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PROCESS FOR THEI R PREPARATI ON, THEI R USE AS ANTI ARRHYTHMESctodBEP005

PHARMACEUTI CAL PREPARATI ONS THEREOF 5 The invention relates to conpounds
of the formula 1, RA RLRS R _ N | R7T OQO-R3 10 in which R(1), R(2),

3), R(4 R(Sé 6Ré6) and R(7) have the meanings indicated hereinafter,
tb thei rWPAZO8B0EA and to their use, in particular in pRGTHERAZ04H3S.

The conpounds of the invention of the fornula | have not previously been

di scl osed. They act on the so-called Kvl.5 potassiumchannel and inhibit a
pot assi-ulestriptiont, 15 which is referred to as ultra-rapidly activating

del ayed rectifier in the atriumof the human heart. The conpounds are
therefore very particularly suitable as novel antiarrhythm c active

i ngr-edi eANFHRANIRAMIDES, #RAOCESSEOR BEEIE PREFPIRRTRIYY RIS USE A8t T al
arrhyt hm as trial fibrillation (AF) or atrial flutter. 20 Atri al

e.g. a
Fibri| | ANSHRREY TGS, AND RHARMACEW EIGAePRERARAEIONS THERERE car di ac
arrhyt hm as. The occurrence increases with increasing age and frequently
I'eads to
~ The invention relates to compounds of the formuia |,

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*).
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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. Roden, Am. J. 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®).

i

Whereas some of the disadvantages can possibly be overcome by blockers of the
slowly activating component (IKg), their efficacy has 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
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does not in the ventricle. For this reason, when 10 the I Kur current is
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94 Human Atnal 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 antiarrhythmics 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
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appl i catihgFis sjihagzeemsiof promigingeyizdances476. However, the sane conpounds
were originally 25 October 2005 4 al so described as i mmunosuppressants (WO
96 25 936). Al the conpounds described in the abovenentioned applications
have st rlubasinew hweindfound eswpripihglyethat thid fetheatitanfidesnof the ineamtiounsithef t he
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- as novel antiarrhythmics with a particularly advantageous safety profile. The
compounds are particularly suitable for treating supraventricular arrhythmias, e.g. atrial
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. '
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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.
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t he 144 conpounds described by way of exanple therein differ fromthe
conmpounds of the fornula | inter alia through replacenent of the sulfonyl
group by a carbonyl group. Only 3 of the exanples |likew se contain a

sul fonyl am no substitution, of which Conpound E (exanple 135 in EP-A O 686
625) cones closest in structure to the conpounds in this application.
-Possi bl e indications nmentioned for the clainmed conpounds are ischemc 10
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conpounds can_ be used as ant 'iB Oct ober 2005 6 E Eur opean

- patent application EP-A 0 947 500! ai n5" a ?arge, sonmewhat het erogeneous,
quantity of conpounds which are©®saird to act as peostaglandin E2 5

ant agoni sts or agoni sts. Most of e anthranilic acid derivatives present
therein differ fromthe conmpouy of this application inter alia through

t he presence of a free carboxyl nction. 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 usurbpesephtdhoapplicabn PN algaresdliatmPatiags somemanel - bl ocki ng
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ok haye fi5fills F BGBhRE. 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.
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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 |,




A first aspect provides conpounds of the formula I, 25 Gctober 2005 7 R5 R6
in which:R8 RO_ R(1) isN' A0 10D E R(8) 15 20 _R10 - A Al %5 &clioberfgnE2n-; n
is 0, 1, 2, 3,4 or 5; is oxygen; | RO~R10 R13\ R8\

! 7
R4 A1
5 ,
i Q
_R2 !
A6 l}f
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00
in which:
R9_ R10 R9_ R12 R9_ R10
R8, (. R8, > R13_ -
R(1)is N A A _A
(1 N /!\ ’ [!) , N [ or N7 R1s
E,O [I_:/ II_:,D
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(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or Cpng-F{(ﬂ);
o p is0,1,2,3,40r5: | |
| 15 R(i4) 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, |




NA-1A or NRI5 E ,Di Al is a bond or oxygen; is -C2m; mi sO,
1,2,3,4o0r5; is hydrogen, alkyl having 1, 2, 3 or 4 carbon2abeiber005
CpH2p-R(14); p R(14) isO, 1, 2, 3,40r5; is cycloalkyl having 3, 4, 5 or 6
carbon 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, I, CF3, 80CF3, N2, CN, COOMe, CONHZ, COMW,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or
4 carbon atoms, dinethyl am no, sulfanoyl, nethylsulfonyl and

net hyl sul fonyl am no; R(9) H?erQwl%ﬁ%&érﬂrﬁyére%‘éhﬂgmﬁtedzor sfitute 8%6
carbon atons; R(10) is hydrogen,” al kyl havi car on a
.cycl oal kyl having 3, 4, 9,&rora sehdbitrerds 6&&901611 from tbe dnete consigting 86F,

Gct ober 2005 8 Cl, Br, I, CF3, OCFg, NOg, CN, COOMe, CONHo, 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




5 R(11) 10, 15 R(12) 20 R(13) 25 30 where aryl and heteroaryl are
unsubstituted or substituted by 1, 2 or 3 substituents sgheetobdr foomm t he
group consisting of F, d, Br, I, CF3, OCF3, NO2, CN, COOwWe, CONH2, COwW,
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4 carbon atons, dinethylam no, sul farmyé, met hyl sul f onyl and
met hyl sul fonyl am no; is cycloal kyl having 3, 4, 5 or 6 carbon atons,
phenyl, naphthyl, thienyl, furyl, pyridy}, Pyrafinyl,_gy{idaziny! 0{
rimdyl, where phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyl,
Bzri daz?/nyl and pyrim dylt & & QiifsaBdan afoees, shmetiylarming: sdlfaipoyl, 2 or 3

Fs, N2 o cave, N ey R AR B Rahindm o o

"al koxy havi ndR(19) 2 s Sydoaltyiclzadon 3ad0 656, diorst dyrbamiatemssul f anoyl

- methyl Sﬁj(lzs On¥s| h?c?r%genneotr%éﬁ lllllafvf)nn I1,a2n’1' IQ g;r 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
R9 R10 R9 R12
R8 ‘ , AR R9_ R10 .
\NXA/O\E/R11 ,RB\NXA/D\E/R11 R13\ >< /D\ /R11
or N A E
A is ‘-CnHZn“;
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 |




Is al kyl having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 4, 5 or 6
carbon atons, aryl or heteroaryl, where aryl and heteroarzgd QawBer 2005

- unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
group consisting of F,~ *d, Br, 1, CF3, OCF3, NO2, CN, COOve, CONH2, COMW,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4. carbon atoms, dinethylanino, sul famoylQ nethyl sul fonyl and .

- nethyl sul fonylam no; is CoH2p-R(14); pis 0, 1, 2, 3, 4 or 5; R(14) is
cycl oal kyl having 3, 4, 5 or 6 carbon atons tetrahydrofuranyl,

t et rahydropyranyl, eR(yu) oiis yedlealiogihidving e o6 Mérb%ﬁ‘htbm%eé@%b” are
unsubstituted or substi t%ed b 1, 2 or 3 substituents sel ected fromthe

group consisting of F, etegpgryf where anﬁ@r@ haleroaryhare coemestit@esiar, Cowve,
NH2, OH, al kyl having 1, gubgltglredqm:pr@ﬁp?ghegvm‘uemsl%%{gct&?%bﬂﬁtg%%%éober

2005 9 1, 2, 3 or 4 carbon atons am no, sul | f onyl

and met hyl sul f onyl am no; mn@;ilﬂgsobﬁpﬂ?bﬁlrldyCHsa@G@ NO4,CH, CQOMepor 8
, 3 or 4 car bon at ons;

garR? ;] ?Logf kyl Rﬁg/i In; ngbol\?@é' &JMG %da?@élnggvlimin@yc?@pm lcalzori ng 3,
4, 5 or 6_ carbon’ atons, ppeny alkoxyqnar\)nntghy . 2, 3 or 4 carbon atoms, dimethyl-
| ' amino, 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;




where phenyl or naphthyl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, O, 280ciober 2068,
OCF3, NO2, CN, COOwve, CONH2, COWVe, NH2, OH, alkyl having 1, 10 2, 3 or 4
‘carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,
sul fanoyl , met hyl sul fonyl and nethyl sul fonylam no; R(4), R(5), R(6) and
R(7) are, independently of one anot hekl, hydrogen, F, d, Br, 1, CF3, OCF3,
OCHF2, NO2, CN,- COOve, CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or 4
-carbon 15 atons, al koxy having 1, 2, 3 or 4 carbon atons, dinmethylamn no,
sul fanoyl, Ret3iyl isLﬂ:,gleQMJR(aﬂqt met hyl sul fonyl am no; and the

phar maceutical ly acceptable salts thereof. In one enbodi nent, there is
provi ded conpoundp of tisd,flo2y3l 4 dr & n which: 20 R(1) is R8 RO R10 RI1l1

,R12. " NA'QO LAIR11 R8. Al-D - '~RI1 R13\ x . ID Rll1 or NAEAIis
-CnH2n-; nis O, E@%S :g&yg!oa%yb%@glnggg%eg;or CHDOB 3oWSnd or oxygen;
: tetrahydropyranyl, tetrahydrofuranyl, aryl or heteroaryl,
5 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, 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,

16 CN, COOMe, CONHj, 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
R9. R10 RS R12
- \NXA/ T, \NXA’D\E’R“ R13\N>< A,D\E
or

_R11

A is "_CnHzn-;




is -Cm2m; mis. 0, 1, 2, 3,40r5; RO R10 R(8) is hydrogen, al kyFhaving 1,

2, 3 or 4 carbon atonms or CpH2p-R(14); p is0, 1,2, 3, 4or 525 Qbtobsitamigsr 2005
10 R(14) is cycloal kyl having 3, 4, 5 or 6 carbon atons, aryl or

het eroaryl, 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, COwd2 NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethyl- am no,

sul fanoyl , met hyl sul fonyl and net hyl sul fonyl am no; R(9) is hydrogen or
‘alkyl having 1, 2, & 4, ®B®r1,@ &ss:bon atons; R(10) is hydrogen, alkyl
having 1, 2, 3 or 4 carbon atons, cycloal kyl having 10 15 R(11) 20 R(12) 25
30 3, 4, 5 or & car BoPX¥ders, aryl or heteroaryl,

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




where aryl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, C 25Bitobkr 26053,
OCF3, N2, CN, COOve, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dimethylamn no,

sul f anoyl , nethylsulfonyl and nethyl glfonylan1no I s cycl oal kyl having 3,
4, 5 or 6 carbon atons, phenyl or pyri wher e phenyl and pyridyl are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
group consisting of F, d, Br, 1, CF3, OCF3, NO2, CN, COwe, NH2, OH, alkyl
having 1, 2, 3 or 4 caﬂhunban@mmnsammuxbwaamMnguM&n@yl&uﬂhy%uﬁanb@ndatons,
di met hyl am no, sul f anoyl sul fon and net hyl sul fonyl am no; is al kyl
having 1, 2, 3 or 4 carﬂ@ﬁﬂgﬁgﬁ% ME 4% aIkyI having 3, 4, 5 or 6 carbon

- at oms, Ryl |§lhybﬁi®FnQﬁTaﬂkyl nmﬁr@ @FY'ca@E&] BRineg;0aryl are unsubstituted
or - substltut ed bY or 3 substituents sel ected fromthe group

consi sR{3ig ds akky hazvmgé’r 4 ar 5 gEbon@tEms, pERRYICN, COOVe, CONH2, COMWE, NH2,

Chl o L 21 19 Yynce et SERPARGHBr R B, By putbndent ¢

met hyl sul f onyl ami rs;elec?téd feoroiher gralp Tohdistig 3f Fi €1, GrH2p3ROHS, NOo,
| COOMe, CONHp, 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 |

r

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,




pis 0, 1, 2, 3, 4 or 5 R(14) is cycloal kyl having 3, 4, 5 or 6 carbon
atons, tetra hyd ropyra nyl, tetrahydrofuranyl, aryl or hz3 ecwedey20055 where
aryl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, d, Br, |, CF3,

OCF3, N2, CN, COOwve, CONH2, COwWe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 & 4 carbon atoms, dinet hyl am no,

sul fanoyl, 10 net hyl sul fonyl and nmethyl sutfonylam no; R(2) is hydrogen or
al kyl having 1, 2, 3 or 4 carbon atons; R(3) is alkyl having 3, 4 or 5
carbon atons, phenyl, whnbee phemylis uasmmmhxedidrtsubdtltutedsmbﬁ?buBed by 1, 2

or 3 substituents selected.fromthe grou onsi stin , CF3,
OCF3, NC2, 15 CON, ub S df%Pl% fOHPW(PJS'ﬁ%R‘/Q Hb 1Cl ?F:B or 4

Sl famoyl - et hyl sl onglCEn N RN ol SOV ERS 72 8 %?cg?éf B g
R(7) are, independently B aolt 30 LR r.‘_-ltorﬁ ot lanJIOCF?’ OCF3,
QCHF2, 20 NO2, CN, codi’g"%%%ﬂg TN %ﬁi AMRYTHAW RG> 2, 3 or 4
cagbon atons, al koxy hauifargoyll, m2thydswiford! amihm’thﬁéalfmwylaihmt hyl am no,

sul fﬁﬁé met hyl sul fonyl and net hyl sutfonyl am no; .and the
phar bti iahydfogeRept abl e salts thereof. In another enbodi ment, there is

