 3 b: Benzyl pyridin-3-yl met hyl am ne 20 The secondary am ne
(2.8 g) was prepared by the general procedure from4.32 g of

3-pyridyl net hyl am ne and 2.12 g of benzsal dehyde after Kugel rohr
distillation under 25 0.1 nbar at 130C. M5 (ES+): nlz = 199 (Ml). 25

Oct ober 2005 37 Precursor 3 c: Benzyl (3-im dazol -1-yl - propyl)am ne The

secondarin eﬁﬂuiql@lrdlﬁ appéiatueat PS“EPar%"@)O 8 'ﬁ%@%ﬁ%? llegfﬁﬁqﬁ fé gm 12.5

of 3-im dazo ropyl am ne and 5. r “Kugel rohr
di stil | al4ommeihand wa§ sterad akt-1840C, I\/B (ES+) mz = 216 (|v++1) 10 The
followi ng further precursors were prepared inter alia by general procedure
3A: PrecursorStructureMass 3 dH/ 1 188 (Mtl) O

b) Cyclopropylpyridin-2-yimethylamine hydrochloride

5
2.72 g (18.6 mmol) of cyclopropylpyridin-2-ylmethyleneamine (see a) were dissolved in
35 ml of dry methanol. At 0°C, 0.69 g (18.6 mmol} of NaBH4 was added in portions.

After 30 min at 0°C, the mixture was stirred at room temperature for 2 h and, after
adjustment to pH 3 with 1M HCI, the methanol was stripped off in a rotary evaporator

10 and the residue was freeze-dried, 8.8 g of cyclopropylpyridin-2-yimethylamine
hydrochloride mixed with inorganic salts and boric acid were obtained.

Precursor 3 u: Cyclopropylpyridin-3-yimethylamine hydrochloride

H.N ~
- —
15 N

a)_ Cyclopropylpyridin-3-ylmethyleneamine

7.5 g (61 mmol) of the imine were isolated as a yellow oil in accordance with the

20 method for precursor 3 p starting from 8.8 g (131 mmol) of cYcloprOpanecarbonitrile,
25 g (157.5 mmol) of 3-bromopyridine and 173 mmol of n-BuLi solution and after
Kugelrohr distillation (130°C/0.2 mbar).

b) Cyclopropylpyridin-3-y|methyl_amine hydrochloride

25
16.6 g of cyclopropylpyridin-3-yimethylamine hydrochloride mixed with inorganic salts
and boric acid were obtained in accordance with the method for precursor 3 p starting
from 7.5 g (51.5 mmol) of imine (see a) and 1.9 g (51.4 mmol) of NaBHg .




N 3 eH 199 (M+1) N 3fH204 (M+1) 3 gH C202 (Mél) 3 hrN' 238 (M) H3 il -
N 162 (N%l)(H w7 31H 163 (M+l) N 25 October 2005 38 3k177% Wfobeh2ds H 30N

N 231 (M)

42

Precursor 3 v: 1-(5-Methyifuran-2-yl)propylamine

5 11.35 g (180 mmol} of sodium cyanoborohydride were introduced in portions into 5 g
(36 mmol) of 2-methyl-5-propionylfuran and 28.2 g (366 mmol) of ammonium acetate
in 300 ml of methanol with stirring and left to react at RT for 18 h. The mixture was
substantially concentrated and, after addition of 200 mi of dichloromethane, the
organic phase was washed 3x with 50 ml of NaHCO3 solution each time, dried over

10 NapSO4 and concentrated. 3.9 g (28 mmol) of the amine were obtained in the form of

a pale yellow oil.

Precursor 3 w: 1-Phenylprop-2-ynylamine hydrochloride

I

H,N
15
-The compound was prepared in accordance with the method of Bjorn M. Nilsson et al.,
J. Heterocycl. Chem. (1989), 26(2), 269-75 starting from 1 -phenyl-2-propynyl aicohol
by a Ritter reaction and subsequent hydrolysis with hydrochloric acid.
20

Precursor 3 x: C-Cyclopropyl-C-(6-methoxypyridin-2-yl)methylamine




HF 3pN N N214 (Mrl) 3qcrH-S 211 (Mrl) N-! 3rH 199 (M+l) SJ General nethod
3 B: Preparation of a-branched anmines from ketones A sol ug$ @utaber 8005mol  of
the appropriate ketone in 120 ml of ethanol is added dropwise 5 to a

sol ution of 200 mml of hydroxyl ammoni um chloride and 200 m of sodium
-acetate in 120 nl of water at 30C, and the mixture is heated at 60C until
reaction is conplete (1-3 h). After coaBing, the reaction mxture is
diluted with water, and the precipitated oxide is filtered off with _
suction or, if necessary, isolated by extraction. The resulting product is
di ssolved in 100 m of nethanol, 1 of THE and 10 nml of concentrated 10
ammoni a sol ution and hydogenated in e presence of Raney nickel at RT
under atnospheric pressure until hyfrogen uptake ceases. Renoval of the
catalyst by filtration and concent i ol of Ohe reaction mxture results
in the corresponding amine whidhN's piiri ff}ed by chromatography i f
necessary. 15 Precursor 3 1: 1-Benzyl ptopyllam ne 25 Cctober 2005 39 4.5 ¢
of the title conmpound were obtained fro 0 g of 1 -phenyl-2-butanone by

general Cyclopropanecarbaldehyde O-benzyloxime

6.7 g (95.6 mmol) of cyclopropanecarbaldehyde were stirred together with 15.3 g

5  (95.6 mmol) of O-benzylhydroxylamine and 15.7 g (191.2 mmol) of sodium acetate in
250 ml of ethanol at room temperature for 18 h and, after concentration, NapsS0y4 was
added. The residue was extracted 3x with 50 ml of dichloromethane each time, the
organic phase was concentrated, and the crude product was purified by
chromatography on silica gel. 5 g (28.6 mmol) of a colorless liquid were obtained.

10
b} O-Benzy!-N-[cyclopropyl-(6-methoxypyridin-z-yl)methyl]hydroxylamine

8.8 ml (22 mmol) of n-BuLi (2.5 M in toluene) were added to 3.76 g (20 mmol) of
2-bromo-6-methoxypyridine in 20 ml of THF at —78°C. After 30 min, this dark red

15 solution was added to a solution of 1.4 g (8 mmol) of cyclopropanecarbaldehyde
O-benzyloxime (see a) and 2.52 ml (20 mmol) of BF3 etherate in 40 mi of toluene
which had been stirred at —=78°C for 15 min. The mixture was stirred at —78°C for4 h,
slowly warmed to RT and, after addition of water, made alkaline with saturated
NasCOg solution.

20  The organic phase was separated off, the aqueous phase was extracted with toluene,
and the combined organic phases were dried over NaoSO, and concentrated, The

crude product was taken up in 12 mi of acetonitrile, insolubles were removed, and the
product was isolated by preparative HPLC (650 mg, red oil).

25 ¢ C-Cyclopropyi-C-(6-methoxypyridin-2-yl)methylamine

650 mg (2.3 mmol) of O-benzy!—N-[cyclopropyl-(G-methoxypyridin~2—.yl)met_hy|]-
hydroxylamine (see b) were dissolved in 18 mi of glacial acetic acid and diluted with




method 3. 5 Precursor 3 m 1-Pyridin-4-ylpropyl am ne 10.2 g of the title
conmpound were obtained from 10 g of 4-propionyl pyridine b$5 Qetobea?00510
nmethod 3 B. Precursor 3 n : 1-Pyridin-3-yl-propylamne NH2 15 0.9 g of the
title conpound was obtained from1 g of 4-propionylpyridine by general -
method 3 B. 20 Precursor 3 s: 1-Cycl opropyl - 1- phenyl met hyl am ne

hydrochl oride a) N-(Cyclopropyl phenyl ne¢hyl)formam de 25 Cctober 2005 40
14.8 g (0.1 nol) of cyclopropyl phenyl ketone, 11.4 m (0.3 nol) of formc
acid and 20 m (0.5 nmol) of formam de were heated at 160C for 18 h. After

cool i ng, 180l oflwatbr. JBMY DT IR RisRALPE 28R AR e dud 82%@13 ﬁ%%@gf?ﬁﬁp%}ﬁ W th

S0 m of ether. each time. The ethereal phase was V of 10 %
Na2CoB s HIU@SPBit, bath fardol-clhenapdare was filtered daroughtiézselgrowgshad withBoot )  of

' ' i < I -l - ph | et h I I
ﬁyérelol: ﬁ‘l"%g?tgceéiﬁige% g E ;fi;t‘?z%env?%ﬁ #@%W‘?@@‘@%ﬂr%@?‘ﬁﬁéﬁ&%#{ ﬂﬂ“}'ntf'or mani de
(see a) 9amthddaadQysollbon.df Wwas extrad@d 3x with 180 Q) diclorbBndthads b8ER
cooling, the mxture was extracted 2x with 50 ml of dichl oronethane each

- ti me,d antiMendriedgweriNanbas @ndsneenicaletr Ardegl(2. Tmemol) e trbuprodast wvaken up in
- 2 il and cooled in a
30 Ofogtaﬁire%q%rt]ﬁé forrr}legftaega&c}eg%ii. 'ng

General method 4 A: Preparation of 2-aminobenzamides from 2-nitrobenzoic acids

10 The appropriate 2-nitrobenzoic acid is initially reacted in analogy to general methods 2
and 5 with the respective amine to give a 2-nitrobenzamide. Then 4 mmol of the
2-nitrobenzamide are hydrogenated in 50 ml of THF and 50 mi of methanol in the
presence of a spatula tip of 10% palladium on carbon at RT under atmospheric
pressure. The catalyst is filtered off with suction, the reaction mixture is concentrated,

15 and the corresponding 2-aminobenzamide is obtained.