“provi ggd) copparpdiavig 818 of 8'dBbah htdris WHemi, 25
' 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;




R(1)

is RO RILO R8\x~O R9 R12 R9 R10 R11 P R8\NX AD, E~R11 or R13\ N x A D

E .RL1 is -CnH2n-; 25 Cctober 2005 12 0 D E 5 R(8) R(9) R{5Optob&ORE0D51) 15
R(12) 20 25R(13) 30 nis O, 1, 2 or 3; is oxygen; is a bond or oxygen;

10

15

20

25

30

15

R(9) ishydrogen or alkyl having 1, 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,
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;
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,
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

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 |

A is -CnHop-:

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

m isOor1;




Is -C2m; mis 0, 1, 2 or 3; is hydrogen or alkyl having 1, 2, 3 or 4
~carbon atons; is hydrogen or alkyl having 1, 2, 3, 4, 5 025 8cBePRID5at ONE;
i's hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or cycloal kyl having

3,7 4 or 5 carbon atoms, is cycloalkyl having 3, 4, 5 or 6 carbon atons,

- phenyl or pyridyl, where phenyl and pyridyl are unsubstituted or o
substituted by 1, 2 or 3 substituentsi8elected fromthe group consisting
of F, d, Br, CF3, OCF3, N2, CN, COwe, OH, alkyl having 1, 2, 3 or 4
~carbon atoms, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul famoyl, meR{g) suisfhydydgeanor alkpthawirgpt bepyagsarmatontss al kyl having 1, 2, 3

oo oo o SRRIY RS en SRRt b Siathert st o 2o .V't uted by
L Sy e Y B o
carbon atons, al koxy haww@er@ pl’@ﬂyBlsmnsubstdateUmT sabetitsiedibyrdt ﬁy)ki;n no, o
12 8 o5 R(LY) 15 oyel S RueNREA GRS O b yBls colieisbnG B brel OF3,

- 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 is0,1,2,30r4;
' 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, dimeathylamino, 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.




tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl, where aryl and
‘heteroaryl are unsubstituted or substituted by 1, 2 or 3z2sobsbbt2®mts
selected fromthe group consisting of F, d, Br, CF3, OCF3, N2, CN,
COOVe, CONH2, COWe, OH, al kyl having 1, 2., 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 25 Cctober 2005 13,1éhcar bon at ons, di nethyl am no,

sul fanoyl, nethylsulfonyl and neth | fonyl am no; R(2) is hydrogen or

al kyl havin or,. 5 carbon

1
oy, Biehtnd aBbegd il ‘ﬁgﬁg%hoarwﬁﬁﬁ“b%ﬂr?mr@ﬁgwomﬁq%n gHeHye1 2 or 3

subst i t seBlLiAt ofseﬂﬂéﬁt%ef(f élﬂf&i SF PERofANE | Hs' d@lr@ﬁ dboveland®r ofd3. OCF3,
NO2 COOMWE, al kyl having 1, 2, or 4 carbon atons,

al koxy waﬂlﬁgglﬁa")ﬂd@atﬂd galt thepenf as astive fmﬂ@le’f;ﬂt%ﬁthel‘ withl f anoyl ,

e PO S B ooty el Dbt D 5,

CN, COQfke ofidre otHePighariabicolabicsl abting iRgrebierts. 3 or 4 carbon atom; al koxy

having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, mnethyl sulfonyl
- and et hyl suI fonyl am no; 15 and the pharmaceutically acceptable salts

ther eof s yhify ¥Ele R0 95s BEPAGH BFS bontdBhE dr h@IHHAFFaS BBRRLTB0RS 1 N

formul a
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.




R8~N>K O111 E.R11 R(1) is H20 Ais -CnH2n-, 0 25is 0, 1 or 2; is

- oxygen; is -C2m; mis 0 or 1; R(8) is hydrogen or al ky$s babaeedbs 2, 3
or 4 carbon atonms; R(9) is hydrogen or alkyl having 1, 2, 3 or 4 carbon
atons; R(10) is hydrogen or alkyl having 1 or 2 carbon atoms R(11) is
phenyl, 25 Cctober 2005 14 5 where phgoyl is unsubstituted or substituted
by 1, 2 or 3 substituents selected fromthe group consisting of F, d,

-~ CF3

, 3...CN . OH kyl havi 1, 2,.. b t | k
ol g K tith AxnsC irovidd 2 BhiinaddiciBedypGsinich, SomB SR A PO TuB Ry | aul s onyl
and net ot Bpé‘b’lbaﬁﬂcﬁma cothpdund oPiHE BERIa IR defirfededtove diRybref 3. 4 or 5

car bon at ons, ¥
physmlogmaliy olerated salt thereof and of an IKs channel blocker as active

ingredients together with pharmaceutically acceptable carriers and additives.




lmhere phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
sel ected fromthe group consisting of F, O, CF3, OCF3, CEDdkobdR00eNH2,
COVe, OH, alkyl having 1, 2, 3 or 4 carbon atom; al koxy having 1, 2, 3 or

4 carbon atons, dinethylam no, sulfanoyl, thyI sul fonyl and

met hyl sul fonyl am no; R(4), R(5), R(6) and R(7) are, independently of one
anot her, hydrogen, F, d, CF3, OCF3, CN7 COOWVe, 15 CONH2, COwe, OH, al kyl
‘having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon at ons,
di met hyf am no, sul fanoyl, nethylsul fonyl and nethyl sul fonyl am no; and the

h : t, there
Psa[)?g\c/ ?éliggﬁ??&?&%ﬁ@f Bfg?@n% ra igrh%urf‘laﬁ P%cgtra Véfﬁ %ﬁl’&ﬂﬁ@%@&%{bﬁ% dk3
R8\ NXAD, @ppiiess the alkylegatdicalsrofitbe Gyrriulas CaHonDOpsHambontiCaHogxagen;  E is

-CmH2m; misOorl; 30 R(8) is hydrogen or alkyl having 1, 2, 3 or 4 carbon
atoms; 2Bdsasa a&a@@eﬂ’édgaﬁ(mw alsoyeIsiGaeht-chaialok pranchedrigthey are 3 or 4

car bon adiHBtituted or present in other radicals, e.g. in an alkoxy radical or in a fluorinated alky!
5 radical. Examples of alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3.,3-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.




R(11) is phenyl or pyridyl, where phenyl and pyridyl are unsubstitupedfor
substituted by 1, 2 or 3 substituents selected fromthe 25 Odfpbeo?®issti ng
of F, d, CF3, OCF3, CN, COWe, OH, alkyl having 1, 2, 3 or 4 carbon

atons, al koxy having 1, 2, 3-or 4 carbon atons, dinethyl- amno, sulfanoyl,
met hyl sul fonyl and net hyl sul fonyl am no; R(12) is alkyl having 1, 2, 3 or 4
carbon atonms or cyclopropyl; R(2) is hyggogen; 10 R(3) is alkyl having 3, 4
or 5 carbon atons, phenyl, where phenyl Is unsubstituted or substituted by
1, 2 or 3 substituents selected fromthe group consisting of F, d, CF3,

. L havin 2~ 3.0, 4.ca n atomns,
l koxy  hoie shaaHz-, $4 4ol i meaﬁﬁ#@{m§r Snd o hicki. PhuSe
met hyl subbthrBlarair@ifurgtt hyl sul f onyl ami no; R(4), R(5), R(6) and R(7) are,

i ndependently of one another, hydrogen, F, O, CF3, OCF3, CN, COOW,
CONH2, COwe, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1,

-2, 3 or & freEhyREAA®- of 8 RbRMRM no, sul famoyl, nethyl sul fonyl and 20
met hyl suﬁ?ﬁnyl am'yﬁo; ang therpphg?naceut ically acceptable salts thereof. In

yet &not her embodi nent, there is provided conpounds of the formula | in
- whi ch: R RbQueitted Ph&H rﬁi’é‘a@%a{ BaLubituted 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.




Ais -ChH2n-; n 2, - DDis a bond or oxygen; 30 is _CrH2m; misOorl; 25
Cct ober 2005 16 10 15 R(9) is hydrogen or alkyl having 1 28 O2tobar2095 at ons;
R(10) is hydrogen or alkyl having 1 or 2 carbon atoms; R(1 1) is cycloalkyl
having 3, 4, 5 or 6 carbon atons, phenyl, where phenyl is unsubstituted or
- substituted by 1, 2 or 3 substituents selected fromthe group consisting

of F, d, CF3, OCF3, CN, COWe, OH, alki@ having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atoms, dinethylam no, sulfanoyl,

met hyl sul fonyl and net hyl sul fonyl am no; R(13) is CpH2p-R(14); pis 0, 1,

2, 3 or Fhe cBnpélindsofihgl foanulagtreapahih.a fataly ubsidteb88AT Yl are |
unsubstituted or supstituted by 1, 2 or substituents selected fromthe
group coberexi§argenss fogms. itithe eprapoungissof iR formagd cogtaipene comore@antars lof |

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
5 diastereomers, and mixtures of two or more sterecisomeric forms, €.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

7 racemates. Individual sterecisomers can be prepared if required by fractionating a

10 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,
15 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,
20  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.

25 The resulting sulfonylamino carboxylic acid of the formula Il 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
30  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




having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,
di et hyl ami no, sul fanoyl, nethylsul fonyl and methyl sul f ozg/beabe@00B(2) is
hydrogen; R(3) is alkyl having 3, 4 or 5 carbon atons, phenyl, 20 where
phenyl is unsubstituted or substituted by 1, 2 or 3 substituents selected
fromthe group consisting of F, O, CF3, OCF3, COOwve, CON H2, COwW, OH,

al kyl having 1, 2, 3 or 4 carbon atons,20al koxy having 1, 2, 3 or 4 carbon
at ons, di met hyl am no, sul fanoyl, methyl sul fonyl and net hyl sul f onyl am no;

25 R(4), R(5), R(6) and R(7) are, independently of one another, hydrogen,
F, d, Gbpfor amfeld borteld iy, exa@%é\@%y c@WBrsnmnt@bWﬂxeB%thgem# P?an?’ or 4

car bon at ons, koxy havi n , carbon atons am no,

sul f anoﬁcﬂvw@mﬁﬁt%wﬂwﬁy usgﬁaa wathadiigide sugh amdrwclomaylaaqunmde
pharmaceutically acceptable salts thereof. 25 October 2005 16a A second
aspect provides a pharmaceutical preparation conprising an effective

amount dfheateabtiors of tbleeatﬂmatmlmﬂfonﬁflarmaofc:afbﬂx&ﬁc hcidswidehh agfingbpie and/ or of

a p yS| ol o tol erated salt as active ingredient together
wi t h®ph 1P @iﬂ:‘édﬁ ane@gﬁpaﬂvgaem?m apger galvent sdchhas fonpxaraple,

appr opr ipytidineateiRihyaRftufin csmbmeﬂbh:ﬂfhdwﬂaa ioR ng?% ts. A
third aspg’ect provi (Szlles the use of a corrpoun &ﬂ]&%%%ﬁgﬁ?ﬁ as esl%ged
above for exampie a tertiary amine or pyridine.

R4 O R4
Q R4 O
Ao OH RS OH R5
/1
Re6 NH R6 N-R2
! -R2
R7 B2 CISO2R3 &7 ‘.‘;3‘:0 A6 L 2__
O R3 O._‘—o
R3
i _
] , |
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.




and/or of a physiologically tolerated salt thereof for producing a

medi cament with K+ channel - bl ocking effect for the theragyOswdepzamshyl axi s
of K+ channel -nedi ated diseases. A fourth aspect provides the use of a
conmpound of the forrmula | as defined above and/or of a physiologically
-tolerated salt thereof for producing a nedicanment for the therapy or
prophyl axis of cardiac arrthythm as whi2h can be abol i shed by prol onging
the action potential. Afifth aspect provides the use of a conpound of the
formula | as defined above and/or of a physiologically tolerated salt
thereof for produdisngCa nedi canent for the therapy or prophylaxis of
reentry arrhygqim as. A _si xth aspect provides the use of a conpound of the
formula | as de 8" ab@ve and/or of aHyptiysiologically tolerated salt

t hereof for prody di canent for the therapy or pgrophyl axis of
supravent ri cuftar hnPas. A seventh aspect provides |the use of a
conpound of the f®7nulka | as defined above and/or of a [physiologically
tolerated salt therdbf for produci ng a nedi cament for tthe therapy or
prophyl axi s of atrhgl Bibrillation or atrial flutter. Apgeighth aspect
provi des a pharnmacquti fjal conposition fo ? I si ng aqmeffrcti‘e anount of at

| east one conpd ; f or nul a4 pi_ ned above g 5
a bet a-f

i ngredients 3¢ ET m‘-?hH%gar MREEHt £ OacH et
additives. 25 Cctofer 2 ni nt ect—provi des @y phg maceut i cal
conposition conpri

ng an effective &fouft of at | easti one conpound of the
formula | as define¢g above and/or of a vi T R(3)s02Cl
' 0
CCr
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




physiol ogically tolerated salt thereof and of an IKs channel blocker as
active ingredients together wth pharnaceutically accept2bbetobar2008rs and
-additives. 25 October 2005 17 Al kyl radicals and al kyl ene radicals my be
strai ght-chain or branched. This also applies to the alkylene radicals of
t he formul ae CnH2n, CrH2m and CpH2p. Al kyl radicals and al kyl ene radicals
hay al so be straight-chain or branched 23 they are substituted or present
in other radicals, e.g. in an alkoxy radical or in a fluorinated al kyl 5
radi cal . Exanples of alkyl radicals are nmethyl, ethyl, n-propyl, isopropyl,

n-butyl, phhﬁﬁéﬁnﬁu&iballys@ﬂ:ebt&lﬂé caﬁri%rré ah@'b)(hp;e'ﬂﬁ@ﬁﬂhteyiiharhfa%@ﬁmdéef Iprﬁﬁ?&% yl,

n- hexyl , - di met hyl but The dival ent radicals rom .

t hese raB?'EE%"I‘ ly ccg:t@n from ﬁyﬂ B0 /p wa%ghwféh% compogngds Dﬁ/ﬂwnf@{mmlalloj T‘rdlzicplyl ene,
ut yl eng,
L 2D DM IS RRYEEAB0 by PHOBNA B e RATORS o o ibalcar

exanpl eslncﬁ mnkl?r kmawn pdi seal For tﬁ}gacpl.mpdmal( lthe awnpahﬁdsT?Mhl;If&ﬁM%l&q é??/or
b S of aI Kk radi cal s, havin o 7 carbon atons are
oyl Gpr OWMJ& 'W’eiﬂ ﬁ{}? toget geﬁé’ﬁh;ﬂ"@ﬁfl raalieowld or

~ cycl ope nliqd|d pﬂaﬂﬁéd’éﬂt:@&lcda?ﬁ&b)dnd/&éﬂ%?p"éﬂ@éﬁhof‘PHE%'ﬁed Gy % }'\%ﬁ?
- cycl ohex met hyl cycl ohexyl, 3- hyl c hex 0 exyI
cycl ohepgtiiﬁf aglive PWF@P@‘&?%’ 'ﬂ%@lﬁ“@aissﬂn@r@SUltarblqbadmlmsﬂrairqn ﬁ)rmocrr dbsage enyI

4 or 5. iolnicts pan fherPo e b8 Bhkmadsyiogfinfarhedicyt pidlgtinang 1. 7! 5.
or -5-ylmediciner 5- tetrazol yl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl,
Zﬂé oxadi azol -4- or 5-yl, 1,2, 4-oxadiazol-3- or 5-yl,
- oxadi azol -2-yl or -5-yl, 2-, 4- or 5- thiazolyl, 3-, 4- or

5-i sot hiRtzrmaceuticads dhidh EIHTR! canp&indsoithe inveftidn bPiRAIRRAla Bandsr -2~ Y!
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
. colorants.

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




1, 2, 3-thi adi azol -4- or 5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimdinyl, 3- or 4 pyridazinyl, pyrazinyl, 1-, 2-, 3-25®e¢ciob&2006- or
7<indolyl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 25 3-, 4-, 5-, 6- or
7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7-
or 8- Isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-
~or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 2& qui noxalinyl, 1-, 4-, 5-, 6-, 7-
~or 8-phthalazinyl. The correspondi ng N-oxides of these conmpounds are a.I SO
included, that is to say, for exanple, 1 -oxy-2-, 3- or 4- pyridyl. 30

Parti cul r iSi<0i 4 4 i c,systens thienyl,
Furyl T aieR RIS Nt eEhGE RREAERL. CyshEl fenpel Fkge
1 1 o o gttt b it sl et 1
-pyri dyl iLenyl  nmeans po 2- an -thienyl. Fury -
g—?ﬁrylYSE?§931@XSKQ%VEhéﬁﬂ&Q§93P°§EﬁﬁpﬂfWyﬁﬁmﬁbnosubstitgted pheny!
radical s may be substituted in the 2, 3 or 4 position, disubstituted in
-~ the 2 3,F2,4, 2,5 2,6, 3.4 or 35 positions, trisubstituted in phe 2, 3,4,
2, 3,52 2Fgrg fopn jorprabuse, gheg activeicanpounds aresmixedrwit's thenatidityest siitabiznios

e e pEARRERRNS s rEhe RSB W AR Bl ™
tri subst Feandrdionafmathoaidiictal tgetsg]ga?lﬁtemmmr?lﬁua?ga? n’@ggnnéfgjdgdﬁteaibg?k, rr(g{aée% o dic
o ' bas oS E RS, 2%abrS AiGADl &y oty SoluTRBS | Fxamplea et es
I ncl udescarierc@hichLRABE GSPESHENeFhER! Magnesia, magnesium carbonate,
10 potassium phosphate, lactose, glucose or starch, especially corn starch. Preparation 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 :

Suttable as pharmaceutical formulation for administration 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




or-toxicologically acceptable salts, in particular the pharmaceutically
utilizable salts. Thus, the conpounds of the formula | w8 Obtobavaosci di c
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
netal salts, e.g. calciumor magnesiumsalts, or as ammoniumsalts, e.g.
as salts with amonia or organic am nes2bdr am no acids. Wth conpounds of
the formula | in which R2 is hydrogen it is possible, for exanple, for the
sul fonami de function to be deprotonated to forma sodiumsalt. Conpounds of

the for npn‘@akat\dm rtd‘rrriwly eonfEndtheadtive hagredient irfa cBh&SMARATAR Qbolf §4RS OF
contain nore basic heterocyclic rings can also be used 1n the

f orm of f&réPPaHW@rd?fé’ﬁoéépi%ﬂoc’t DEEFAR BY WRIgK. addi tion salts with inorganic

or organic acids, for exanple as hydrochlorides, phosphates, sulfates,
net hanesul f onat es, .acet ates, | actates, nml eates, funmarates, nal ates,
gl uconat &ae desage of theactivenngradienbéf thedofaulanita bk agoministered ok bf thaci di ¢ and

basi h I h I
For e S0l e BRLSH htipraRpeads SR lpcbidial fase Sadisoul be

obt ai nedadaptenl inhe convmipnaiwag o tH@cnfd@fnﬁBléﬁcés &Mhe Wﬁﬂ&él%b fOf Ay esses,
for exa%nﬁy combi ni n vmth an acid or base in a solvent or dispersant

or else iefffCl ¥ bHangkcauremn 'b@%ﬂf@a?"t he fpmjuetcy ot Adpdostratprirne on
'COWPOU”C%ﬁe?)fotérI%? drff dbtafion of Bt G hak hé&? b m}?&lﬁ\ é%(':hte%sﬁ)?' St in

stereoi soneric forns. It the conpounds 8he or nore
centers tberapagymmhﬂaxm Hagalsmgn ltmmaturmalmbee@ny oy ttef dieegsaptidReatethe S

conf haur r The inve n i ncludes all possible
A0S, TR e R BN 0 FSkaBi ey b stiontio o s s o
nore st er@bedsamlebncwﬁelh@ﬁthe&h@rap?ﬁ@ﬁ&ul@rﬂ?rp?oplﬂﬂgétw THoRRNIPUBeERE S, | N any
ratios. The invention thus jncludes, for exanple
compound of the formuia | is normally, 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 aiso be advantageous.




~enantioners in enantiopure form both as |evorotatory and as dextrorotatory
anti podes, and in the formof m xtures of the two enanti2Beti®bem2008r i ous
ratios or in the formof racemates. I|ndividual stereoisoners can be
prepared if required by fractionating a 10 m xture by conventional nethods
or, for exanple, by stereoselective synthesis. If nobile hydrogen atons
‘are present, all tautoneric fornms of th&5conpounds of the fornmula |I are
al so enconpassed by the present invention. The compounds of the fornula I
can be prepared by various chem cal processes, 15 sone exanples of which
are outl ifxperiaorgglipame 1 or 2 below. The radicals R(1) to R(7) used herein
are in each case defined as indicated above. As shown in schene 1,
conpounds of the invention can be prepared, for exanple, by initially

- reacting an am no carboxylic acid of the formula Il in a solvent such as
wat er, 20 pyridine or an ether in the presence of a base with a sulfonyl
chl ori de Lisit of hbbfeviatioha R(3)-S02-d or a sul fonic anhydride. Suitable as
base gre i norgani ¢ bases such as, for exanple, sodium carbonate or

pot asSi um hydr oxi de or organi ¢ bases such as, for exanple, pyridine or

triethyl amae. 42méhgldreiabpyridige sul f onyl ami no carboxylic acid of the
formula LIl can then be activated, for exanple by reaction with a

chlori naﬂ% abeidiggitniferarpigle exanpl e, phosphorus pentachl ori de,
phosphor g X YR1RYILIGE3; ' i .n.an inert sqlvent to give an
aci d chl 6rf de and {’%@ﬁ@%ﬁém&ﬁ‘\a@ﬁ@o&ﬂ@ )gﬁﬁﬁg@wﬁ%mrﬂgﬁlpgﬁﬁm a HRl to give
the titl BEA conglbyhaietate the fornula |. However, activation of the carboxyl
gro in 30, ¢ ound. of the formula Il can also take place in a
di f@enﬁ%fﬂf&@&éﬁpgnwﬂme of the nunmerous nmethods familiar to the
skill ed Ror kerrcahtitangstaiufe Pepti de chem stry 25 Cctober 2005 20

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 '




for formng am de bonds, for exanple by conversion into a m xed anhydri de
or an activated ester or with use of a carbodiim de such2&m®ctober 2005

di cycl ohexyl car bodi i nde. The reaction of the activated sul fonyl am no
carboxylic acid with an amne of the fornula HRl is advantageously
carried out in an inert solvent such as, for exanple, pyridine,
tetrahydrofuran or toluene w thout addi26on or with addition of an inert
base, for exanple a tertiary amne or pyridine. R4 O R5, J, pr, urs Y -
-OHHS5 R6 NHR6 N-R2 C1502R3 R7 R2 R7 SSFO0 R3 Il 11l 10 Scheme 1 AS R4 0

R1 N R2 Riectrgor Ra: 2-(Toluene-4-sulfonylamino)benzoic acid

- 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

OH

H

o) ’\/\

\

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




| Alternatively, as shown in schene 2, it is also possible initially to
react the anhydrides of the formula IV with an ami ne of 2%ecbbem2dos H Rl

to give an o-am nobenzam de of the fornula VII, fromwhich a conpound of
the formula | is then obtained by reaction 15 with a sulfonyl chloride of
the formula R(3)SQ2CI. Another possibility for preparing internediates of
the formula VII in which R(2) is hydrogeh conprises the am dation of an
o-nitrobenzoic acid of the formula V with an amne of the formula

HNR(1) R(2), followed by reduction of the nitro group to the amne. 25

Cct ober - 200§ oP theRitid¥orioifd fefdobtalnddlad b Ristol offtdi? 16 goRL |'M R6 Y -N
HRL Re N+ H2, Pd R6. R7 R7 0O

8-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)
Q 312 (M+1)

1d
- Cre
NH

e o) 326 (M+1)

1f 0 ' 310 (M+1)

1g 0 306 (M+1)




R5 0 R(3)S@2CI VI Rl Schenme 2 NR2 O=S-O R3 It may be appropriate in all
the procedures to protect functional groups in the nol ecut®Octobenzoosrily
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 introducing and
elimnating themare described in the 4gterature and can be adapted where
appropriate to the individual case without difficulty. 10 The conpounds of
the invention of the formula | and their phyS|oIog|caIIy tolerated salts

can t hugye Used on ani nal's, preferaghy onmmamra-s—and; o —etar—on
humans as pharmaceuticals on thejr ofn or in mxtures ?ﬁ @ﬁé anot her Jor
in the form of pharfaceutical fkgparagions. The present invention alsg
rel ates|to conpoundsjof the f and their physi¢logically
tolerated.salts for pse as phargst i,cals, to 15 theit use in the therapy
and prophyl axi s of the pathol ogical states nentioned apnd to their use]for
produci pg nedi canent § t herefor an®-% agents with K+{channel - bl ocki g
effect.| The present |nvention furthg es to pharnpceuti cal
preparagiions which gonprise as active giredi ent an effective dose of jat
| east ope conpound of the
Ti 0 308 (M+1)
OH
NH
KA
0
0
| |
1] | Q 278 (M+1)
OH
NH
057
0
1k Q | 326 (M+1)
OH
NH
oG4 )
0
(11 ) 312 (M+1)
Ci :
OH
" "NH
5
O




formula | and/or a physiologically tolerated salt thereof in additidn to

conventi onal - R7T R2 O O 25 Cct

carriers and exci pients.

physiologically tolerated salts.