The foliowing precursor was, inter alia, synthesized in this way:

Precursor Structure Mass
14 a 318 (M+1)

General method 4 B: Preparation of 2-aminobenzamides from isatoic anhydride

20
A solution of 20 mmol of isatoic anhydride and 22 mmol of the appropriate amine in
75 ml of DMF is heated at 60°C untit reaction is complete. 100 ml of water are added
to the reaction mixture, and the product is filtered off with suction or isolated by |
extraction. |




refrigerator overnight. The crystals of 1 -cyclopropyl-1 -phenyl nethyl am ne
hydrochl ori de which had separated out (3.85 g, 21 mMmvl) wes ecidbkf etgd of f
W th suction 15 and dried in a vacuum oven. Precursor 3 t:

Cycl opropyl pyri di n-2-yl - met hyl am ne hydrochloride 0 2N, N/ 20 a)
- Cycl opropyl pyridi n-2-yl met hyl eneam ne 25 g (157.5 mmmol ) of 2-bronopyridine
i.n 100 m of diethyl ether were added dfopw se over the course of 20 mn
to 100 m (160 mol) of n-BuLi solution in 300 m of diethyl ether at
-70C. The dark red solution was stirred for 5 h and then 8.8 g (131 mmol)
of 25 cyerafursgranieo®)Boammind-Ner1L é,g% wer e added. The m xture
was stirred at -I%(g)for 30d tl‘le(g,ﬁhwar rgbwtfjgern%%ﬁﬁ(g%nperature and stirred for
a further 30 mry. Then 15 g of Na2SO4 x 10 H20O were added, and stirring
was continued for 1 h. The red solution was m xed with Na2SO4, filtered
and concentrated. The product was dis®illgd 25 Cctober 2005 41 in a
- Kugel rohr apparatus at 75C -120C arlas.-a pale yellowoil (18.6 g,

127 mmol ) and was stored at -18 Oftl op Yl pyridin-2-yl met hyl am ne

ycl og
dv@a met hanol . At 0C, 0.89 g (18.6 rmol)

hydrochloride 5 2.72 g (18.6 gpy| pyri di n-2-yl met hyl eneam ne
(see a) were dissolved in 35 m of
of NaBH4 was added in portions.

5 3.4 g of the title compound were obtained from 3 g of (S)-1-phenylpropylamine and
3.2 g of isatoic anhydride after 2 h at 60°C in accordance with general method 4 b,

General method 5: Reaction of sulfonylaminobenzoy! chlorides with amines

10 0.6 mmol of the particular sulfonylaminobenzoyl chloride is added to a solution of
0.866 mmol of the particular amine and 0.9 mmol of triethylamine in 3 ml of méthylene
chloride, and the mixture is stirred at room termperature overnight. The reaction mixture
is diluted with 5 ml of water and 10‘ml of methylene chloride, and the organic phase is
washed successively with 1M hydrochloric acid solution and saturated sodium

15  bicarbonate solution. After drying over magnesium sulfate, the solution is concentrated

in vacuo, and the product is purified as necessary by preparative HPLC or column
chromatography.

Example 1: (S)-2-PhenylsuIfonylamino-S-chloro-N-(1 -phenylethyl)benzamide
20 )
0
Cl

I}IH
0=8=0




After 30 mn at OC, the mxture was stirred at roomtenperature for 2 h
and, after adjustnent to pH 3 with 1 MHC, the nethanol d off
i'n a rotary evaporator 10 and the residue was freeze-dri e%g\@gmg&'réw

cycl opropyf pyri di n-2-yl met hyl am ne hydrochl oride m xed with inorganic
salts and boric acid were obtained. Precursor 3 u:

Gycl opr opyl pyri di n- 3-yl net hyl am ne hydr4&ghl ori de 15 a)

Cycl opropyl pyri di n-3-yl net hyl eneanine 7.5 g (51 mmol) of the inmne were

isolated as a yellow oil in accordance with the 20 nethod for precursor 3 p
starti ngsi mgmaha title (cbAdpouie wes@fomyabgwdm@rrﬂca\fy&@nbhwhhﬁno 52&"&0( 157.5
nol ) of ridine and 173 mmol of n-B Solution and after

Kugel rohpe@ﬁ%’ chlp ide @Hd(SIg@;@jmetjxyiﬁ%\zylanwe in accordance with general method 5.

Cycl opr oplg P dl'nd BMISEQA I am ne hydrochl oride 25 16.6 g of

cycl opropyl pyr| d| n- t hyl am ne hydrochloride m xed with inorganic salts
and boric acid were obt ained in accordance with the nethod for precursor 3

Sk%wﬁ%ghr&%h éég?-%gf}%afon inp éo‘?h q—,N-(? pel\'lenyie%ﬂ)benzamlé >1. 4 mol)

1- (5-Methyl furan-2-yl)propylamne 5 11.35 g (180 mmol ) of sodi um

. cyanobor ohydri de were introduced in portions into 5 g (36 mol) of

2- et hyl - 5- propi onyl furan and 28.2 g (866 HnDI) of amoni um acetate in 300
m of nethanol with stirring ’

5 at RT for 18 h. The m xture
was substantially concentrated § aftH w on of 200 m of
di chl or onet hane, the :

o)

160 mg of the title compound were obtained from 2-phenylsulfonylamino-5-chloro-

10 benzoy! chloride and R-(+)-1-methylbenzylamine in accordance with general method 5.
MS (ES+): m/z = 415 (M+1).

Example 3: (S)-2-Phenylsulfonylamino-5-chioro-N-(1-phenylpropy)benzamide

Cl

15

140 mg of the title compound were obtained from 2-phenylsulfonylamino-5-chloro-
benzoyl chioride and S-(-)-1-ethylbenzylamine in accordance with general method 5.
_‘ MS (ES+): m/z = 429 (M+1).
- 20




organi ¢ phase was washed 3x with 50 ml of NaHCOB sol ution each tine, dried
over 10 Na2SO4 and concentrated. 3.9 g (28 nmmol) of the a?é@%to‘ﬁglrfodﬁbt ai ned
prop-z-yny

inthe formof a pale yellowoil. Precursor 3 w. 1-Pheny am ns
‘hydrochl oride 15 The conpound was prepared in accordance with the nethod of
"Bjorn M Nilsson et al., J. Heterocycl. Chem (1989), 26(2), 269-75

starting from 1-phenyl - 2-propynyl alco® by a Ritter reaction and
subsequent hydrolysis with hydrochloric acid. 20 Precursor 3 X:

G- Cycl opropyl - G (6-met hoxypyri di n-2-yl ) met hyl ami ne 25 Cctober 2005 43 V H 2
NNO a)Ex@mleapr@ameuanjuam&nmaiﬁin@@emw-mhnﬁ\eﬁwﬁp@p@%nﬁam) of

cycl opr opanecar bal dehyde were stirred together with 15.3 g 5 (95.6 nmol) of
O benzyl hydroxyl ami ne and 15.7 g (191.2 nmol) of sodium acetate in 250 m
of ethanol at roomtenperature for 18 h anc‘i/,/ after concentration, Na2SO4
was added. The residue was extracted 8 with 50 ml of dichioronethane each

time, the. organic phase was c® -\ “ang~t he crude product was
A geH. 58.6 nmol ) of a colorless

purified by chromatography on si
i quid were obtained. 10 b) - H

O Benzyl - N-[ cycl opropyl - ( 6- net hoxypyéi_(il_ -2-yl ) met hyl ] hydr oxyl am ne 8.8 ni
(22 mmol ) of n-BuLi (2.5 Min toluen )‘?_ e added to 3.76 g (20 nmol ) of

5 130 mg of the title compound were obtained from 2-phenyisuifonylamino-5-chloro-

benzoyl chloride and R-(+)-1-ethylbenzylamine in accordance with general method 5.
MS (ES+): m/z = 429 (M+1).

Example 5: (8)-2-Phenylsulfonylamino-5-chloro-N-[1 -(4-methoxyphenylethyl]-
10 benzamide

a

136 mg of the title compound were obtained from '2—phenyfsulfbnyiamino-5-chioro—
15 benzoyi chloride and S-(-)-1-(4-methoxyphenyl)ethylamine in accordance with general
method 5. MS (ES+): m/z = 445 (M+1). ' '




2- br ono- 6- net hoxypyridine in 20 mM of THE at -78C. After 30 min, this dark
red 15 solution was added to a solution of 1.4 g (8 mmol ),

cycl opropanecar bal dehyde O benzyl oxine (see a) and 2.52 %?bftfge'ﬁ%%%

BF3 etherate in 40 m of toluene which had been stirred at -78C for 15
mn. The m xture was stirred at -78C for 4 h, slowy warned to RT and,
after addition of water, nade al kaline #Bth saturated Na2CO3 solution. 20
~The organi c phase was separated off, the aqueous phase was extracted with
toluene, and the conbined organi c phases were dried over Na2SO4 and
concent r &xathpld Be(R)s2-Rhenplsatiorilamirfo-5 kR0 W] 1-(4-rétHilxy Eﬁeﬁ&ﬂ gg' trile,

i nsol ubl %s Were removed, and the product was isol ated by prep ative HPLC
(650 ny, PFEEABIAe) 25 ¢) C Cycl opropyl - G- ( 6- et hoxypy(di n- 2-yl ) net hyl ani ne
650 ng (2.3 mmol) of :

O benzyl - N-[ cycl opropyl - ( 6- net hoxypyr| di n-2-yl ) et hyl ] - hydroxyl am ne (see
b) were dissolved in 18 m of glacialQacetic acid and diluted with 18 m of
water. 3.3 g of zinc dust wece anck t he. suspension was reacted in an
ultrasonic bath for 24 h. The ered t hrough ki esel guhr,
washed with 50% acetic acid, and the filtratetwas partially evaporated and
adjusted to pH 11 wth saturated Naz2CO3 sol ut|oﬂ It was extracted 3x with
100 m of dichioronethane each 5 t PA®=@ri ed over Na2SO4 and concentrat ed.
0.4 g (2.2 mol) of the product was iQbtained in the formof a dark red
oil. General nmethod 4 A: Preparatid 2- am nobenzam des from

2-ni trobenzoic acids 10 The appropr ¢ 2-nitrobenzoic acid is initially
reacted in analogy to general methods 2 and 5 with the respective anmne to
~ givefa 2-nitrobenzam de. Then 4 mol of the 2-nitrobenzam de are

hydrogen of THE and 5 of nmethanol in the presence of a
spat ul a ﬁ%g@f&%@/ B%\PP%‘@PHW ofere Eﬁiﬂe%froF%TQ'Qhﬁ’éylsldefWéﬁ}:&W@ﬂrﬁ:ChiOro*

benzoyi chloride and R-(+)-1-(4- methoxyphenyl)ethylamine in accordance with general
method 5. MS (ES+): m/z = 445 (M+1).