The pharnaceuti cal
fromO.1 to 90% by wei ght of the conpounds of the formula |
The pharmaceuti cal

ober

2005 2L phar maceuzs oatobsr Zmsept abl e
preparations

normal Iy contain
and/or their

preparations can be

produced in a manner known per se. For2¢his purpose, the conpounds of the
formula | and/or their physiologically tolerated salts are converted
together with one or nore solid or |iquid pharmaceutical carriers and/or
exci pi efjgpand, 1T dgsiTed, T combi T om wrtir—other %k‘;
phar maceutical ingredients into a suijfable adninistratig? fQTHQOr dosagde
formwhich can then he used“as\pfragmraceyti cal in human [medi ci ne or
veterinary nedicinef{ 10 Pharng i cal s which conprisg conpounds of the
inventipn of the forfgula I and/ ei r physi ol ogi cal ljy tol erated saltjs
can be adm nistered o¢orally, parentera{ly g. intravenously, rectally, by
i nhal at{on or topically, the prefenyq? aq y ation |depending on the
i ndividual case, e.githe particular ganifestation of the disease to be] 15
treated|_The excipients suitable for_the desired pharmiceutical fornul ation
are fanf1par to the |[skilled worker oR the basis of hi$292mﬂnu)knomﬁed$e.
Besi desj sol vents, gel fornmer pository bases, tablet excipients and
ot her aftive ingredi gnt carrier Is fd$sible to
NH
\
0=}
O
To | O 322 (M+1)
O
OH
NH
s—( )—
O=77
O
1p | o 376 (M+1)
NH
o7}
0
F F
. F
1q 9 356 (M+1)
Cl
OH




20 use, for exanple, antioxidants, dispersants, enulsifiers, antifoans,
flavor corrigents, preservatives, solubilizers, agents tzs aclobevamos depot
effect, buffer substances or colorants. The conpounds of the formula | can
al so be conbined with other active 25 pharmaceutical ingredients to achieve
an advant ageous therapeutic effect. Thus, in the treatnent of

cardi ovascul ar di sorders, conbinations 80th substances acting on the

cardi ovascul ar system are possi bl e and advant ageous. Such conbi nati on
partners advant ageous for cardiovascul ar disorders are, for exanple ot her
antiarrhytrhmcs, 1.e.fJ class I, clagps I'I or ctass it LHHlba, such
as, for Jexanple, [Ks-| or | Kr channel]] 30 bl ockers, e.g. gh?gp?|l in
addi tion, hypot ensivg subst ang stchaas ACE i nhibitord (for exanple
enal aprifl , captopril,| rampri angi ot ensi n ant agoni stis, K+ channel
activators, and al pha- and betajyrec bhockers, as vyell as
synpat h¢gm neti ¢ and 25 Cct ober ergl c conpqunds, and Na+/ Ht
exchange i nhibitors, caIC|un1channeg’bI 2rs, phosphqdi esterase

i nhi bit¢rs and other substances with a p05|.L¥e i notropic effect, sucw as,
for example, digitalils glycosides, or diuretics. 5 For{a formfor oral juse,
the acti{V& conpounds|are nmixed with Phe additives sul t agpg (fapq) Thr's
pur pose| such as carfiers, stabiljzetls or inert diluents, and converted by
convent|{onal nethodsjinto the § @bl eCHdm ni stration forns such as
tablets| coated tablets, harg atin capsul es, aqueoyis, alcoholic orjoily
solutiops. Exanples of inert” ca rieﬁﬁ : can be us¢d are gum arabi ¢
magnesi g, magnesi um ¢car bonate, 10 peisss phosphate, || act ose, gl ucosp or
‘starch,] especially cprn starch. Preggrat is possible in this conneftion
both as| dry and as wet granules. Suitable a%.eily carr|ers or

1t | cl) 0 352 (M+1)
S
NH

iu 0 272 (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.




- aerosols or sprays are, for exam

as solvents are, for exanple, vegetable or animal oils, such as sunfl ower

oil or fish -liver oil. Exanples of suitable solvents for2aQdeeds200s

al coholic solutions are water, ethanol or sugar solutions or m xtures

t hereof . Further exanples of excipients, also for 15 other adm nistration

.fornms, are polyethylene glycols and pol ypropyl ene gl ycol s.: For subcut aneous

or intravenous adm nistration, the actige conpounds are converted into a

sol ution, suspension or enulsion, if desired with the substances customary

for this purpose, such as solubilizers, enmulsifiers or other excipients.

The compeueliser 2 A02therdidbriashfiohyarihd Bshiowemhﬁéogl cally tolerated salts

can al so be lyophilized and the Tesul |ng I'yophiT1zates be used for

exanpl e to produce products for injection or infusion. Exanples of

sui tabl e solvents are water, physiol ogpcal saline or alcohols, e.g.

et hanol , propanol, glycerol, as well a$§ sugar solutions such as glucose or

manni tol solutions, or else m xtukg he various solvents nentioned. 25

Sui t abl e as pharnmaceutical formu on for adm nistration in the form of
Iutlons suspensi ons or emnul si ons

n@ or of t heir physiologically

C n-table sol vent such as, in

such 30 solvents. The

of the active ingredients of the for
tolerated salts in a pharnaceuti cal IFS:
particul ar, ethanol or water, or a myu
formulation can if required al so contain'Q phar maceuti cal excipients
such as surfactants, enulsifiers and stabilizers, and a propellant gas. .
Such a 25 Cctober 2005 24 preparation normally cont ains the active

ingr |e1]"1t5 [g (ﬁncentratl on of about 0.1 to in particular of about

R

0.3 tb 3 ByromRayRd wemgdselatesips white ﬁ@hch&om& ot 2dolrenest- t he
formul a éuIfdhy!&@mﬁ@b'!ﬁ'eﬂkétb%rcﬁﬂ(p?écnﬂgont 1'8) and 8.3 g of phosphorus pentachloride.

MS (ES, detected as methyl ester after addition of methanol): 306 (M+1).

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).




5 physiologically tolerated salt thereof depends on the individual case and
shoul d be adapted in a conventional way to the circunst azgg©stobér 2006
individual case for an optinmal effect. Thus, of course, it depends on the
frequency of adm nistration and on the potency and duration of action of

t he conpounds enpl oyed in each case for therapy or prophylaxis, but also
on the nature and severity of the diseagg to be treated 10 and on the sex,
age, weight and individual response of the human or aninmal to be treated
and on whet her the therapy is acute or prophylactic. The daily dose of a

S A s S e G BRI

- bodywei gt or Bkeferably 0.01 ng/kg of bodywei ght to 20 ng/ kg of bodywei ght.

The dose can be administered in the 15 formof a single dose or else be
divided into a plurality of, e.g. two, three or four single doses.

- Especi alllPye¢ursdhe jt reat nent of Stawiigrecases of car digsHEY tio
exanpl e{ on an intjensive care ward, parenteral administration by Injection

or infugion, e.g. [by a continuous intravenous i nflume¢tbanoltaghahbsid be

advant ageous. 25 (Qctober 2005 25 Experinental part hk%}e f abbreviations

DVAP 4- di net hyl am|nopyri di ne DWW N,N—dinethylforn§ DAC

N-et hyl {N - (3- di met hyl ani nopr opyl ) car bodi i ni de hydiDesédtivn sfehe Rfstrjthy!

acetate|[10 HOBT 1{-hydroxy-1 H benzotriazole RT rgg&;tenperature
rs

2c 9 326 (M+1)

2d 0 340 (M+1)

2e O 324 (M+1)

2f S - 1320 (M+1)
. Ci
: NH .

|




THF tetrahydrofuran BuLi butyllithium 15 General nethod 1: Reaction of
anthranilic acids with sulfonyl chlorides to give o-suffpagciben2dEnzoic
aci ds (anal ogous to Organic Syntheses 1952, 32, 8) 1.2 nol of the .
appropriate sulfonyl chloride are added in portions at 600C to a sol ution
of 260 g (2.4 nmol) of sodium carbonate and 1 nol of the appropriate
anthranilic acid in 20 1.5 1 of water. BBe reaction mxture is heated at
60-80"C until the reaction is conplete . (about 1-6 h), adding further

sul fonyl chloride if necessary. After cooling, the reaction mxture is
pour ed ifpte 500 M| of 6 nol af nhygyochiortc aci o, —gqmuisthe-prectpttate—s
filtered ngf w th suction and dgged in vacuo in aﬁ&gJQEJQt 450C. |If qu
product {does not rlesult as ~trystals, it is isolatjed by extraction with
et hyl - agetate.. .25 25 Cct 2005726 Precursor 3 a: 2-(Tofu
ene- 4- syl f onyl am o) benzoi‘¢_aghd 9.6 g of the titlle conpound were obt aijned
as a whilte solid filrom 6.85 g of ?hkhranilic aci dland 10.5 g of
para-tolluenesul forjyl chloridedwggeneral method 1) MS (ES): 293 (Mkl).
Precursor | b: 2-Butyl sul fonyl anfy ng et hyl benzoijc acid 10 OH 4.2 g of
2-but yl $ul f onyl ani|no- 5- net hyl beR:oi d were obtained fromb5 g of
5-net hylant hrani lijc acid and 6.2 g © tanesul fonyl chloride by genera
met hod }~—15 MS (ES): 272 (M)
2h 0 336 (M+1)

21 0 T [292 (M)

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

2k 0 326 (M+1)




Precursor 1 c: 2-(4-Methoxybenzenesul fonyl am no)-6-net hyl benzoic acid 25
Cctober 2005 27 1.6 g of the title conpound were obtai ned2a®ctobgt 2EBUS Oi |
from1l.5 g of 6-nethylanthranilic acid and 2.3 g of

4- met hoxybenzenesul fonyl chloride by general nmethod 1. M5 (ES): 323 (Mtl).
5 The follow ng further precursors were synthesized inter alia by general
method 1: O Precursor 1d le 1f 1g Struggure. CE Mass (ES) 312( Mtl)
326(Mr1l) 310 (M+l) 306 (Mrl) 25 Cctober 2005 28

4 0 340 (M+1)
Ci
18
NH
5s— )—

077

o)
2m O 306 (M+1)

U“'

336 (M+1)

s,

2o ] 390 (M+1)

370 (M+1)

[2p 0
Ci
wcﬁ“'
| NH




1b 1i 1j 1k 11 G O 306 (Mr1) 308 (ML) 278 (Mrl) 326 (Mrl) 312 (M+l) 29 1m
1n 10 1p 1g A O 25 Qctober 2005 326( Mrl) 292(Mr1) 322 (Mrdkiober 2005

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

0 366 (M+1)

2s |
NH

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




376 (Mrl) 356 (Mrl) 25 Cctober 2005 30 1r 1s 1t 1u OH 322 (Mrl) 322 (Ml)
352 (M+1l) 272 (Mtl) General nethod 2: Conversion of sulforybahb&aineszoi C
acids into the corresponding acid chlorides 5 A) with phosphorus _

pent achl oride 8 nmmol of the sul fonyl am nobenzoic acid are suspended in 15
m of dry toluene and, at roomtenperature, 9.6 mmol of phosphorus
pentachloride are slowy introduced.. Wge mxture is stirred at 50C for 3
h, and cooled to OC, and the acid chloride is filtered off wth suction,
washed with a little toluene and dried in a vacuum oven at 45C. 25 Cctober

2005 31 ; LY S Vo] l-am ovl chlaride 7.5 g of
the ti 11 A AR stirelatfoddno g R for B T8 SRS Seuo el Brdh dene s-
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

20

. 3-pyridylmethylamine and 2.12 g of benzaldehyde after Kugelrohr distillation under
25 0.1 mbar at 130°C. :
MS (ES+): m/z = 199 (M+1),




sul f onyl am no) benzoic acid (precursor 1 a) and 8.3 g of phosphorus
pentachloride. WM (ES, detected as nethyl ester after adgh OcRBeOP005

net hanol ): 306 (Mtl). 10 B) with thionyl chloride 8 mmol 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-Methoxybengzenesul fonyl am no) benzoyl chloride
15 2.2 g of the title conpound were obtained from2.4 g of

2- (4- met hoxybenzene- sul fonyl am no) benzoic acid and 5 m of thionyl

chl ori deprair : et after addition of methanol):
- 322 (I\/H).&%g%cs:%g%err@ 82@@5&??@%@ %urther precursors were _
prepared inter alia by general nethod 2 (variant A or B): Precursor 2c
Structure Mass (ES after addition of nethanol to the acid chloride)

Detection of the nethyl est WN/%

——

N

~ 5 The secondary amine (3.5 g) was prepared by the general procedure from 12.5 g of
.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 O/\ /\O 188 (M+1)

3e . N N 199 (M+1)
H N = ,

3f g\N 204 (M+1)
H’\O

3g ©/\N/\Q 202 (M+1)
Ho L

3h @/\ﬁ/\\i“' 238 (M+1)
H ij

|37 162 (M+1)
3] ' N T [163 (M)
- LN
N




2d C 2e 2f 340 (Mrl) 324.(M+1) 320 (M+l) 25 Cctober 2005 33 2g 2h 2i 2j d
2k O 320 (M+1 ) 336 (M1) 292 (M+1) 340 (M1) 326 (M ) 22BcRtiepbers 2005

34 21

38

3k 177 (M+1)

=
>~
N
NN
30 _N\ N 231 (M+1)
UH/\Q\F
3p N~ Sy 214 (M+1)
A
3q S 211 (M+1)

3r <Oj/\ ﬁ/\sr/\i\l) 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
5  to a solution of 200 mmol of hydroxylammonium chioride 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
10 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.

15 Precursor 3 I: 1-Benzylpropylamine




2m2n 20 2p A O 340 (M¢l) 306 (MFl) 336 (Mrl) 390 (Mkl) 370 (Mkl) O 25
Oct ober 2005 35 2 q 2r 2s 2t 0 G C 336 (M1) 336(Mrl) 366 Ochdb) 2005

39

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




~ ethereal HO™ sol ution,

286 (Mrl) 286 (Mrl) General method 3 A: Preparation of secondary am nes by
reductive amnation 0.18 mmol of primary am ne i s dissol veslOctabdPLooHs of
net hanol and, after addition of 0.09 nol of aldehyde, 0.18 mmol of sodi um
“cyanobor ohydri de and 0.18 nmol of glacial 25 Cct ober 2005 36 acetic acid, ,
stirred at roomtenperature for 6 h.. The solution is concentrated, taken up
In ethyl acetate and washed tw ce with MpHCO3 sol uti on. The organi c phase
is concentrated, and the residue is distilled under high vacuum In the
case of involatile secondary amines, volatile constituents are disti :c | ed
- off and [ ' ' I f | o]

| Eshleabs) bﬁc‘?@%‘?ﬁ?ﬁ*ﬁ?‘? ’a'téetgﬁ%’s{d’ﬁ'ﬁﬁﬁg‘ri o omAld §H O L
suct i on, 2QaRIHed mph lef éarmamide avade inediedrak1 §°Edar ¢8 fe ddtamdaoling Miodas! ofwer e

Cur 1 oy | SRR Aot AR JP BE eTteelr BRB Ot et oagh ttee T o
3 a: Benathetdal phbby wab whshalddeimobo anofrel RN oD@ okRiohharibY SeFRhgse-
(20.5 g) was prepared from19.4 g of benzylam ne and 10 g of

2- f orGry| and pendeyitiatdédl 30 g (BY.4trhenotjesfer wdllopr aibwdie ebtaled ES+) : nfz = 202
(Mt1l). Precursor 3 b: Benzyl pyridin-3-yl nmet hyl am ne 20 The secondary am ne

- (2.8 g) was prepared by the general procedure from4.32 g of

3- pyr i dybyratOydiepiopfl- BpHeRylh2tiey i @hirkenabaabyge after Kugel rohr
di stillation under
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




25 0.1 mbar at 130C. M5 (ES+): mz = 199 (Mrl). 25 Cctober 2005 37
Precursor 3 c: Benzyl (3-im dazol -1-yl-propyl)amne The sm@aﬂ;@éyzm ne
(3.5 g) was prepared by the general procedure from12.5 g of 3-imdazol- 1
-yl propylamine and 5.3 g of benzal dehyde after Kugelrohr distillation under
0.1 nbar -at 130C. M5 (ES+): mz = 216 (M+l). 10 The follow ng further

' ' ' 3A:
precursors were prepared inter alia by qgeneral procedure
Precursor StructureMass 3 dH/ 1 188 (M+l) ON 3 eH 199 (Mm1) N 3fH204 (M+l)

3 gH 202 (Mm+1l) 3 hrN' 238 (M) _
in a Kugelrohr apparatus at 75°C — 120°C/0.3 mbar as a pale yellow oil (18.6 g,

127 mmol) and was stored at —18°C.
b). Cyclop'ropylpyridin-2-yimethylamine hydrochloride

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 .
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5

10

15

20

~ Nt 162 (M1) H w7 31H 163 (M+1) N 25 October 2005 38 3k177(M+1) N

30N N 231 (MFl) HF 3pN N N214 (M+1) 3qcrH-S 211 ( MpdDcidber 2008 199

SJ

42

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

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

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

-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.

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




General method 3 B: Preparation of a-branched am nes from ketones A
solution'of 67 mml of the appropriate ketone in 120 nl 085 éiclubeoP005 added
dropwise 5 to a solution of 200 mmol of hydroxyl ammoni um chloride and 200
m of sodiumacetate in 120 mM of water at 30C, and the mxture is heated
-at 60C until reaction is conplete (1-3 h). After cooling, the reaction
mxture is diluted with water, and the pgecipitated oxide is filtered off
with suction or, if necessary, isolated by extraction. The resulting
product is dissolved in 100 m of nethanol, 100 m of THE and 10 ml of
concentrated 10 ammoni a solution a ydogenated in the presence of Raney
ni ckel at RT under atnospheric presgure until hydrogen uptake ceases.
Renoval of the catalyst by filtratipn and concentration of the reaction

m xture results in the correspondi m (ch is purified by

chromat ography if necessary. 15 1: 1-Benzyl propyl am ne 25

Cct ober 2005 39 4.5 g of the title co were obtained from10 g of 1

- phenyl - 2- but anone by gener al netpoth.t_trrecursor 3 nlre bt ained from
1-Pyridi ] . the.title conpound we

lop)g; of @f)?%%‘%@%%%@?’%%@e é' RNAOXIDE " 1y hod 3 B. Precursor 3 n :
1-Pyridin-3-yl-propylamne NH2 15 0.9 g of the title conpound was obtai ned

- ' idine b ener al
- from1 969; 9?95%0 r'ngﬁ%lf %élbprloganegar%aldehyde were stirred together with 15.3 g
5 (95.6 mmoi) 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, NasS0O4 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 coloriess liquid were obtained.
10

b} O-Benzy!-N-[cyclopropyl-(6-méthoxypyridin-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 B. 20 Precursor 3 s: 1-Cycl opropyl -1-'phen_yl met hyl am ne
hydrochl ori de a) N-(Cycl opropyl phenyl met hyl ) f or mam de 25 2% Ooteber 20085 40

14. 8 0.1 nol) of cyclopropyl phenyl ketone, 11.4 m (0.3 nol) of formc

aci d gnél 20 m)(o.5 xnl)pof IO1¥0r manmi de were heated at 160C for 18 h. After -
cooling, 100 M of water were added and the nixture was extracted 2x with

50 m of ether each tinme. The ethereal4phase was washed wwth 50 mM of 10 %
Na2CG8 sol ution, dried over Na2SO4 and concentrated. 13.6 g (77.4 mol) of
a yellow oil were obtained. b) 1-Cyclopropyl-I|- phenyl nethyl am ne

hl a8i @. ineTalst wed f ni de
(Lee a) mor e moat ol i o Lo ey B DB s PeTEIph B BRI I
cool i ng, \Gﬁﬁéoﬁ%&&lﬂﬂ fongdsh.cthe mbttece was filteredsorovghddesdilguiirpwesieedadth 5836 h

' trated.. The .resi.due taken up in
30 of Cgraal SRHMRRIIE W na AR, By A Rladh SR b B T i o
over ni ghsaturkted dap$iQyg solatiord. i wps lexpractey 3>dwith h60YAING (dioHI&@n®hane eac

hydrochl gri de which had separated out (3.85 g, 21 nmol) were filtered off
i t h BuctimgndriadoveriNap$@4 and ceneanialedofdrg (P2 ewol of tH& product was

i.din-2-yl- ' [ N/ 20 a)
Cycl opropyl pyrj.din | - met hyl ani ne hydrochloride 0 H2N ,
Cycl opr o%%di igithe E’ré\ W\ﬁﬂ@)l(‘é'ﬁgé%[} ne
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. |




25 g (157.5 mmol) of 2-bronmopyridine in 100 m of diethyl ether were added
dropwi se over the course of 20 min to 100 m (160 nmol ) of otdBePoEP! uti on
in 300 M of diethyl ether at -70C. The dark red solution was stirred for
5 h and then 8.8 g (131 mmvl ) of 25 cycl opropanecarbonitrile in 100 m of
~ether were added. The m xture was stirred at -70C for 30 mn, warned to
roomtenperature and stirred for a furtdger 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 distilled
25 Cct obPreclivélr 48: (9y-caairgeNC AR -120C/ 0.3 nbar as a pale
yellow oil (18.6 g,(G)-127 mmi\l)@g‘mj \/\/asbgilcy)b?eer%hg}tﬁgwc b)
Cycl opropyl pyri di n- 2-yl net hyl am ne hydrochloride 5 2.72 g (18.6 mol) of
cycl opropyl pyri di n-2-yl met hyl eneam ne (see _a) were dissolved in 35 m of
dry nethanol. At 0C, 0.69 g (18.6 D) of NaBH4 was added in portions.
. After 30 mn at 0C, the mxture wa il rred roomtenperature for 2 h
and, after adjustnent to pH 3 1 N HC e et hanol was stripped off
in arotary evaporator 10 and the_g€ ll\j ue reeze-dried. 8.8 g of
cycl opropyf pyridin-2-yl met hyl am ne. h ochl oride m xed with inorganic
salts and boric acid were obtained. Precursor 3 u:
Cycl opropyl pyri di n-3-yl met hyl am ne hydrochl oride 15 a)
Cycl &pr ogghgmfrtha title soyipasntiere ebirined fom § g(db 1S MphenlréfBamfcdnaer
with the 20 nethod foor precursor 3 p

st ar i ngEoshERbeditaq RS2 BAZIEE i bpakacas wiiaencral meinba s 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




25 g (157.5 mol ) of 3-bronmopyridine and 173 mol of n-BulLl sol ution and
after Kugelrohr distillation (130C/ 0.2 nbar). b) '

Cycl opropyl pyri di n- 3-yl met hyl am ne hydrochl oride 25 16.6 %5 (C))iptober2005

cycl opropyl pyri di n-3-yl met hyl am ne hydrochl oride mxed with inorganic salts
and boric acid were obtained in accordance with the nethod for precursor 3
p starting from7.5 g (51.5 mol) of i48ne (see a) and 1.9 g (51.4 mmol)
of NaBH4. 25 Cctober 2005 42 Precursor 3 v:

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

cyanobor 6hysty dewtleEonmpdurduese ¢mamﬂtﬂcm§ ﬁﬂ&@rs‘éxfanyiéﬁﬁmmmoﬁaf -
2- met hylp r& r |onq)£éfuran and 28. (366 mol ammdni.um acetate in 300

m. of ne Hptide apd S-{-id 'aﬁt!wlt@rrtzylﬁmrﬁ%awcmrdmca with genaral Tiathed %t ur e

was submsegg & by coneepif@ted and, after addition of 200 nl of
di chl or onet 2 %e ore(gan?c phase was washed 3x with 50 m of NaHCO3

solution each tine, dried over 10 Na2SO4 and concentrated. 3.9 g (28 muol)

w1 SPnanst B SR PSRl ApuBngsrerterord-Farentisalbeneainids cpar od i n

accordance with the nethod of Bjorn M Nilsson et al., J. Heterocycl.
~Chem (1989), 26(2), 269-75 starting from 1-phenyl -2-propynyl al cohol by a
Ritter reaction and subsequent hydrol ygis with hydrochloric acid. 20

Cl ;
e

|
0=5=0

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




Precursor 3 x: G Cyclopropyl -C (6-nethoxypyridin-2-yl)net hyI am' ne 25
Oct ober 2005 43 VH2 NN O a) Cyclopropanecarbal dehyde % ﬂ?q?ma 6. 7
g (95.6 mml) of cycl opropanecarbal dehyde were stirred toget her W 15.3
_5 (95.6 nmmol ) of O benzyl hydroxylanine and 15.7 g (191.2 mmol) of sodium
“acetate in 250 m of ethanol at roomtenperature for 18 h and, after
concentration, Na2SO4 was added. The r44i due was extracted 3x with 50 ni
of di chi oronet hane each tine, the organic phase was concentrated, and the
crude product was purified by chromatography on silica gel. 5 g (28.6
mol ) of Exaonpled] H<2-PhgnylduNsiytarmibba- Bﬁldro-wﬁ1bﬁhenylpro y)benzamide
O Benzyl - N-[ cycl opr opyl - (6- met hoxypyri di n-2 ) met hyl ] ydroxyl amne 8.8 ni
(22 mmol ) of n-BuLi (2.5 Min toluene) were added to 3.76 g (20 mmol ) of
2- br ono- 6- met hoxypyridine in 20 m of THE at.-78C. After 30 min, this dark
red 15 solution was added to a sol utlo of 1. 4 g (8 mmol ) of

cycl opropanecar bal dehyde O be p & ag and 2. 52 m (20 mmol ) of
ad stl rred at -78C for 15
;_,4h IowlywarrredtoRTand

BF3 etherate in 40 m of toluene
mn. The m xture was stirred at - &

after addition of water, made al kal i8elvv|th saturated Na2CO3 sol ution. 20
The organi c phase was separated off, the aqueous phase was extracted with
tol uene, and the conbi ned organic p}* were dried over Na2SO4 and

concentrated. The crude. product was en up in 12 mM of acetonitrile,
i nsol ubl es were renoved, and the

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). ' '




product was isol ated by preparative HPLC (650 ng, red oil). 25 ¢)

C- Cycl opropyl - G (6- net hoxypy(di n-2-yl ) nmet hyl am ne 650 ng ﬁ'@o%to'gFPidOSOf

O benzyl - N-[ cycl opropyl - (6- net hoxypyri di n-2-yl)net hyl]- hydroxylamne (see
b) -were dissolved in 18 m of glacial acetic acid and diluted with 18 m of
~water. 3.3 g of zinc dust were added, and the suspension was reacted in an
ultrasonic bath for 24 h. The m xture wd8 filtered through ki esel guhr,
‘washed with 50% acetic acid, and the filtrate was partially evaporated and
adjusted to pH 11 with saturated Na2CO3 solution. It was extracted 3x with
100 m - ofExdingiie 61 (FRE2-Pheeyialkdnbaiiites-chldre M- —MW centrat ed.
0.4 g (2,2 mol) of the p?oductﬁawas obt ai %g‘ldpliﬁrthe fo }r}?‘ggeg@ ark red

oi I . GenbPEFAMEeod 4 A Preparation of 2-aninobenzami des from
2-nitrobenzoic acids 10 The appropriate 2-nitrobenzoic acid is initially
reacted in analogy to general nethods 2 and 5 with the respective amne to
give a 2-nitrobenzam de. Then 4 nmol $pf the 2-nitrobenzam de are ‘
hydrogenated in 50 m of THECH ofi_nmethanol in the presence of a
spatula tip of 10% pal | adi um on bon Hat der atnospheric pressure.
The catalyst is filtered off w ®Q _suction, eaction mxture is
concentrated, 15 and the correspondi ng Z2-am nobefzani de i s obtained. The
followi ng precursor was, inter ali8=%ynthesized in this way: Precursor
Structure Mass 4a 318 (M+l) General pethod 4 B: Preparation of

2- am nobenzam des fromisatoic anh @

112 mg of the title compound were obtained from 2-phenylsulfonylamino-5-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).