10 Example 7: 2-Phenylsulfonylamino~5-chIoro-N-(phenylpyridin-z-ylmethyl)ben‘zamide

211 mg of the title compound were obtained from 2-phenylsulfonylamino-5-

156  chlorobenzoyl chloride and C-phenyl-C-pyridin-2-ylmethylamine in accordance with
general method 5. MS (ES+): m/z = 478 (M+1).




pressure. The catalyst is filtered off wth suction, the reaction m xture
is concentrated, 15 and the correspondi ng 2-am nobenzam d?sb%to%@%d?’)ed' The
f-ol |l ow ng precursor was, inter alia, synthesized in this Way: Precursor
Structure Mass 4a 318 (M+1l) Ceneral nethod 4 B: Preparation of

- 2-am nobenzam des fromisatoi c anhydride 20 A solution of 20 mml of

isatoi ¢ anhydride and 22 mmol of the apftopriate amine in 75 m of DW.is
- heated at 60C until reaction is conplete. 100 ml of water are added to the .
reaction m xture, and the product is filtered off with suction or isolated
by ext r aExampie &N-BunableN-Redn-35iReeg b2 Rlughddd-sulfonylamino)benzamide
(S)-2-Am no-N-(1-phenyl propyl )benzam de 5 3:4 g of the titl'e conpound were
- obtained from3 g of (S)-1-phenylpropylamne and 3.2 g of isatoic
anhydride after 2 h at 60C in accordance w th.general nethod 4 b. Ceneral
met hod 5. Reaction of sul fonylam nobgypzoyl Oy i des with amnes 10 0.6
nmml of the particul ar suifonyl am nobgnzey oride is added to a solution
of 0.66 mmol of the particul ar am aid 0.9 nmol of triethylamne in 3 ml.
of methylene chloride, and th i ey ed at roomtenperature
overnight. The reaction m xture 3 ,J,u)tiﬂm 5 m of water and 10 m of
met hyl ene chl oride, and the organi cc:)_péh_age I S~N

5 1.1 g of the title compound were obtained from 0.93 g of 2-para-toluenesulfonyl-

- aminobenzoyl chioride and 0.65 g of benzylpyridin-3-ylmethylamine (precursor 3b).in
accordance with general method 5. The compound was isolated as a white sait after
addition of ethereal HCI solution.

MS (ES+): m/z =472 (M+1).

10
The foliowing further_exampies inter alia were prepared in accordance with general
method 5:
Example Structure Mass (ES)
9 o chy 425 (M+1) -




washed successively with 1 M hydrochloric acid solution and saturated
sodi um 15 bi carbonate solution. After drying over magnesi t he
solution is concentrated in vacuo, and the product is pdﬂyP?@h ﬁkﬁs
necessary by preparative HPLC or colum chromat ography. Exanple 1:

(S) - 2- Phenyl sul f onyl am no- 5-chl oro- N- (1- phenyl et hyl ) benzam de 20 d 25
.Qct ober 2005 46 61 ng of the title con@und were obtained from

2- phenyl sul f onyl am no- 5-chl oro- benzoyl chloride and

S-(-)-1-net hyl benzyl am ne in accordance with general nmethod 5. MS (ES+):
mz = 4$$0(Mr1). 5 anple Z: M+1)

(R) - 2- Plhenyl sul f onyliam no- 5- chl or o- phenylethyl)benzaﬁl 160 my of
the title conpound Wwere obtained ffon phenyl sul f onyljam no- 5 chloro 10

benzoyl {chl oride angd R-(+)-1- nethy be zylanlne in accordance with genefal

method . M5 (ES+)
(S)-2-Phenyl sul f ony

fif e 3:

enzam de 15 140 npg of
am no- 5-chl or o-

the title conmpound
benzoyl | chl ori de an

_ I S-(-)-1-etdhyl ben
met hod b. M5 (ES+)

mz = 429 (Ml).

2! fdance with genergl
25C'Oct ober 2p05

KK Q 421 (M+1)
Og M _OH, a
N\ /@
oA\
0
401 (M+1)

” Q

13 387 (M+1)

391 (M+1)_

T C




47 Exanple 4: (R)-2-Phenyl suffonyl am no- 5- chl or o- N- (1- phenyl propy) benzani de

5 130 ng of the title conpound were obtained from

- 2-phenyl sul f onyl am no- 5-chl oro- benzoyl chloride and 25 October 2005

R-(+)-1-ethyl benzyl am ne in accordance with general method 5. M (ES+):

mz = 429 (Mtl). Exanple 5:

(S) - 2- Phenyl sul f onyl am no- 5-chl oro- N-[ 151 4- net hoxyphenyl et hyl )- 10

"benzam de Cl 136 ng of the title conmpound were obtained from

2- phenyl sul f onyl am no-5-chl oro 15 benzoyl chloride and

~ S-(-)-1-[8- net hoxypHhenyl ) et hyl amRge 1n accordance w t 496 TALT 5.

‘M5 (ESt): mz = 445 j(M+l). 25 Q er 2005 48 Exanpl e|6:
(R) - 2- Phenyi sul f onylfam no- 5-chi o- N-[ 1- (4- met hoxypheényl et hyl ] - benzaqn' de

Cl 5 112 ng of the tjitle conpound were obtained from

2- phenyi{sul f onyl am fo- 5- chl or &% _eh]l eFH:de and ]
%I\ignrdance with general nethod]b5.

R-(+)-14(4-nmet hoxyphenyl ) et hyl am
M5 (ES+): mz = 445|(M1). 10 e/
(Phényl pyri di n-2-yl net hyl ) beri zani de [
re obtained from 2-phenyl sul fonyi am nof5 15

n

2- Phenylisul f onyl am fo- 5- chl or
. 211 ngyof the title corrpouﬁd

\(/:Mh![ﬁrobe llléuyl chtorirde—and—Cpheny—Cpy+a-r—2—yl-net ‘?:'3'5% i-n_accargance
Oy, N _-CH; CH,
N\ O
<0
Cl ©
17 393 (M+1)
Os_ N
ue
25
Y
cl
118 Ta21 (M+1)
Oy N _-CH; .
e
o“
0

cl




general nethod 5. M5 (ES+): mz = 478 (M+l). 25 Cctober 2005 10 49 Exanple
8: N-Benzyl - N- pyri di n- 3-yl net hyl - 2- (t ol uene-4-sul f onyl am ! NH
O=S=ON 1.1 g of the title conpound were obtained from O.ggbgﬁ%fg’%(%e

2- par a-t ol uenesul f onyl - -am nobenzoyl chloride and 0.65 g of

benzy[ pyri di n-3-yl net hyl amine (precursor 3b).in accordance with general

- method 5. The conpound was isolated as @2white salt after addition of
ethereal HCl solution. M5 (ES+): mz = 472 (Mtl). The followi ng further
~exanples_inter alia were prepared in accordance with general nethod 5:
Exanpl e$t@uct ureMass (ES) 9 425 (Mtl) o _ NSO ||-'2§)(M+1|)-L5L,

CH,
N 0]
o)
\I/ :N——\\S//O
. /0
H,C
i
fecie
[T
; S
H,C N~ ~ "~ CHg
/@ 373 (M+1)
Q
i\ '
5

20 353 (M+1)

21

22 : 407 (M+1)
CH, N . |

. Cli




25 Cctober 2005 50 10 11 12 13 14 443 (M+1l) 421 (Mrl) 401 (M+1) 387 (M+1)
391 (M+1) 25 Cctober 2005 51 15 16 17 18 0 O O CH3 CH3,43% M ddos

53

23 429 (M+1)

24 | - HC 443 (M+1)

Cl

| 25 Q 403 (M+1)




435 (Mrl) 393 (M+1) 421 (M+l) 25 October 2005 52 19 20 21 CH3 22 O | H3C
425 (Mrl) 353 (M+1) 373 (Mkl) 407 (Mkl) ci 25 October 2008 3Gy #fhsCl 25

54
26 CH, 439 (M+1)
o LT
N
0O N° N\ O
N
CH,
O\
CH,
27 My 447 (M+1)

28 T o CH, 395 (M+1)
N
N/
29 o 489 (M+1)
Ci : ‘O
N/\\/O




CH3 53 OCH3 429 (M+1) 443 (Mrl) 403 (Mrl) 25 Cct ober 2005 54 26 27 28 29 O
CH3 CH3 439 (M+l) 447 (Mrl) 395 (M+1) 489 (Mrl) O 'CH3  CiBngS,SidRer 2005
55 30

55
30 475 (M+1)
H,G
N
|
T
@f :
31 p 477 (M+1)
(32

489 (M)

F%
2

33 Q 472 (1)

A

@\

\// ;




31 32 33 CH3 475 (M+1 477 (M+1) 489 (M+1) 472 (M+1) 25 October 2005 56 34
35 36 37 CH3 436 (M+l) 511 (Mrl) 475 (Mrl) 435 (Mrl) 25 Gsk pheho29Re 57 38
39 40

34 ‘ A 436 (M+1)

= 0O zzo
\VY/i
A5
; O
a =z
L
[~]

35 : 511 (M+1)
O
N
N/\</
Ox20 N
L
| CH,
36 | 475 (M+1)
O o \ CH,
N
Oxg7° N
N @\
CH,
37 1435 (M+1)

4
A\
O

A\
o

e

CH




41 461 (Mrl) 503 (M+l) 489 (M+i) 505 (M+1) 25 Cctober 2005 58 42 43 44 45
H3C O NNO, ~0 ~~ CH3 0 N,N_CH3 450 (M+1) 559 (M+1) 492 (MilL &RE (M+1)
4% .