20 A solution of 20 mml of isatoic anhydride and 22 nmmol of the
appropriate amne in 75 m of DWVF.is heated at 60C until i =S
conplete. 100 ml of water are added to the reaction mxt%‘f?g’?ﬁé’%ﬁé@dﬁz
product is filtered off with suction or isolated by extraction. 25 Cctober
- 2005 45 Precursor 4 b: (S)-2-Am no-N-(1-phenyl propyl)benzamde 5 3.4 g of
the title conpound were obtained from 3% of (S)-1-phenyl propyl am ne and
- 3.2 g of isatoic anhydride after 2 h at 60C in accordance with general
method 4 b. CGeneral nethod 5: Reaction of sulfonyl am nobenzoyl chlorides
wi th ani Ezample 8. 6-BemayI-Kipyridin-8trhb -2 (tohub o msuRshyIaRaNA Behzahider i de i s
added to a solution of 0.66 mmol of the particular amne and 0.9 muol of
~triethylamine in 3 mM of nethylene <chloride, and the m xture is stirred at
roomtenperature overnight. The reaction mxture is diluted wwth 5 m of
water and 10 nl of nethylene chloride, rgani c phase is washed
successively with 1 M hydrochloric adlid geti gn and saturated sodi um 15
bi carbonate sol ution. After dryj overymagnesi um sul fate, the solution is .

concentrated in vacuo, and thg duct 1 ~fi ed as necessary by
et ogyaphy. \Exagpl e 1:
-ol}_l- 1(-)phe t hyl ) benzam de 20 d 25

preparative HPLC or colum chr
(S) - 2- Phenyl sul f onyl am no-5-chl oro
Oct ober 2005. 46

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) -




61
2- phe
S-(-)-
mz =
(R)-

415 (M1).

benzoyl

chl ori de and

of the title conpound were obtained from
nyl sul f onyl am no- 5-chl or o-
1- net hyl benzyl am ne in accordance w th general
5 Exanple 2:
2- Phenyl sul f onyl ani no- 5- chl or o- N- ( 1- phenyl et hyl ) benzani de Cl

—— 25 Ogtoberl\?é)O(E»ES )

160 ng of

.the title conpound were obtained from Z@phenyl sul fonyl am no-5-chloro 10

benzoyl chloride and R-(+)-1-nethyl benzyl am ne in accordance wi th general
method 5. MS (ES+): mz = 415 (Mtl). Exanple 3:
(S)-2-Phepyl sul T onyfam no-5-chl or 0- T\ -pnenylpropy)b%mggﬁﬁggriﬁ—tﬁﬁ—nu of
the titlhe conpound ywere obtained fro phenyl sul f onyllam no- 5= chl or o-
benzoyl |chl ori de ang S-(- ) 1-et hyl Qe am ne in accofdance with genera
method 5. MS (ES+)] nlz = 429 (N%I) 20 25 Cctober 2005 47 Exanple 4:
(R - 2- Phenyl suf f ony an1no-5-c' O @nylpropy)benzanlde 5 130 ngj of
the titf{e conpound ywere obtaiineg f?nyﬁ? phenyl sul f ony} am no- 5- chl or o-
benzoyl | chl ori de and R—(+)-1-e‘ ylben l ne in accofdance wth generAgl
method . M5 (ES+)| mz 429 ctimvir1) ahpl e 5:
(S)-2-Phenyl sul f ony} am no- 5 chl oro- N—[l (4-?ethoxyphe1ylethyl)- 10
- benzam gegy A 136 ng|of the tirtTeconpound Were OD[&IH%&{(MHH)
2- pheny} sul f onyl am po-5-chl oro [;:]
O N\/CHa Cl
N\S/@
o
0
12 Q 401 (M+1)
OxNo_-CH,
0\
o]
13 387 (M+1)
O N _-CHy
o1
0
14 Q 391 (M+1)
Ox N CH,
.
/J;?Ej/oéﬁ
le]
F




15 benzoyl
w th general

Exanpl e

chloride and S-(-)-
met hod 5. M5 (ES+):
6:

mz = 445 (Mrl). 25

(R -2- Phenylsulfonylanlno-5-chio:ro-N—[1-(4-ne

COct

1-(4- nethoxyphenyl)ethylanlne i n accordance

?ﬁoxyp%eniﬁithyl]

benzam de C1 5 112 ng of the title conpound were obtained from

5 15

D=S=0

2- phenyi sul f onyl am no-5-chl oro- benzoyl chloride and
R—(+)-1-(4-nethoxypheny|)ethylanine i n @tcordance with general nethod 5.
M5 (ES+): mz 445 (Mtl). 10 Exanple 7:
2- Phenylsulfonylanlno 5-chl oro- N—(phenylpyrldln 2-yl met hyl ) beri zam de C
~ .211 ng|db the titlg conpound we obtained from Z- pnf__gﬁyﬂﬁTWWHTﬂﬂwﬂr
'chlorobenzoyl chl orijde and C-ph- C-pyrldln 2-yl met hyl am ne’ i n accor dlance
with ggneral nmethoq 5. M5 (ES+ z = 478 (M+1l). 25|/Cct ober 2005 10 49
Exanpl e |8:
N- Benzyl{- N- pyri di n- 3 -ylnethylO ‘- :f onyl am no) benzam de NH
N 1.1 glof the title conpound re obt d fromO0.93;g of
. 2- par a- ol uenesul f onyl -
_ o “
18 435 (M+1)
O N._-CH; CH,
N\ O
25
o7\
Cl ©
17 Q 393 (M+1)
Os_ N
N\S/©
04%
Cl
118 Ta21 (M+1)
Oy N _-CH; .
N /@
oéi)
C




am nobenzoyl chI ori de and 0.65 g of benzy[pyridin-3-yl methyl am ne

(precursor 3b).i accordance with general nethod 5. The '

i solated as a vvhlte salt after addition of ethereal HC 5@&@%@92(‘!@

(ES+): mz = 472 (M+l). ‘The follow ng further exanples inter alia were

prepared in accordance wi th general nethod 5: ExanpleStructureMass (ES)
- 9CH3425 (M+l) o NS o iH3 ON H3C25 Cctober 2005 50 10 11 12 13 14
443 (Mrl) 421 (Mrl)

| 19 425 (M+1)
CH,
N.__.O
o)
N—gZC
&% Q
0
) 3
20 353 (M+1)
_ \“:
H.C ’

21 /@ 373 (M+1)
O
W '
. S

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

. Cli




401 (M#1) 387 (M+l) 391 (M+l) 25 Cctober 2005 51 15 16 17 18 0 O O CH3
CH3 419 (M+1) 435 (M+1) 393 (Mrl) 421 (Mrl) 25 Cctober 20952, 19,26 21 CH3

53

23 429 (M+1)

24 - HC 443 (M+1)

Cl

25 Q 403 (M+1)




22 O i H3C 425 (Mrl) 353 (M+1) 373 (M+l) 407 (M¥l) ci 25 Cctober 2005 23
O 24 O 25 CH3 53 OCH3 429 (Mrl) 443 (Mrl) 403 (Mr1) 25 SXbohgL, 285 54 26

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




27 28 29 d CH3 CH3 439 (Mtl) 447 '(IVH) 395 (M+1l) 489 (MF1l) O '"CH3 CH3 25
. Oct ober 2005 55 30 31 32 33 CH3 475 (M+1 477 (M+1l) 489 (Wslbcéggréd&l) 25
Cct ober 2005

55
30 @ 475 (M+1)

H,G

N

<7
@f :
31 p 477 (M+1)
32 1489 (M+1)

F%
2

A

@\

33 Q 472 (1)

\// ;




56 34 35 36 37 CH3 436 (M+1) 511 (M+1) 475 (M+1) 435 (M-1) 25 October 2005
57 38 39 40 41 461 (Mrl) 503 (M+1) 489 (Mri) 505 (Mrl) 25,4%)pber, @05 58
42 43

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




44 45 H3C O N N O, ~0

~~ CH3 0 N,N_CH3 450 (Mrl) 559 (Mrl) 492 (M1)
(Mrl) 46 47 48 49 50 59 490 (Mrl) 502 (Mrl) 436 (Mr1) 45054 Medber 2005

57

38

461 (M+1)

39

503 (M+1)

40

489 (M+1)

41

505 (M+1)

506




488 (Mr1l) 25 Cctober 2005 60 51 52 53 453 (M+1l) 409 (M+1l) 440 (Mrl) Ceneral
nmet hod 6: Reaction of sul fonyl am nobenzoic acids with am | of
the particular amne is added dropwi se to a sol ution of Oé.bzéct%ﬁzoggot he
appropri ate sul fonyl am nobenzoic acid, 0.44 mmol of HOBT and 0.44 mmol of
EDAC in 5 m of THE at 0C, and the mxture is stirred at RT for 4 to 12 h.
The reaction 25 October 2005 61 mixtureo®s diluted with EA and washed with
di lute hydrochloric acid and sodi um bicarbonate solution. Drying over
magnesi ym sulfate and_concentrating in vacuo result in the appropriate

am de \Mhﬂah is purified if necessary preparative HRUEO (BRI1§pi el 54:

2- (Butyl sul fonyl am mo) - N-cycl ohexyl - t nzam de |184 ng of the titjle

conmpoungl were obtai ped from 200 nyg 2- byt yl Bul f onyl gm no-5- 10

met hyl bénzoi c acid (precurs W) m\p)i:;jgxyl am ne in accordance wifth
28 (Ml

general i method 6. M5 (ES+) 7 Oy The fol llow ng further

exanpl e inter aliajwere obts k&@\dance with general nethod 6:
CH

3

43 | //\ 559 (M+1)

F
144 492 (M+1)
/ .
00 \ N '

45 | 506 (M+1)
RN
' Cl
Y/
: \ 4




Exanpl eStructureMass - 550 375 (Mtl) N HNH | O=S=0 25 Cctober 2005 62
56 57 58 409 (Mm+1l) 403 (Mtl) 375 (M+l) Ceneral nethod 7: é%é&ro.b?rnz@%

2-am nobenzam des with sul fonyl chlorides A solution of 0.3 nmnol of the
appropriate sulfonyl chloride in 2 m of nethylene chloride is added
dropwi se to a solution of 0.2 mmol of tgg appropri ate 2-am nobenzam de

46 490 (M+1)
0 —
F
N N/
Ox2° N
L
CH,
47 502 (M+1)
CH, O

CH,
48 436 (M+1)
oo
N
.,
149 450 (M+1)
oﬁ.gf,o 2N
L
CH,
150 488 (M+1)




5 (precursor 4) and 0.6 mvl of pyridine in 5 m of nethylene chloride at
0C, and the mxture is stirred at RT overnight. The orgak I=S
washed with water, dilute hydrochloric acid and sodiun1§?%§g§§%§§£E
solution, and the resulting crude product is purified if necessary by
preparative HPLC. 25 Cctober 2005 63 The follow ng products inter alia were
obtained in this way: Exanple 59 Struct®®e 60 61 62 Mass 409 (Mr1l) 409
(Mt1) 445 (MH1) 445 (M+l) 25 Cctober 2005 64 63 64 65 66

51 | o 453 (M+1)
? )
.!?lH
0=8=0
52 409 (M+1)
O
o
N
0=%%0
53 | o 440 (M+1)
9]
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
m5mMﬂHmeQaMﬂmmMmeBmmmmRTm%kﬂznﬂmmMMn




' | | 69
425 (MH1) 425 (Me1) 488 (Mrl) 463 (Mrl) CF3 25 Qctober 2005 65 67 68 O

70 479 (M1) 429 (Ml) 395 (Me1) 488 (Ml) 25 October 2005 86k #Rs73 74
438 (Ml) 486 (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




.00

361 (Mrl) 389 (M+1) 25 Cctober 2005 67 75i 1472 (Mrl) o OE HCN O |
76N i 439 (Mrl) NH 0=5=0 O--- 770 423 (M+1) NH

62

25 October 2005

56

409 (M+1)

57

403 (M+1)

58

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.