57

38 461 (M+1)

39 503 (M+1)

40 T HC A 489 (M+1)

41 H G A 505 (M+1)




47 48 49 .50 59 490 (Mm+1l) 502 (M+l) 436 (Mrl) 450 (Mm+1l) 488 (M+l) 25 Cctober
2005 60 51 52 53 453 (Mr1l) 409 (Mrl) 440 (M+l) GCeneral nmej gg far JgpaCt i ON
of sul fonyl am nobenzoic acids with am nes 0.44 nmol of the particular am ne
I s added dropwi se to a solution of 0.42 mol of the appropriate

sul f onyl am nobenzoic acid, 0.44 mol of_ HOBT and 0.44 mmol of EDAC in 5 m
of THE at 0C, and the mixture is stirredfat RT for 4 to 12 h. The reaction
25 COct ober 2005 61

|42 N 450 (M+1)
: QO = l

"
. N

43 | //\ 559 (M+1)

492 (M+1)
0 —
;rO I

45 | 506 (M+1)

Cl
/
g N \




m xture is diluted wwth EA and washed with dilute hydrochloric acid and
sodi um- bi carbonate solution. Drying over magnesi um sul f\?\%beoﬁtﬂger 2005
concentrating in vacuo result in the appropriate am de Ich1's purified
i f necessary by preparative HPLC. Beispiel 54:

2- (But yl sul f onyl am no) - N- cycl ohexyl - 5- net hyl benzam de 184 ng of the title
conpound were obtained from 200 ng of 258utyl sul fonyl am no-5- 10

met hyl benzoic acid (precursor 1 b) and cycl ohexylam ne in accordance with
general _nethod 6. NS (ES+): mz = 353 (Mtl). The follow ng further

exanmpl eg4Bnter alia |were obtained in dance with dgeiger(d+1)met hod 6:
Exanpl e$tructureMasg - 550 375 (M+l) NH | O=S=0Q 25 Cctober 2005 62
o]

47 502 (M+1)

CH,
48 436 (M+1)
oo
N
o,
149 450 (M+1)
oﬁ.gf,o N
L
CH,
150 - 488 (M+1)




56 57 58 409 (Mm+l) 403 (Mtl) 375 (M+rl) Ceneral nethod 7: Reaction of
2- am nobenzam des with sul fonyl chlorides A solution of O t he
appropriate sulfonyl chloride in 2 m of nethylene chi Ori%%o@i:gg!a%%f gd
dropwi se to a solution of 0.2 mml of the appropriate 2-am nobenzam de 5
(precursor 4) and 0.6 mmol of pyridine in 5 m of nmethylene chloride at 0C
and the mixture is stirred at RT overn®@ht. The organi ¢ phase is washed
with water, dilute hydrochloric acid and sodi um bi carbonate sol ution, and
the resulting crude product is purified if necessary by preparative HPLC

25 Cct o 2005 63 The foll owi ng products 4nter alia \ 58 (PRtigi ned Tn ghis
way: Exanple 59 Struycture 60(')61 62 ss 409 (M1l)
. IFIH
0=5=0
52 409 (M+1)
0
ax;
N
03370
53
| o 440 (M+1)
O
N oy >
N
o
0=8=0

General method 6: Reaction of sulfonylaminobenzoic acids with amines

0.44 mmol of the particular amine is added dropwise to é solution of 0.42 mmol of the
5 appropriate sulfonylaminobenzoic acid, 0.44 mmol of HOBT and 0.44 mmol of EDAC
in 5 ml of THF at 0°C, and the mixture is stirred at RT for 4 to 12 h. The reaction




' | | 425
409 (Mk1) 445 (M1) 445 (Mel) 25 Cctober 2005 64 63 64 65 66 425 (Me1)
(M¥1) 488 (Mrl) 463 (Me1) CF3 25 Qctober 2005 65 67 68 O 868 78, 4%3s( ML)

429 (MF1) 395 (M1)

61
_' mixture is diluted with EA and washed with dilute hydrochloric acid and sodium
bicarbonate solution. Drying over magnesium sulfate and concentrating in vacuo result

in the-appropriate amide which is purified if necessary by preparative HPLC.

5 Beispiel 54: 2-(Butyisulfonylamino)-N-cyclohexyl-5-methyibenzamide

184 mg of the title compound were obtained from 200 mg of 2-butylsulfonylamino-5-
10 methylbenzoic acid (precursor 1 b) and cyclohexylamine in accordance with general
method 6. MS (ES+): m/z = 353 (M+1).

The following further examples inter alia were obtained in accordance with general

method 6: -
Example Structure Mass
55 375 (M+1)
0
N
H
NH

f
0=5=0




488 (Mrl) 25 Cctober 2005 66 71 72 73 74 438 (M+1) 486 (M+1) 361 (Mrl) 389
(Mr1) 25 October 2005 67 75i 1472 (Mr1) o OF HCN O_ | 5000 por 2005

62

56 o 1409 (M+1)

57 403 (M+1)

58 o 375 (M+1)

General method 7: Reaction of 2-aminobenzamides with sulfonyl chiorides
A solution of 0.3 mmol of the appropriate sulfonyl chloride in 2 ml of methylene chioride
* is added dropwise to a.solution of 0.2 mmol of the appropriate 2-aminobenzamide
5 (precursor 4) and 0.6 mmol of pyridine in 5 m! of methylene chloride at 0°C, and the
mixture is stirred at RT overnight. The organié phase is washed with water, dilute
hydrochloric acid and sodium bicarbohate solution, and the resulting crude product is

 purified if necessary by preparative HPLC.




76N i 439 (MHl) NH 0=5=0 O -- 770 423 (Mtl) NH O-=1=0 i The o
3-net hyl but yl sul fonyl chloride required for exanple 74 Wa§? from
3= et hyl butyl brom de by reaction with amoniumsulfite s0 ‘3’%@@%%@ er .
reflux to give the sulfonic acid, followed by chlorination with phosphorus
pentachioride to give the sulfonyl chloride. The foll ow ng conpounds were
additional |y obtained in anal ogy to theBdbove exanples and by use of one
or nore of general nethods 1-7: 25 Cctober 2005 68 Exanple Structure Mass
78

- The following products inter alia were obtained in this way:

Example Structure Mass

59 o 409 (M+1)
XN
H
NH

0=8=0

80 0 | 409 (M+1)
@f“'j(j '

‘ H

NH
61 0 445 (M+1)

SRS
H
NH

62 o ' T [a )
_ N \




79 80 81 82 .83 409( Mkl) 472(M+l) 485(Mrl) 493(Ml) 465(Mrl) 474(Mkl) 25
Qct ober 2005 69 84 85 86 87 88 478 (|v|+1) 425 (M+l) 460 ( 1) 503
(Mr1) 25 Oct ober 2005 V33 bftir 2005

64

63 o 425 (M+1)

A

64 0 425 (M+1)

65 - o 1488 (M+1)
o8
l}JH
=—=5=0
/N\
|68 | __ 463 (M+1)
d g |
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CF,




70 89 90 91 92 93 509 (M1l) 439 (Mrl) 457 (M+l) 453 (Me-1) 451 (Mel) 25
Oct ober 2005 71 94 95 96 97 98 407 (Mrl) 431 (Ml) 455 ( 1) 395
(Mr1) 25 October 2005 'Vb‘ébcfb%éréd\ﬂ&

65
67 479 (M+1)
68 429 (M+1)

69 395 (M+1)

{70 488 (M+1)




72 99 100 101 102 439( Mkl) 483(M+1) 504(Mkl) 479 (Mél) 103 1 No 439 (Mel)
25 October 2005 73 104 105 106 O 107 443 (M+1) 395 (M+1) 11
(M+1) 25 October 2005 74 108 26/6ktcbbiZdos>

66

71 | 438 (M+1)

e

O-—_.-

72 - 486 (M+1)

73 o | 361 (M+1)

I}IH
=5=0

|74 0 389 (M+1)

I}IH
0=5=0




109 110 111 112 497 (M+l) 493 (M+1) 496 (Mrl) 473 (M+l) 461 (M1) 25
Cct ober. 2005 75 113 o dN- 450 (Mrl) ~ N O"O f 114 4 |389 ML) oshs © 115
0 427 (M+1) F

67

75 472 (M+1)

76 439 (M+1)

77 423 (M+1)

The 3-methylbutylsulfonyl chioride required for example 74 was prepared from

3-methylbutyl bromide by reaction with ammonium sulfite solution under reflux to give

the sulfonic acid, followed by chlorination with phosphorus pentachloride to give the
5 sulfonyl chioride.

The following compounds were additionally obtained in analogy to the above exampies
and by use of one or more of general methods 1-7:




NH 0= =0 116465 (Mtl) 0 "o OAMN NHS H The foll ow ng further exanples

were prepared in accordance with general nethod 5: 25 Cct
Exanpl e Structure Mass (ES) 117 118 119 120 121 504 (M1) 95 BttRP S00E°

68
Example | Structure Mass
78 o / 409 (M+1)
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487 (Mrl) 484 (M+l) 480 (M+1) 476 (M+l) 25 Cctober 2005 77 122 123 124 125

126 465 (Ml) 453 (Mrl) 452 (Mel) . 402 (Mel) 436 (Ml) 25 5 78
127 128 129 NH NH -N' -4 26%RF 268
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Os, 10 130 432 (Mk1) 385 (Mkl) 432 (Mkl) 409 (Mkl) 25 October 2005 79 131
132 133 134 452 (Mrl) 402 (Mrl) 440 (Mrl) 468 (Mrl) 25 Cc 00
132 133 134 452 (N $9BRl02PAEDS
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NH OjS O 1360 393 (Mt1]) 0 NH Gs O The follow ng further exanples

were prepared i'n accordance with general nethod 6: Exanpl Ss
(ES) 1370406 (Mr1) No . H S5bESBLI IR

71

|94 407 (M+1)
o)
Hz@
i NH

% ~o 431 (M+1)
0
Q_NH HN,
fop
% | ~o 455 (M+1)

7 - ~o 455 (M+1)

o8 | | 395 (M+1)
. Q :




NH O=S=O 25 Cctober 2005 81 138 139 140 404 (Mrl) 470 (Mrl) 492 (Mkl) 25
October 2005 141 142 143 144 82 LiN 454 (M1) 454 (Mr1) 437 JMEL) 5390 (ML)
25 Cct ober 2005 83

99 | 0 439 (M+1)

100 | : 483 (M+1)
F

101 504 (Wi+1)
9 —
Lo 34

102 479 (M+1)
4

108 | - (439 (M)




145 399 (Mt1l) The follow ng further exanpl es were prepared in accordance

with general nethod 7: Exanple 146 147 148 Structure Chi r%ggg}%r@@l Ss
(‘ES) 377 (ML) 377 (M+l) 391 (Mtl) 25 Cctober 2005 84 149 T Chir al

Chiral Chiral 391 (M1) 455 (M1)

73
104 ~ 443 (M+1)
8]
.S\:N N
PO
F
105 395 (M+1)
O
\\SINH/N"'
NN
O
106 o 447 (M+1)
H
I}IH
0:8:0
Cl
107 511 (M+1)




455 (M+l) Exanpl e 152:

5- Hydr oxy- N- ( 1- phenyl propyl ) - 2- (t ol uene- 4- sulfonylanlno)bggéﬁﬁ%gﬁz&ﬁ§raI
25 Cctober 2005 85 The conpound was obtai ned fromthe conpound of exanpl e
90 by cl eavage of the nethyl ether with boron tribrom de. Pharnmacol ogi ca
investigations 5 Human Kvl.5 channels were expressed in xenopus oocytes.
For this purpose, firstly oocytes were7zysol ated from Xenopus | aevis and
were defolliculated. Kvl.5-encoding RNA which had been synthesized in
vitro was then injected into these oocytes. After 1-7 days of Kvl.5
protein [ggBFression, the RKVI-5 CUrTents vEre HedbUI%%Zj c 6—eocytessby
the two-jm croel ectrode vol tlage cl anp techni que. Th 5 channels wer €

for thig purpose usually agtivated wit | tage jynps lasting 500 ns tg O
nv and 40 nmV. A solution off the follo conposi tfion fl owed through tHhe
bat h: NaC %rWll@lZnM(hle@ Md 2 4 mM HEPES 5 mM (titr|ated
to pH 74 with NaOH). These experLi were carrfied out at room
t enper atjure. The fol | owi ng mere edy dgta acqui sition and
anal ysi g: geneclanp anplifier ( ;?¥U%%Z& Foster City, USA) and
MacLab IY A converter and software (Althstru nts Castle Hill, Australjia).
The subgtances of the invention menﬁ;& ed by adC|ng themin various
concentfations to the bathjsol ution. oects of the substances were
cal cul ajed as percentage iInhibition of Kvl.5|control current which was

obt ai nef ren—he :
o8 3 493 (M+1)
0
CLD
NH N
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T
o)
110 | 496 (M+1)
o N
E N.r—<(;ﬂ
O. .0 S

M | cl 473 (M+1)
o} //__<)\7 _
—
| Oy \

1112

T (461 (M+1)
N"\




20 substance was added to the solution. The data were then extrap'ol at ed
using the H Il equation in order to determ ne the inhibi

eoncentrations 1C50 for the respective substances. The f%fpé%b%bzqo&o

val ues were determined in this way for the conpounds |isted bel ow. 25
Exanpl e No.1C50 LuM 15.5 28.2 32.8 44.1 54.5 68.2 25 Cctober 2005 86 75.1
80.9 94.9 102.5 118.0 125.4 1310.0 148.5 157.8 16

13 450 (M+1)
Q Ne—
SO

114 J _ 389 (M+1)

115 427 (M+1)

116 465 (M+1)

The following further examiples were prepared in accordance with general method 5:




17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

76

35 36 6.4 7.5 6.7 4.2
25 QOctober 2005

Example

Structure

Mass (ES)
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504 (M+1)
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487 (M+1)
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484 (M+1)

120

480 (M+1)

121

476 (M+1)




7.75.24.85.03.03.40.656325.10.72628.56.53.12020 37 11‘.97

25 COct ober 2005 87 381.6 39X10 400.8 411.9

- 25 Qctober 2005
. 77
122 0\ 465 (M+1)
' O .
N
(7 "t}
NH N
A |
s
o]
123 I N 453 (M+1)
o o
(f e
\
W
Oﬁ?’H
8]
124 452 (M+1)
| O
0
NS
H N
Nid
125 0 402 (M+1)
\dﬁ l =
.H N /
085
126 436 (M+1)
0
N
N~
g.!d)
0’/ \@\




425.0 435.4 442.9 452.5 7461. 2 474.7 48X10 496.3 500.7 513.6 523.0 532.5
544.0 554.6 5610.0 575.0 58>10 591.7 600.7 615.6 623.5 6335 H 042, o4 8
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664.0 675.8 6812.9 25 Cctober 2005 88 691.3 703.8 716.9 725.0 733.1 74 75
?6 77 78 79 80 81 82 83 84 85 86 87 25 October 2005
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131 452 (M+1)

132 ' 402 (M+1)

133 440 (M+1)

134 1468 (M+1)




88 89 90 91 92 93 94 95 96 97 98 1.7 2.9 4.7 2.6 2.7 0.7 1.2 0.4 3.2 1.9

1_. 05.21.8 25 October 2005
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N o)
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The following further examples were prepared in accordance with general method 6:

Example Structure Mass (ES)
1137 ' O/ 406 (M+1)
N =
0~
.
el
OSH(i




6.03.93.20.50.80.91.11.00.71.00.9 2.0 99 10.9 25 Cctober 2005 89
1001. 6 1010.9 1020.7 1031.4 1041.0 1052.6 1063.8 1070.9 19§6Cgober 2005
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1091.1 1101.0 1111.7 1120.5 1132.6 1141.4 1152.4 1161.1 1172.4 1182.2
1192.7 1201.4 1210.6 1221.2 1232.9 1241.0 1251.8 1260.6 1%8.0%13%%.52

1291. 3 13010.7 25 Qctober 2005 90
82
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H
NH
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142 o b 454 (M+1)
. 0. \N I .

143 ; 417 (M+1)
_. o ) |
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1310.7 1321.0 1331.4 1340.9 1351.2 1360.9 1372.4 1381.8 1391.0 1401;4
1411.1 1420.7 1433.6 1442.8 1452.6 1462.5 1473.8 1482.1 21 3
1511.5 15212.6 Patent clains 1. A conpound of the fornul ;égl;,gct()ber%%s

83

145

399 (M+1)

The following further examples were prepared in accordance with generai method 7:

Example Structure Mass (ES)
146 377 (M+1)
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RARLRS | R- T-NR7 e | R3in which: R8 RO~RI0 R8 RO~R12 R(1) is NA N
A 10A 0 15D E R(8) 20 RO~RI0 RI3\N A or EEND,D E RI1R 1 s CnH2n-
2.3 4o0r 5 nis o0, 1, 25 Otobel 2005

84

149 0 Chiral .391 (M+1)

150 Chiral 455 (M+1}
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/
151 o Chiral 455 (M+1)
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Example 152: 5-Hydroxy-N-(1 -phenylpropyl)-2-(toluene-4-sulfonylamino)benzamide
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Ho\©\)t |
N
H
NH
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0=5=0 .




i's oxygen; R8\NA R15 is a bond or oxygen; is -CM2m; mis 0, 1, 2, 3, 4
or 5; is hydrogen, alkyl having 1, 2, 3 or 4 carbon atomsng ‘%BHrzﬁo (14);
pis 0, 1, 2, 3, 4 or 5, R(14) is cycloal kyl having 3, 4, 61°°8 cdarbon
atons, aryl or heteroaryl, where aryl and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe group consisting
of F, O, Br, 1, CF3, OCF3, N2, CN, CE®He, CONH2, COVe, 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, sulfamoyl, methylsul fonyl and nethyl sul fonyl am no; 25

Cct ober FbeBogmoRnd)wassolitpimeddemm the adiapbuhaiof agarhple?90 By clhavBgelof thecar bon

atons; R i en | kyl. having 1, 2, 3 or4 carbon atons, cycl oal kyl
“having é‘ge%y] e@%ﬂ@otg%@%ﬁbrghﬂ%, aryl or heteroaryl, where aryl and '
heteroaryl are unsubstituted or substituted by 1, 2 or 3 substituents

sel ect edphaanad iedIgNestiaRgsst i ng of F, C, Br, 1, CF3, OCF3, NO2, CN,
COOMe, CONHZ, (%el NHZ,QO—L al kyl having 1, 2, 3 or 4 carbon atons,

al kox@ having 1, 2, 3 or 4 carbon atons, dinethylan no, sulfanoyl,
~ Human Kv1.5 channels were expressed in xenopus oocytes. For this purpose, firstly
oocytes were isolated from Xenopus laevis and were defolliculated. Kv1 .5-encoding
RNA which had been synthesized in vitro was then injected into these oocytes. After
1-7 days of Kv1.5 protein expression, the Kv1.5 currents were measured on the
10 oocytes by the two-microelectrode voltage clamp technique. The Kv1.5 channels were
for this purpose usually activated with voltage jumps lasting 500 ms to 0 mV and
40 mV. A solution of the following composition flowed through the bath: NaCi 96 mM,
KCI2 mM, CaClp 1.8 mM, MgClo 1 mM, HEPES 5 mM (titrated to pH 7.4 with NaOH).

- These experiments were carried out at room temperature. The following were

15 employed for data acquisition and analysis: geneclamp amplifier {Axon instruments,
Foster City, USA) and Mactab D/A converter and software (ADInstruments, Castie
Hill, Australia). The substances of the invention were tested by adding them in various
concentrations to the bath solution. The effects of the substances were calculated as
percentage inhibition of the Kv1.5 controf current which was obtained when no

20 substance was added to the solufion. The data were then extrapolated using the Hilf
equation in order to determine the inhibitory concentrations ICgq for the respective

‘substances.