0-=1=0 i The 3-nethyl butyl sul fonyl
prepared from 3-nethyl butyl

sol uti on under

wi t h phosphorus pentachioride to give the sulfonyl

by use of one or

nore of general

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

chl ori de.
conpounds were additionally obtained in anal ogy to the above exanpl es
met hod®@31-7: 25 Cct ober
Structure Mass 78 79 80 81 82 .83 409( M+l) 472( M+l) 485(M+l) 493( M+l)

chloride required for exanple 74 was
brom de by reaction with a
reflux to give the sulfonic acid, follo

Example

St_ructure

Mass

59

o
L
H
NH

0=8=0

409 (M+1)

60

409 (M+1)

61

445 (M+1)

62

225 (M+1)

et YCBR e

The foll ow ng

2005 68 Exanp




465(Mr1) 474(Mrl) 25 October 2005 69 84 85 86 87 88 478 (M+l) 425 (Mel) 460
(Mr1) 486 (M+1) 503 (M+1) 25 October 2005 70 89 90 91 92 439
(ML) 457 (M) | 93 oRftRef Hob

64
63 o 425 (M+1)
oW
NH
64 425 (M+1)
65 488 (M+1)
|66 463 (M+1)
CF,




453 (Me-1) 451 (M+l) 25 Cctober 2005 71 94 95 96 97 98 407 (M+1) 431 (M)
455 (M+1) 455 (Me1l) 395 (Mrl) 25 October 2005 72 99 100 1 A1)
483( M+1) 504( Mk1) 479 (M+1) 25 otbef |

65
67 0 479 (M+1)
N
I}.IH
0=8=0
FSC'O
68 429 (M+1)
69 395 (M+1)
{70 488 (M+1)




103 1 No 439 (M+l) 25 Cctober 2005 73 104 10.5 106 G 107 443 (Mm1l) 395
(Mr1) 447 (Mr1) 511 (Mr1) 25 Cctober 2005 74 108 109 110 J44 442 40& (M)

493 (M+1) 496 (M+l) 473 (M+l) 461 (M#1)

66
7 ' @ 438 (M+1)
& N
O" =0 i
72 - 486 (M+1)
QO
N
NH =
0=5=0 I )
73 | o | 361 (M+1)
I}IH
=5=0
74 0 389 (M+1)
I}IH
0=8=0




25 October 2005 75 113 o dN- 450 (Mr1) ~ NO"O f 114 4 1389 (M1) o,, o
115 0 427 (Mrl) F NH 0= =0 116465 (Mr1) 0 "0 OMY o Getober 2005

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:




NHS H The follow ng further exanples were prepared in accordance with
_ 2005 76 Exanple Structure Na?igcg% @q 118
119 120 121 504 (M+l) 487 (Mrl) 484 (M+l) 480 (M+rl) 476 ( ober

general nethod 5: 25 Cctober

2005 77 122 123 124

68
Example Structure Mass
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125 126 465 (Mr1) 453 (Mrl) 452 (Mel) . 402 (Me1) 436 (Me1) 25 Cctober 2005
78 127 128 129 N.-H NH -N' -4 O's, 10 130 432 (Mr1) 385 ( 1) 409
(Mk1) 25 October 2005 79 25 Dlichir 208"

69

84 | 478 (M+1)
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86 460 (M+1)

87 486 (M+1)
O —N
scoSull
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. N~
88 503 (M+1)
O 9}1\
|| 7 N
. N - I
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131 132 133 134 452 (M+1) 402 (Me1) 440 (Mkl) 468 (Mkl) 25 Oct ober 2005 80

O 135N O 443 (M) H NH OjS O 1360 393 (Mtl) 25 October 2005
70
89 508 (M+1)
Ci
O
ey
N\
O\N,O N’N\_
>sZ
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O
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N
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N
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O NH Os 0 The followi ng further exanples were prepared in accordance

wi th general nethod 6: Exanpl eStructureMass (ES) 1370406 H NH
O=S=0 25 Cctober 2005 81 138 139 140 404 (M1) 33} Sos

71

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

9% ~o 431 (M+1)
0
QANH HN,,
o
%6 | ~o 455 (M+1)

7 | | ~o 455 (M+1)

98 | | 395 (Mi+1)
. Q .




470 (M+l) 492 (Mkl) 25 October 2005 141 142 143 144 82 LiN 454 (M+l) 454

(M+l) 417 (M+#l) 390 (Mrl) 25 COctober 2005 83 145 399 (M"lbs-géﬁobf p%b i Ng
further exanples were prepared in accordance wth general et o4 7t anpl e
146 147 148 Structure Chiral
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0 -
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100 483 (M+1)
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F
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Chiral Mass (ES) 377 (ML) 377 (Mt1l) 391 (Mm+l) 25 Cctober 2005 84 149 150
151 Chiral Chiral Chiral 391 (M+l) 455 (Mrl) 455 (M+l) Exagpld b%?g' 5

5- Hydr oxy- N- ( 1- phenyl propyl ) - 2- (t ol uene- 4- sul f onyl am no) benzam de %9n| ral HO
25 Cctober 2005 85 The conpound was obtai ned fromthe conpound of exanple
90 by cl eavage of the nethyl ether with boron tribrom de. Pharnmacol ogi cal

i-nvestigations 73
104 ~ 443 (M+1)
8]
.S\:N N
AT
F
105 395 (M+1)
0
\\SINH/N"'
W
O
106 o 447 (M+1)
H
l}lH
0:8:0
Cl
107 511 (M+1)




5 Human Kv1.5 channels were expressed i n xenopus oocytes. For this purpose,
firstly oocytes were isolated from Xenopus |aevis and webe l %g}hhﬁylated.
Kvl. 5-encodi ng RNA which had been synthesized in vitro was then 1njected
into these oocytes. After 1-7 days of Kvl.5 protein expression, the Kvl.5
currents were nmeasured on the 10 oocytes by the two-m croel ectrode voltage
clanp technique. The Kv1.5 channels werggq4 for this purpose usually
activated with voltage junps lasting 500 ns to O nV and 40 nmV. A solution
of the follow ng conposition flowed through the bath: NaC 96 nmM KCI 2

mM  Cad[dpg 8 MV MgTh 2 T v~ HEPES 5“nwrtrrrrateuqggiﬂp—ﬁrﬁ—mrfh—ﬁh€+ué
These experinments were cartied out at rogomtenperat e.'ﬁle foll ow ng re

15 enpl qyed for data acquigition and a ysi s: geneclanp anplifier (Axgn
Instrumgnts, Foster City, {USA) and Ma ) D/ A cornjverter and software

(AD nstrqunents, Castle Hil|l, Australga)] The subgtances of the inventijon
were tegted by adding themfingvarjous! g¢oncentratijons to the bath sol utji on.
The effects of the substanges weg al atgdhas |percentage inhibition of
the Kv1,5 control current whichaglobtaine en {no 20 substance was 3gdded
to the golution. The data Wwere thén &¥%trapoHated ysing the Hill equatijon
in ordet to determ ne the |nhibitorssonegntrations 1C50 for the respegtive
substan¢es. The follow ng | C50 val ueg e determined in this way for tfhe
compoungls |isted bel ow. 25|Exanple No. IS5 h“uM 1%.5 28.2 32.8
109 £ ' 493 (M+1)
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N
L
N
W
Oﬁl;s\©\
0
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44.1 54.5 68.2 25 October 2005 86 75.1 80.9 94.9 102.5 118.0 125..4 1310.0
EI.48. 5 157.8 16 17 18 19 20 21 22 23 24 25 25 October 2005
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The following further examiples were prepared in accordance with general method 5:




26 27 28 29 30 31 32 33 34 35 36 6.4 7.5 6.7 4.2 7.7 5.2 4.8 5.0 3.0 3.4

0.6 5.6 3.2 - 25 October 2005
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.0 2.0 37 11.9 25 COctober 2005 87 381.6 39X10
2
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513.6 523.0 532.5 544.0 7554. 6 5610.0 575.0 58>10 591.7 600.7 615.6 623.5
631.7 640.6 654.8 664.0 675.8 6812.9 25 Cctober 2005 88 694 R4 f8Po6hs’ 16 9
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733.1 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96
' 25 October 2005
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1.7 2.94.7 2.6 2.70.71.20.43.21.91.05.21.86.03.93.20.5
.9 1.11.00.7 25 October 2005
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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
OSHCi




1.0 0.9 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 1081.2 1091.1 1101.0 1111.7 1120.5 1&?6‘0&)bé9‘§&054
1152.4 1161.1 1172. 4
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1182.2 1192.7 1201.4 1210.6 1221.2 1232.9 1241.0 1251.8 1260.6 1273.3
1282.2 1291. 3 13010. 7 25 Cctober 2005 90 1310.7 1321.0 135&.061,[0%%'4&0% 1351. 2

1360. 9 1372.4 1381.8 1391.0
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1401. 4 1411.1 1420.7 1433.6 1442.8 1452.6 1462.5 1473.8 1482.1 1492.. 2

A 10A
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R51 Re- T-NR7 e | R3in which: R8 RO~RI0O R8 R9~RI12 R(%)E’F?l’ﬁzkoﬁ
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The following further examples were prepared in accordance with generai method 7:

Example Structure Mass (ES)
146 377 (M+1)
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0 15D E R(8) 20 RO~R10 R13\N A or EEND, D E R11RI 111 R11 is -CnH2n-; 2,3,
4 or 5, nis 0, 1, is oxygen; RB\NA Rl5 is a bond or oxyggf?b to.@sr' 2m; m
is 0, 1, 2, 3, 4 or 5; is hydrogen, alkyl having 1, 2, 3 0 q gr%o at ons
or CpH2p-R(14); pis 0, 1, 2, 3, 4 or 5; R(14) is cycloal kyl having 3, 4,
5 or 6 carbon atons, aryl or heteroaryl, where aryl and heteroaryl are
unsubstituted or 84

149 0 Chiral .391 (M+1)

150 0 Chiral 455 (M+1}
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/
151 o Chiral 455 (M+1)
O I )
. H .
. - H

0=5=0
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Example 152: 5-Hydroxy-N-(1 -phenylpropyl)-2-(toluene-4-sulfonylamino)benzamide

o Chiral
Ho\©\)t |
N
H
NH
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0=5=0 .




substituted by 1, 2 or 3 substituents selected fromthe groug consi ﬂ(l Ing
], Br, 1, CF3, OCF3, N2, CN, COOwve, CONH2, COW, y
avi g L 3t Oroper 405

having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 ar e at ons,
di met hyl - am no, sulfamoyl, methylsul fonyl and nethyl sul fonyl am no; 25

Oct ober 2005 92 R(9) is hydrogen or alk I having 1, 2, 3, 4, 5 or 6 carbon .
atons; R(10) is hydrogen, alkyl havi.ng 2, 3 or 4 carbon atons,

cycl oal kyl having 3, 4, 5 or 6 carbon atons aryl or heteroaryl, where
aryl and heteroaryl are unsubstituted or substltut ed by 1, 2 or 3
s ubst i t udhecogyiospdens eldainetdrayn thepcompsisd ohgxahple 90 B cle@Vagé of 3,

NH2, OH, alkyl having 1, 2, 3 or 4
'car bon i n@legwlﬁ%r\‘?mé)mf" % 3 or 4 carbon atons, dimet hyI ani no,

sul fanoyl, met hyl sul fonyl and net hyl sul fonyl ami no; 10 R(11) is cycl oal kyl

havi ng 3Phérm§3cﬂ’d§ iGalGAFd9Bafid s, phenyl, naphthyl, thienyl, furyl,
pyridyl, pyrazi ny? pyri da2| nyl or pyrimdyl, where phenyl, naphthyl,

e | e SR B o S PP S E o e
o Sunet LU 80 5 hahi i Blrtsped oo R R PR SS B
al kyl haooeyesiwereisoltart frdmoeemmmsaawrs and'vké}é)ddll@melﬂéteb K1.53efboding ar bon
at ons, dhﬁ%t hNICﬁl hag%ee%usy];)ﬂ) Yzed 1rr1n\af¥tpoy\levglsJ lti];é)nn?;]ljecet‘gd 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 am no; R(12) is alkyl having 1, 2, 3 or 4 carbon atons,
cycl oal kyl having 3, 4, 5 or 6 .20 carbon atons, aryl or , Where
aryl and heteroaryl are. unsubstituted or substituted by %?E%E%§ﬁ§X%
substituents selected fromthe group consisting of F, d, Br, |, CF3,

OCF3, NO2, CN, COOwve, CONH2, COVe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atons, al koxy having 25 1, 2, 3 gg 4 carbon atons, dinethylam no,

sul fanoyl, 30 nethyl sul fonyl and met hyl sul fonyl ami no; R(13) is
CpH2p-R(14); pis 0, 1, 2, 3,40r5; R(14) is cycloal kyl having 3, 4, 5 or 6

car bon q s tetrgghyd rofuramyl, tetrahydropyranyl, aryl or heteroaryl,
25 Cctober 2005 93 where aryl and heteroaryl are unsubstituted or
substituBed by 1,J08 or 3 substftuents selected fromthe group consisting
having 17 2, 3 of [B%ar bon atonb, alkoxy having 5 1, 2 3 or 4 carbon
. ng or car bon atong, al koxy havi ng or car bon

atonshi @Etnylanl?g Surfanmoyt met hyl sul fonyl and net hyl sul fonyl am no;
R(15) i9 cycloalkyl having-3. 4] 5, 6, 7 or 8 carbon atons; R(2) is
hydr ogerfldr al kyl {8&ving 1, 2, B or 4 carbon atons;