The following IC5q values were determined in this way for the compounds listed below:

25

Exampie No. IC50 [uM]

9.5 -
8.2
2.8
4.1
4.5
8.2

ol o &l ol T =




met hyl sul fonyl and net hyl sul fonyl am no; 10 R(11) is cycloal kyl having 3, 4,
5 or 6 carbon atons, phenyl, naphthyl, thienyl, furyl, pyf} azi nyl ,
pyri dazi nyl or pyrimdyl, where phenyl, naphthyl, thienyl?gkﬁgb?fﬂ%§ridyl
pyrazinyl, pyridazinyl and pyrimdyl are unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting of F, Cl, 15 Br,
|, CF3, OCF3, NO2, CN, COwe, NH2, OH, aggyl having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sul fonyl and nethyl sul fonyl am no; R(12) is alkyl having 1, 2, 3 or 4
.20 carbon atons, aryl or

car bon qyons, cychggt Kyt tavimg]} 3, 4, 5 or 6
heteroarlyl , where jaryl and hetefoaryl are unsubstituted or substituted by
1, 2 or {8 substityems selected{fromthe group consisting of F, O, Br, I
CF3, 2—NR2—CN-—COOMe—CONHR, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
car bon gtons, aIch@ having 25 {1, 2, 3 or 4 carbon atons, dinethylanm no,
sul f amoyhg 30 nEt hylssul fonyl angd nmet hyl sul fonyl ami no;  R(13) is
CoHp-R(14); p is]O, 1, 2 -3,40f5, R(14) is cycloalkyl having 3, 4, 5 or 6
carbon didns tetrqSﬂwd rofu ranjyl, tetrahydropyranyl, aryl or heteroaryl,
25 Cct ober—2665 '

T2 5.4

13 10.0

14 8.5

15 7.8

16 6.4

17 7.5

18 6.7

19 4.2

120 77

21 5.2

22 4.8

23 5.0

24 3.0

25 3.4

26 0.6

27 5.6

28 . 3.2

29 5.1

30 0.7

31 2.6

32 8.5

33 7 6.5

34 3.1

35 2.0

36 2.0

37 . 1.9




93 where aryl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, 3,

OCF3, NO02, CN, COOwve, CONH2, COVe, NH2, OH, al kyl having 55&3%@0@5
carbon atoms, al koxy having 5 1, 2, 3 or 4 carbon atons, dinethylam no,

sul fanmoyl, nethyl sul fonyl and net hyl sul f onyl am no; R(15) i s cycl oal kyl
having 3, 4, 5 6, 7 or 8 carbon atons;g7R(2) is hydrogen or al kyl having
1, 2, 3 or 4 carbon atonms; R(3) is alkyl having 3, 4, 5, 6 or 7 carbon
atons, cycl oal kyl having 3, 4, 5or 6 10 carbon atons, phenyl or naphthyl,

where ph —or—m [f[g.llyl are substituted of substituted by 1, 2 or 3
substituents selegted fromthe group consisting of F, d, Br, I, CF3,
OCF3, NO@g CN, COgMep CONH2, COWMe, NH2, OH, alkyl having 1, 2, 3 or 4
~carbon af-grealkadxy-having-1—P, 3 or 4 carbon atons, 15 dinethyl am no,
sulfannyﬁp nethylsgﬁ¥onyl and net hyl sul fonylam no; R(4), R(5), R(6) and
R(7) arejpqindepengggty of —Tone pnot her, hydrogen, F, d, Br, 1, CF3, OCF3,
OCHF2, 2, CN, (¢ . CONH2, COVB, NH2, OH, al kyl having 1, 2, 3 or4
carbon {dRons, al KXy having 1,[2, 3 or4 carbon atons, dinethylam no,
sul f anoyj——26-wethylsul-fonA ﬂqj met hyl sul fonyl am no; and the
pharnaceﬁplcally |§éeptable salfs thereof. 2. A conpound of the formula
as claingd in claijgigl, in whictht 25

45 2.5

48 1.2

47 4.7

48 > 10

49 6.3

50 0.7

51 3.6

52 3.0

53 2.5

54 4.0

55 4.6

156 _ 10.0

{57 5.0

58 110

59 1.7

60 . 0.7

61 5.6

62 3.5

63 1.7

64 0.6

65 4.8

66 4.0.

67 5.8

68 29




R(1) is RO RRO R8\NXA, O-ER11 RE RO NAis -CnH2n-; nis 0, 1, 2, 3, 4 or 5;
is oxygen; R12 A DER 1RI3\ R'" or N RI0 .A ~D- , B 2B Fdgaber
2005 94 E R(8) 5 10 R(9) R(10) 15 20 R(11) 25

88
69 1.3
70 3.8
71 6.9
72 5.0
73 3.1
74 17
75 2.9
76 4.7
77 2.6
78 57
79 0.7
80 1.0
81 0.4
82 3.2
83 1.9
84 1.0
85 5.2
86 18
87 6.0
88 3.9
89 3.2
90 0.5
91 0.8
92 0.9
|93 1.4
94 1.0
95 0.7
96 1.0
97 0.9
98 2.0
log 09




R(12) 30 is a bond or oxygen; is -CH2m; mis 0, 1, 2, 3, 4 or 5; is
hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or Ckang%ﬁﬂimrzﬁxiso
1,2,3,40r5; R(14) is cycIoaIkyI having 3, 4, 5 or 6 carbon atons, aryl or
heteroaryl where aryl and heteroaryl are unsubstituted or substltuted by
-1, 2 or 3 substituents selected fromthe group consisting of F, d, Br, I,
CF3, OCF3, N2, CN, COOwve, CONH2, COvegg NH2, COH, al kyl having 1, 2, 3 or4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethyl- an no,
sul f anoyl , nethylsulfonyl and met hyl sul f onyl am no; is hydrogen or al kyl

havi ng 1 N 4, or—6—carbop atons; is hydrogen, alkyl having 1, 2, 3
or 4 carfbon atons, @?cloalkyl having 3, 4, 5 or 6 carbon atons, aryl or
het er oarjyp1 where i@yl and hetefoaryl are unsubstituted or substituted by
1, 2 or |3.substityents selected] fromthe group consisting of F, d, Br, I,
CF3, OCH302NC2, @Q-Ycoove, CONFHR, COVe, NH2, OH, alkyl having 1, 2. 3 or 4
‘car bon 'H@Ib dFK(f havimg— 1,12, 3 or 4 carbon at ons, dlnethylanlno
sul fanmoyl;~ net hyl[sul f onyl and nethylsulfonylanlno i s cycloal kyl having 3,
4, 5 or |604arbon at.oms, phenyl por pyridyl,

105 26

106 3.8

107 0.9

108 1.2

109 1.1

(110 1.0

111 1.7

112 0.5

113 26

1114 1.4

115 24

116 1.1

117 2.4

118 2.2

119 2.7

120 1.4

121 0.6

122 1.2

123 29

124 1.0

125 1.8

126 0.6

127 3.3

128 22

129 1.3

130 0.7




where phenyl and pyridyl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, O, ,
OCF3, NO2, CN, COVe, NH2, OH, alkyl having 1, 2, 3 or 4 %%E%gﬁég%%ﬁg,

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

met hyl sul fonyl and nethyl sul fonylam no; is alkyl having 1, 2, 3 or 4
carbon atons, cycloal kyl having 3, 4, S®r 6 carbon atons, aryl or

het eroaryl, 25 QOctober 2005 95 5 where aryl and heteroaryl are _
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe

group ¢ @§?S[ing (A S Br-11, CF3, OCF3, NO2, CN, COOwve, CONH2, COWE,
NH2, OH,| alkyl haying 1, 2, 3 or 4 carbon atoms, al koxy having 1, 2, 3 or
4 carborj1d ons, diit@et hyl am no, psul fanoyl, nethyl sul fonyl and
nethylsL+i99y#aniﬁg+—5443;—Ls_€pH2p-R(14); pis 0, 1, 2, 3,40r5; R(14) is
cycloalk}$3having B4 4 5 or 6 [carbon atoms, 10 t et rahydr of ur anyl ,
t etrahydygpyranyljpgryl or nmetgroaryl, where aryl and heteroaryl are
unsubstijtuted or substituted byl 1, 2 or 3 substituents selected fromthe
group cehdsting of.2F, C, Br,| 1, CF3, OCF3, N2, CN, COOwve, CONH2, COMwe,
136 0.9
137 2.4
138 . 1.8
139 1.0
140 1.4
141 1A
|142 0.7
143 3.6
144 2.8
145 2.6
1146 25
147 3.8
148 2.1
149 2.2
- [150 0.3
151 1.5
152 2.6




NH2, COH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 15 1, 2, 3
or4 carbon atons, dinethylamno, sulfanoyl, nethylsulfon a

met hyl sul fonyl am no; R(2) is hydrogen or al kyl having 1, éé %?Ogﬁr%f’%r bon
-atons; R(3) is alkyl having 3, 4 or 5 carbon atons, phenyl, where phenyl
is unsubstituted or substituted by 1, 2 or 3 substituents 20 selected from
the group consisting of F, d, Br, I, Bt3, OcF3, N2, CN, COOMe, CONH2,

- COMe, NH2, OH, alkyl having 1, 2, 3 or4 carbon atons, al koxy having 1, 2,
3 or 4 carbon atons, dinethylam no, sulfanoyl, nmethylsulfonyl and

met hyl sBeteniglaimisno; R(4), R(5), R(6) and R(7) 25 are, independently of one
anot her, hydrogen, F, d, Br, |, CF3, OCF3, OCHF2, NO2, CN, COOVe, CONHZ,
COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2,
3 or 4 ¢ankempyuedtof tié FRiiya am no, sul famoyl, nethyl sul fonyl and

met hyl sul fonyl'am no; and the pharnmaceutically acceptable salts thereof. 25
Cct ober 2005 96 3. A conmpound of the formula | as clained in claim1 or 2,
in which: =~ R(1) is RO\ /R10 RO RS0 Q1 P x \ N

R5 5
~R2 !
R6 N
R7 S,
; o"ll"R3
in which:
R(1)is RS?SXTO RB\F:;XTZ R13::) F:O R8, _A
(1 P J o “N7TR15
i i 3
R11 R11 R11
10 A is -CnHop-:
n is0,1,2,3,40rb5;
O i$ oxygen;
D is a bond or oxygen;
E i ~-CmHome:
15 m is0,1,2,3,40r5;
R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CpHo2p-R(14);
p is0,1,2,3,4or5:
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, aryl or
| heteroaryl, where aryl and heteroaryl are unsubstituted or
20 _ substituted by 1, 2 or 3 substituents selected from the group

consisting of F, Cl, Br, I, CF3, OCF3, NO5, CN, COOMe,
CONHo2, COMe, NH9, OH, alkyl having 1, 2, 3 or 4 carbon

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

amino, sulfamoyl, methylsulfonyl and methylsulfonylamino;




A- 1- El~ N 5A 0 10D E R(8) R(9) R(10) 15R(11) 20 R12 R9, .R10 or N A D,
ER11 is -CnH2n-; nis O, 1, 2 or 3; 1is oxygen; is a bond 0 1S
-CM2m; mis 0, 1, 2 or 3; is hydrogen or al kyl having lggé?méggﬁﬂﬁ_carbon
-atoms; is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms; is
hydr ogen, al kyl having 1, 2, 3 or 4 caégon atons or cycl oal kyl having

R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having
3, 4, 5 or 6 carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
5 . 1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO9, CN, COOMe, CONH»2, 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;
10 ' R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl, naphthyl,
thienyl, furyl, pyridyl, pyrazinyl, pyridazinyl or pyrimidyl,
where phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyl,
pyridazinyt and pyrimidyf are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
15 - Br, |, CF3, OCF3, NO9, CN, COMe, NHx, OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylisulfonyl and
methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
20 _ carbon atoms, aryl or heteroaryl,
| where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONH2, COMe,
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

25 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(13) is CpHop-R(14);
p is0,1,2,3,40rb5;
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms
30 tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl,




.3, 4 or 5 carbon atons, is cycloal kyl having 3, 4, 5bor 6 carbon atons,
henyl or ridyl, where phenyl and pyridyl are unsu stitg$ r .
gubs%/i t ut egyby >1/ 2 or 3 substituents selected fromthe @ﬁi?g'é'b?%q%tl ng
-of F, d, Br, CF3, OCF3, N2, CN, COWe, OH alkyl having 1, 2, 3 or 4
car bon atoms al koxy having 1, 2, 3 or_4 carbon atons, dinet hyI amno,
sul fanoyl, nethyl sul fonyl and rret hyl s%:ﬁfonyl am no; R( 12) is al kyl having
1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4 or 5 carbon atons, aryl
or het eroaryl, where aryl and heteroaryl are unsubstituted or substituted
by 25 1, 2 or 3 substitusere @yl aut ketefozoph areeirgpuosiitutarher substituted by, d

Br, CF3, OCF3, NO2, CN, havi n or 4

c;r bon at ons, ﬁl lkox|y]c hav: %fsc%\%;%n Sfe@?%ﬁog‘ct@égrgmﬁﬁ ﬁ?é‘%ﬂ‘@hg? c 10
| f I t on ap f]\@z

SRl(JIS?WF)s/ Cpggp )Ig( i{) pylcsI 0, Ilcg? GF? @m??)ol s cyclo % ?m%avi ng 3,

4, 5 or 6 carbon atons, Nregrcahlydn@fhla\angh 2t3bfamaﬂbmﬁf@ﬁy|alk@(Ma\%g
het e5r oaryl,

1, 2, 3 or 4 carbon atoms, dimethyfamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(15) Is cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms;
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms:;
R(3) s alkyl having 3, 4, 5, 6 or 7 carbon atoms, cycloalkyl having 3, 4, 5 or 6
10 carbon atoms, phenyl or naphthyl,

where phenyl or naphthyl are unsubstituted of substituted by 1,2 or 3
substituents selected from the group consisting of F, Cl, Br, I, CF3,

OCF3, NO3, CN, COOMe, CONFHzg, COMe, NH2, OH, alkyl having 1,

2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
15 dimethylamino, sulfamoyi, methylsulfonyl and methylsulfonylamino;
- R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Ci, Br, I, CF3, OCF3, OCHF>,
NO2, CN, COOMe, CONH2, COMe, NHp, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
20 methylsulfonyl and methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.

2. A compound of the formula | as claimed in ¢laim 1, in which:

R(1)is

R8 R9_ R10
>< O\ e-R11 R8 >< D\ =R R13\N><A/D\E/RH

- 25 . or

A is -CphHop-
n is0,1,2,3,40r5;
O is oxygen;




Wwhere aryl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, = C 35 Btiob&F36050CF3,
NC2, CN, COOve, CONH2, COwe, OH, alkyl having 1, 2, 3 or 4 carbon atons,
-al koxy having 1, 2, 3 or 4 carbon atons, dinethylamno, sulfanoyl, _

met hyl sul fonyl and net hyl sul fonyl am nﬁ' R(2) is hydrogen or alkyl having 1
or 2 carbon atons; R(3) is alkyl havi 6 3, 4 or 5 carbon atons, phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents

sel ected fromthe group consisting of F, C, Br, CF3, OCF3, N2, 15 COOW,
CONH2, COMe, PH, aligyd bord/Dhgxygen2, 3 or 4 carbon atons, al koxy having 1,
2, 3 or 4 car?on at-gqﬁb_ﬁii nmet hyl am no, sul fanoyl, nethyl sul fonyl and

met hyl sul f onyl"am no', 2,m'R( 5), R(6) and R(7) are, independently of one

anot her, hydrogen, & O ;. Br , 3, OCHF2, 20 NO2, CN, COOwve, CONH2,

COve, OH, )altl ky? havljiﬁng l,IS ,’%%t%’rbon ~atons, al koxy having 1, 2, 3 or

4 carbon at onB(8)di netiyydlagennalkyshdfiagdy P, 3 omgtdarbem bicmsy br %d-lgp-R(M);

~ methyl sul fonyl am no; and the pharnmaceutically acceptable sal'ts thereof. 25
4. A@ycorrpound of the fornelall2ad €vudined in clains 1-3, in which: \/ R10

R8 RN'A. " CBE SR ng(ﬁﬂ i§ c%li)glkirlcﬁ]awnng 3, 4, 5 or 6 carbon atbms, aryl or
heteroaryl, where aryl and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NO2, CN, COOMe,

10 _ CONHg, COMe, NHo, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having
15 3, 4, 5 or 6 carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONHs, COMe,

NHg2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

20 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamovl,
methylsulfonyl and methylsulfonylamino;
R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl or pyridyl,
" where phenyl and pyridyl are unsubstituted or substituted by 1,
_ 2 or 3 substituents selected from the group consisting of F, Cl,
- 25 Br, I, CF3, OCF3, NO2, CN, COMe, NH», OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
30 carbon atoms, aryl or heteroaryl,




.25 October 2005 98 10 nis O, 1 or 2; O is oxygen; Eis -C2m; misOorl;

R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon ato
hydrogen or al kyl having 1, 2, 3 or 4 carbon atons; R( 1g?5p§§ﬁ9d?d9§en or

-al kyl having 1 or 2 carbon atons R(11) is phenyl, where phenyl is
unsubstituted or substituted by 1, 2 Oé substituents selected fromthe
group consisting of F, O, CF3, %N COve, OH, alkyl having 1, 2, 3
or 4 carbon atons, al koxy havi ng 1 2 3 or 4 carbon atons, dinethylam no,
sul fanmoyl , net hyl sul fonyl and net hyl sul fonylam no; R(2) is hydr ogen; 15
R(3) is alkyl having 3, aheremrgansbhetereary! arphmwbstlwmier@rtmwltedby

unsubstituted or substit tu sel ecte the
group consisting of F, u]t %(Cj?—'gé/ @?@”%&%@E&"%ﬁfﬂm@ CERKP Copps g\ng(?f)phaw ng
1, 2, 3 or 4 carbon atomzCI BFHOGF 3, DDANNG,, CN, BOUME, cCONID. QOME

di net hyl am no, sul fanoyl, 20 ‘met hyI sul fonyl “and’ net hyl sul f on§l am no R(4),
R(5), R(6) and R(7) NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having

5 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyi,
methylsulfonyl and methylsulfonylamino;
R(13) is CpHap-R(14);
p is0,1,2,3,40r5;
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms,
10 tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl,

where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONHp, COMe,
NH2, OH, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having

15 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms:
R(3) s alkyl having 3, 4 or 5 carbon atoms, phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
20 : selected from the group consisting of F, Ci, Br, |, CF3, OCF3, NO»,
CN, COOMe, CONH», COMe, NH», OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(4), R(5), R(6) and R(7)
25 are, independently of one another, hydrogen, F, Cl, Br, |, CF3, OCF3, OCHF»,
NOg, CN, COOMe, CONHy, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoylt,
methylsulfonyl and methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.




.are, independently of one another, hydrogen, F, C, CF3, OCF3, CN, COOwW,
CON H2, COwe, OH, al kyl having 1, 2, 3 or 4 carbon atons, _alkoxy having 1,
2, 3 or 4 carbon atons, dinethylanino, sul fanoyl, nethyl s&? PsiPer 209 25
-met hyl sul fonyl ami no; and the pharnaceutically acceptable salts thereof. 5.
A compound of the forrmula | as clai rredg'én claims 1-3, in which: 30 R(1)is
R9. R12 R8\NX ~D, E, R11 25 Cctober 200599 5 10 Ais -CnH2n-; nis 0, 1 or
2; Dis a bond or oxygen; Eis -CH2m; misOorl; R(8) is hydrogen or
al kyl having 1, 2, 3 or 4 carbon atons;, R(9) is hydrogen or alkyl having
1, 2, 33of compausgrpfibefrrmul®| as claimegdtie sidimok opdrinavhichmher e phenyl and
pyridyl are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, O,

R(1)is

R9_ R10 RO, R12
- . Ri1 RS RO R10
\NXA/ <R \NXA/D\E,R‘H R13\N><A/D\E,R11
or
5 A iS"CnHzn";

n is0,1,20r3;

0O is oxygen;

D is a bond or oxygen;
E is -CmH2m',
10 m is0,1,2o0r3;

R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;

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

R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or cycloalkyl having

3, 4 or 5 carbon atoms,
15 R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl or pyridyl,

where phenyl and pyridyl are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
Br, CF3, OCF3, NOg, CN, COMe, OH, alkyl having 1, 2, 3 or 4

carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
20 . dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4 or 5
carbon atoms, aryl or heteroaryl,
_  where aryl and heteroaryl are unsubstituted or substituted by
25 1, 2 or 3 substituents selected from the group consisting of F,
| Cl, Br, CF3, OCF3, NO2, CN, COOMe, CONHg, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and

methylsulfonylamino;




.CF3, OCF3, CN, COwe, OH, alkyl having 1, 2, 3 or 4 carbon atons, alkoxy
having 1, 2, 3 or 4 carbon atons, dinethyl- am no, sulfanp

net hyl sul fonyl and met hyl sul fonyl ami no; R(12) is al kyl ha%gﬁ)@toi?er%oo% or 4
-carbon atoms orcycl opropyl; 15 R(2) is hydrogen; R(3) is alkyl having 3, 4
or 5 carbon atons, phenyl, where phenyb I's unsubstituted or substituted by
1, 2 or 3 substituents selected from he group consisting of F, A, CF3,
OCF3, COOwve, CONH2, COwve, OH, al kyl having 1, 2, 3 or 4 carbon atons,

al koxy 20 having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sulfonyR(‘B?gd lﬁét?[j’rjrzp&ﬁ(ﬂéhyl amino; R(4), R(5), R(6) and R(7) are,

I ndependently of one anot her, hydrogen F, d, CF3, OCF3, CN, COOwe,

CONH2, COMe, OH, allRyl ha§iOnd. 2; 3.4 0850r 4 carbon atoms, al koxy having 1,

25 2, 3 or 4 carbo t | sul fonyl and
met hyI sul fonyl am ngRﬁﬁngs Cﬂbl%%gwﬁ%{:ﬂe@?i %’a#jp a@&%‘? gﬁntéy’sal ts thereof. 6.
A conpound of the fornul aetrahﬁdrofmanﬁﬂtetnahyﬂmp?ﬁan% ?aryldil‘WétemryBO 25
Octqgaer 2005 100 R9 R10 R(lg Is RIB\NXA~D, ,R11 A s _-CnH2n
re aryl and heteroaryl are unsubstltuted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,

Cl, Br, CF3, OCF3, NOg, CN, COOMe, CONH2, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
10 methylsulfonylamino;
R(2) is hydrogen or alkyl having 1 or 2 carbon atoms;
R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,
 where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, CF3, OCF3, NO»,

15 COOMe, CONHo, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsuifonyl and methylsulfonylamino;

R{4), R(5), R(6) and R(7)
are, independently of one ancther, hydrogen, F, Cl, Br, CF3, OCF3, OCHF2,

20 NO2, CN, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3 or 4 carbon

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

methylsulfonyl and methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.

25 4. A compound of the formula | as claimed in claims 1-3, in which:

Rg. R10
R PO RI1
R(f)is H

A is -CnHon~




Nnis 0, 1 or 2, Dis a bond or oxygen; Eis -Cr2m; misOorl; R(9) is
hydr ogen or al kyl having 1 or 2 carbon atons; R(10) is h drot%en or al kyl
having | or 2 carbon atons; 10 R(11) is cycl oal kyl havi ngél bes2Q35 6
-carbon at ons, phenyl, where phenyl is unsubstituted or substituted by 1, 2
or 3 substituents selected fromthe gggup consisting of F, d, CF3, OCF3,
ON, COve, OH, alkyl having 1, 2, 3 or carbon atons, al koxy having 1, 2,
3 or 4 carbon atons, dinethylam no, 15 sul fanmoyl, nethylsulfonyl and

met hyl sul fonyl am no; 20 R(13) is CpH2p-R(14); p is 0, 1,2,30r4; R(14) is
aryl or heterBaryl, lS\ﬁhérQ!'%ryl and heteroaryl are unsubstituted or

substi tut ed b Substituents selected fromthe group consisting
of F, @ ocﬁg"?‘&ﬁfg 'COOME, CONH2, COMe, OH, alkyl having 1, 2, 3 or
4 car bon atonE al kiexgtHwing 1, 2, 3 or 4 carbon atons, dinethylam no,
sul fanmoyl , nethyl sul fonyl and nethyl sul fonyl am no; 25 R(2) is hydrogen;
R(3) is alkyl havimg 3, 4s@ror5l;carbon atons, phenyl,

5 R(8) is hydrogen or alky! having 1, 2, 3 or 4 carbon atoms;
R(9) s hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(10) is hydrogen or alkyl having 1 or 2 carbon atoms
R(11) is phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3
10 substituents selected from the group consisting of F, Cl, CF3,

OCFg3, CN, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methyisulfonylamino;
R(2) is hydrogen;
15 R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,
‘ where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, CF3, OCF3, COOMe,

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

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
- 20 ' methylsulfonyl and methylsulfonylamino;
R(4), R(b), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
CONHg, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,

2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
25 methylsulfonylamino;
and the pharmaceutically acceptable saits thereof.

5. A compound of the formula | as claimed in claims 1-3, in which:

R12
R(1)is >/\ ~D< /
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where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
sel ected fromthe group consisting of F, O, CF3, OCF3, qgggb H2,
COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, al koxy elobeheHU52005
-101 having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sul fonyl and net hyl sul f onyl am noggR(4), R(5), R(6) and R(7) are,
I ndependently of one another, hydrogeny”F, d, CF3, OCF3, CN, COOMe, 5

CONH2, COwWe, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1,
2, 3 or 4 carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl and

- et hyl sul fony‘f\am' nd§ -&nbl2nhe pharmaceutically acceptable salts thereof. 10
7. A conpound of formula. .as clainmed in clains 1 - 3, which is and the
‘phar maceutical |y actept aH?Q’izﬂrt% thereof. 8. A conmpound of formula | as

claimed in clpi ms Lgyg gand\b ek 0 1 0, 15 and the pharnaceutically
acceptabl e salts thereof. 25 October 2005 10l1a 9. A conpound of the fornula
| as claimed En ondseCnjhipm-;of claims 1 to 8 and the physiologically
tolerated salts thereof for use as pharnmaceuticals. 10. A pharnmaceuti cal
preparation conpri dMng ans 8fdrelét i ve anount of at |east one

R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(9) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(11) is phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1,
10 2 or 3 substituents selected from the group consisting of F, Cl,
CF3, OCF3, CN, COMe, OH, alkyl having 1, 2, 3 or 4 carbon

atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms or cyclopropyl;
15 R(2) is hydrogen;
R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyl,

where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents

selected from the group consisting of F, Cl, CF3, OCF3, COOMe,

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

20 having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R{4), R(5), R(6) and R(7)
are, independently of one anocther, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
CONH2, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
25 : 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;

and the pharmaceutically acceptable salts thereof.

6. A compound of the formula | as claimed in claims 1-3, in which:
30




5 conmpound of the fornula | as clainmed in one or nore of clains 1 to 8
and/or of a physiologically tolerated salt thereof as active ingredient
toget her with pharmaceutically acceptable carriers and adé? Oepls 4. where
-appropriate, also one or nore other pharmacol ogi cal active ingredients. 10
11. The use of a compound of the forrnqqh | as clainmed in one or nore of
claims 1 to 8 and/or of a physiologically tolerated salt thereof for
produci ng a nedi canent with K+ channel - bl ocking effect for the therapy and
prophyl axi s of K+ channel -nmedi ated diseases. 15 12. The use of a conpound
of the fornula | as claimed in on Rgﬁgggjgf clainms 1 to 8 and/or of a
physi ol ogi'cal | y tol erated gﬁnﬂsthgﬂgsf pPadudrty a medi cament for the

t herapy or prophyl axis of cardiac arrNythﬁ%as i ch can be abolished by
prol onging -the action potential. 20 13. The use of a conpound of the
formula | as clained in one or nore of clains | to 8 and/or of a
physi ol ogi cal Ay tolisr@hEgnsalt thereof for producing a nmedicament for the

t herapy or prophylaxis of reentry arrhythm as. 25 Cctober 2005 102 14. The
use of a conpound df the i$8 har@;1 as clainmed in one or nore of clains 1 to

8 and/or of physiologically tolerated salt thereof for producing a
_medi%gament foﬁ t he 's@iﬁ%?f%’?ygﬁpophyl axi s of supraventricular arrhythm as.

15. The use of a cggpg f. the formula | as claimed in one or nore of
claims 1 to 8 and/or of a physiologically tolerated salt thereof for
produci ng a nedi camant f dg Otgrel; t herapy or prophylaxis of atri al
fibrillation atrial flutter. 16. A pharnaceutical conposition conprising
an effective untis ydmgenoralky having 1 or 2 carbon atoms;

R(10) is hydrogen or alkyl having 1 or 2 carbon atoms;
10 | R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl,
where phenyl is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, CFg,

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

alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
15 . ' sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(13) is CpHop-R(14);
p is0,1,2,30r4,;
R(14) is aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
.20 1, 2 or 3 substituents selected from the group consisting of F,
Cl, CF3, OCF3, CN, COOMe, CONH9, COMe, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, suifamoyl, methylsulfonyl and
methylsulfonylamino;
25 R(2) is hydrogen;
' R(3) is alkyl having 3, 4 or 5 carbon atoms, phenyi,
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, CF3, OCF3, COOMe,

- CONHo, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy




-.conpound of the formula | as clainmed in one or nore of clainms | to 8
and/or of a physiologically tolerated salt thereof and o§5 B %pﬁ%ocker
as active ingredients together with pharmaceutically acceptable carriers
‘and additives. 17. A pharnaceutical conposition conprising an effective
anount of at |east one conpound of t 1forrru|a | as clainmed in one or nore
of clains | to 8 and/or of a physiolodically tolerated salt thereof and of
an | Ks channel bl ocker as active ingredients together with pharmaceutically

-acceptable carriers and additives.
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyi,

methylsulfonyl and methylsulfonylamino;
R{4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
5 CONHg, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,

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

and the pharmaceutically acceptable salts thereof.

10 7. A compound of formula | as claimed in claims 1 - 3, which is

0
N N
H |
o

I}IH N

oﬁ?’\
o!

and the pharmaceutically acceptable salts thereof.

8. A compound of formula | as claimed in claims 1 - 3, which is

-~

)
N~ ™=
! Z

15
and the pharmaceutically acceptable salts thereof.
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9. A compound of the formula | as claimed in one or more of claims 1 to 8 and the

-physiologically tolerated saits thereof for use as pharmaceuticals.

10. A pharmaceutical preparation comprising an effective amount of at least one
compound of the formula | as claimed in ane or more of claims 1 to 8 and/or of a

physiologically tolerated salt thereof as active ingredient together with

pharmaceutically acceptable carriers and additives and, where appropriate, also one or

more other pharmacological active ingredients.

11. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a physiologically tolerated salt thereof for producing a medicament with K*
channel-blocking effect for the therapy and prophylaxis of K* channel-mediated

diseases.

12. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a physiologically tolerated salt thereof for producing a medicament for the
therapy or prophylaxis of cardiac arrhythmias which can be abolished by prolonging

the action potential.

13. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a physiologically tolerated salt thereof for producing a medicament for the

therapy or prophylaxis of reentry arrhythmias.
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14. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a physiologically tolerated salt thereof for producing a medicament for the

therapy or prophylaxis of supraventricular arrhythmias.

15. The use of a compound of the formula | as claimed in one or more of claims 1 to 8
and/or of a physiologically tolerated salt thereof for producing a medicament for the

therapy or prophylaxis of atrial fibrillation or atrial flutter.

16. A pharmaceutical composition comprising an effective amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
physiologically tolerated salt thereof and of a beta-blocker as active ingredients

together with pharmaceutically acceptable carriers and additives.

17. A pharmaceutical composition comprising an effective amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 8 and/or of a
physiologically tolerated salt thereof and of an IKs channel blocker as active

ingredients together with pharmaceutically acceptable carriers and additives.