12 54

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




R(3) is alkyl havihg 3, 4, 5, 6 or 7 carbon atons, cycloal kyl having 3, 4,

5 or 6 10 carbon atons, phenyl or naphthyl, where phenyl, o gl are
unsubstituted of substituted by 1, 2 or 3 substituents selecte romthe
group consisting of F, d, Br, I, CF3, OCF3, NO2, CN, COOwe, CONH2, COw,

NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or
4 carbon atons, 15 di net hyl am no, sul fagpyl, nethylsulfonyl and

met hyl sul fonyl am no; R(4), R(5), R(6) and R(7) are, independently of one
anot her, hydrogen, F, d, Br, 1, CF3, OCF3, OCHF2, NO2, CN, COOwve, CONHZ,

COovB, N ©H, di'¥% hdving 1,_?, 3 or4 carbon atons, al koxy having 1, 2,
'3 or4 carbon atons, dinethylam po, sulfanmoyl, 20 nethyl sul fonyl and
met hyl suj3Bonyl am ne;10 and t he pharnmaceutically acceptable salts thereof. 2.
A compoupd-ef-theformilal as ¢clained in claim1, in which: 25 R(1) is RO
RO RB\NRR O-ER11 (R RO N Ais {CnH2n-; nis 0, 1, 2, 3, 4or 5 is
oxygen; BF¥2T A Oy RTT RI3STR' or N _

42 5.0

43 5.4

44 2.9

45 25

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

56 [100

{57 5.0

58 10

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 2.9




R1I0 .A ~D~ ,R11 25 Cctober 2005 94 E R(8) 5 10 R(9) R(10) 15 20 R(11) 25
R(12) 30 is a bond or oxygen; is -CnH2m; mis 0, 1, 2, 35 B Ros S
hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or CpH2p-R(14); p is0,
1,2,3,40r 5; R(14) is cycloal kyl having 3, 4, 5 or 6 carbon atons, aryl or
het eroaryl, where aryl and heteroaryl are unsubstituted or

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
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substituted by 1, 2 or 3 substituents selected fromthe group consisting
of F, A, Br, I, CF3, OCF3, NO2, CN, COOMe, CONH2, COWe, o&RicpSFbod KY!
having. 1, 2, 3 or4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons,
di met hyl - am no, sulfanmoyl, methylsul fonyl and methyl sul fonyl am no; is

- hydrogen or al kyl having 1, 2, 3, 4, 5 or 6 carbon atons; is hydrogen,

al kyl having 1, 2, 3 or 4 carbon atons,ggycloal kyl having 3, 4, 5 or 6
carbon atons, aryl or heteroaryl, where aryl and heteroaryl are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe

group c Hla{)btillg Lfl F—C€——Br— 1, CF3, OCF3, NO2, CN, COOwve, CONH2, COwe,
NH2, OH,| alr kyl havi'r?g 1, 2, 3 of 4 carbon atons, al koxy having 1, 2, 3 or
4 carborjiat ons, dijpwet hyl am no, pul fanmoyl, nethyl sul fonyl and
met hyl sylfonylam go. is cycloalkyl having 3, 4, 5 or 6 carbon atons, phenyl
or pyrid¥P2 where [pHenyl and pyfidyl are unsubstituted or substituted by 1,
2 or 39 Bgti'tumnthlwi-eaed fromthe group consisting of F, d, Br, 1,
CF3, OCFg NC2, CIN,° COVe, NH2, [©OH, alkyl having 1, 2, 3 or 4 carbon atons,
al koxy Hagdng 1, 23.03 or 4 carbpn atons, dinethylam no, sulfanoyl,
met hyl syl fonyl-.ang nyl am no; is alkyl having 1, 2, 3 or 4
carbon 3%, cycl%ﬁl kyl having| 3, 4, 5 or 6 carbon atons, aryl or
het er oanyhg 25 CCigpBer 2005
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95 5 where aryl and heteroaryl are unsubstituted or substituted by 1, 2 or
3 substituents selected fromthe group consisting of F, r 3,
QCF3, NC2, CN, COOMe, CONH2, COVe, NH2, OH, al kyl havi ng%o@be%éoos@
carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dimethylamn no,

sul fanmoyl, nethyl sul fonyl and met hyl sul f onyl am no; R( 13) is CopH2p-R(14); p
is 0, 1, 2 3,40r5; R(14) is cycloal kylgdaving 3, 4, 5 or 6 carbon atons,
10 tetrahydrofuranyl t etrahydropyranyl, aryl or heteroaryl, where aryl

and het eroaryl are unsubstitut ed or substitut ed by 1, 2 or 3 substituents
1, CF3, OCF3, N2, CN,

sel ecte bJ{I om the @r?uup conststyng of F, O, Br,
COOME, ( NH2, OH, a kyl having 1, 2, 3 or 4 carbon atons,
al koxy hag2 ng 15 11 02, 3 or4 caFrbon atons, dinethylam no, sulfanoyl,
met hyl si-feny—and-nethyl sulfonyl amino; R(2) is hydrogen or al kyl having 1,
2, 3 or 113%ar bon aﬂ Brs; R(3) i al kyl having 3, 4 or 5 carbon atons,
phenyl , [yggre phefyh s unsubstj tuted or substituted by 1, 2 or 3
substityents 20 $elected fromfthe group consisting of F, C, Br, |, CF3,
OCF3, NOBE35 CN, COCBE, CONH2, dOve, NH2, OH, alkyl having 1, 2, 3 or4
At A Al ey h li a¥al 1 - i 1
car bon s —akpxy—havi-ng— 2, 3 or 4 carbon atons, dinethylam no,
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sul fanmoyl, nethyl sul fonyl and net hyl sul fonyl am no; R(4), R(5), R(6) and
R(7) 25 are, independently of one another, hydrogen, F, Br, | 3,
OCF3, OCHF2, N2, CN, COOMe, CONH2, COVe, NH2, OH, al ky&%&?h?&r%?‘g, 3 or
-4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylan no,
sul fanmoyl, nethyl sul fonyl and nethyl sul fonyl am no; and the
pharmaceutically acceptable salts ther8bf. 25 October 2005 96 3. A
- conpound of the fornmula | as clainmed in claiml or 2, in which: R(1) is
RO\ /RI0 RO RS O 011 P x \ NA |- El~ N5A 0 10D E R(8) R(9) R(10)

Patent claims

1. A compound of the formula |,

R4 R1
R5
0
~R2 !
R6 N
R ”ISI\RS
5 ©0
in which:
R9. R10 Re_ R12 R9. R10
- R8> R8, ><A R13, RS
1)is N A
(1) NT A (S N
%,O }IE/ IIE,D
R11 R11 R11
10 A is -CnHop-:
n is0,1,2,3,40rb5;
O i$ oxygen;
D is a bond or oxygen;
E is "CmHZm',
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;




A5R(11) 20 R12 R9, .R10 or NA D, ER11 is -CnH2n-; nis 0, 1, 2 or 3; 1is
oxygen; is a bond or oxygen; is -ChH2m; mis 0, 1, 2 or%i' ig h %ogen or
al kyl having 1, 2, 3 or 4 carbon atons; is hydrogen or al Peirbes 1, 2,
-3, 4, 5 or 6 carbon atons; is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atons or cycloal kyl having 3, 4 or 5 rbon atons, is cycloal kyl having 3,
4, 5 or 6 carbon atons, phenyl or pyriayl, where phenyl and pyridyl are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
group consisting of F, A, Br, CF3, OCF3, N2, CN, COwe, OH, alkyl having
1, 2, 3 or 4 Rér bda hadmgen e dkyhaving hd2, B, 425 @ Gocarbon atdros; at ons,

i LR R TR R T e S
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,




.carbon atons, aryl or heteroaryl, where aryl and heteroaryl are
unsubstituted or substituted by 25 1, 2 or 3 substituent etl %ct d from
the group consisting of F, d, Br, CF3, OCF3, NG, CN, . , COMWe,
-OH, alkyl having 1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4
carbon atons, dinethylam no, sulfanoyl,_ nethylsul fonyl and _ -
nmet hyl sul f onyl am no; 25 QOct ober 2005 9935 10 R(13) is CpH2p-R(14); p is O,
1, 2, 3,4 or 5, R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atons,
tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl, where aryl and
heteroaryl are unsubstit uvikerearylsarsShéteraargl drg urbubgtitatedBossuistititod blys

G0k, CouD. ey Gt B9 e e ssteciedrom gl sppRsg skby
having 1, 2, 3 or 4 carl@nBatiogs, EHOF’:},'N@%@NOCC@ME?G@NIHQ,@OW@ sul f onyl

and nmet hyl sul fonyl ani no; R(2) is“hydrogen or al kyl having 1“or 2 carbon

atoms; R(3) is alkyl hawtig, OH, Alkgl haviegnbans ar angarbemefoths, AKBEEnAReRY!
i s unsubstituted or substituted by 1, 2 or 3 substituents
5 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
R9, R10 RS, R12
R8 O.__R11 R8 RSO
\N><A/ \E , \NXA/D\E/R11 R13\N><A/D\E/R11
05 7 or :
A is 'CnH2n";

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




selected fromthe group consisting of F, d, Br, CF3, OCF3, N2, 15 COOW,
CONH2, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atons, >abkRy¥r heys ng 1,
2, 3 or 4 carbon atons, dinethylamno, sulfanoyl, nethylsul fonyT and
-met hyl sul fonyl am no; R(4), R(5), R(6) and R(7) are, independently of one
anot her, hydrogen, F, d, Br, CF3, OCF§ OCHF2, 20 NO2, CN, COOMwe, CONHZ,
COwve, OH, alkyl having 1, 2, 3 or 4 ca ‘%on atons, al koxy having 1, 2, 3 or
4 carbon atons, dinmethylam no, sul fanmoyl, nethylsulfonyl and
met hyl sul f onyl ami no; and the pharmaceutically acceptable salts thereof. 25
4. A conpoundDof t hié &endipeoxyges; claimed in clains 1-3, in which: \/ RI10
R8 RN*A."OBE gR11 R(&) \is His -CnH2n-; 25 Cctober 2005 98 10 n is 0, 1 or
2; 0 is oxygeén; E s m; misOorl; R(8) is hydrogen or alkyl having
1, 2, 3 or 4 carbonyatonggg ﬁe(g)sizpopg.drogen or alkyl having 1, 2, 3 or 4
carbon at ons; A ’ .

- R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CpH2p-R(14);

5 p is0,1,2,3,40r5;

R(14) is cycloalkyl having 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,




-R(10) is hydrogen or alkyl having 1 or 2 carbon atoms R(ll) I s phenyl,

where phenyl is unsubstituted or substituted by 1, 2 or upst i nts
selected fromthe group consisting of F, d, CF3, @6 %%Qkﬁdbeé—i

-al kyl having 1, 2, 3 or 4 carbon atons, alkoxy haV|ng 1 2, 3 or 4 carbon
atons, di nmethyl am no, sulfanoyl, nethghsulfonyl and nethylsulfonylan1no;
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 fromthe group consisting of F, d, CF3, OCF3, COOve, CONH2,

COMe, OH, al kyl having 1,Wheremrgrang betetoarybarenmsubstitaied otrm!bshg.lted bg, 3 or

et hylsul fonyt am no B4y 2 G5t st hahe drl caRSRing ofF. one

anot her, hydrogen, F, CI ,CIOBB.I, NSENEN, CODME2ZC L, COlje, al kyl
havi ng 1, )2/ 390r 4 carbon atongggal I?cﬁ?y having 1, 2, 3 or carbon at ons,
di et hyl am no, sul f anoyl Nhimt@k| slkyf leanihg dnd, 20r mdnyd)rsatdm@,yaumnmw@d
the pharnaceutically acceptable salts thereof. 5. A conpound of the fornula
| a® clainmed in clainms 1-132, Bror\ﬂmarbonmrﬁsldm”@ﬂﬂ@amm sulfamol,

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, sulfamoyt,
methylsulfonyl and methylsulfonylamino;

and the pharmaceutically acceptable salts thereof.




-RB\ NX ~D, E, R11 25 Cctober 2005 99 5 10 Ais -CnH2n-; nis 0, 1 or 2; hD S
a bond or oxygen; E is -CnH2m; misOorl; R(8) is hydrogen or  al kyl having
1, 2, 3 or 4ygarbon atons; R(9) is hydrogen or alkyl hav§§8°§weﬁg%§ or 4
-carbon atons; R(11) is phenyl or pyridyl, where phenyl and pyridyl are
unsubstituted or substituted by 1, 2 8émf substituents selected fromthe
group consisting of F, d, CF3, OCF3, , COMe, OH, alkyl having 1, 2, 3
or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethyl-

am no, sul fanoyl, nethyl sul fonyl and nethyl sul fonyl am no; R(12) is alkyl
havi ng $; Azompayndpfdae frmula bas claimedlioglaopyl or 25nR¢High: s hydrogen; R(3)
is alkyl having 3, 4 or 5 carbon atons, phenyl, where phenyl is
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
group clfsjisting of F, d, CF3, OCF3, COOwe, CONH2, COwe, OH, alkyl having
1, 2, 3 or 4 cpgbongpapons, al koxy R9

R12
~ A RO R10
\NXA/ R \I\'><A,D\E,R11Or R13\N><A/D\E,R11

5 A is -CnHon-:
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;




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

nmet hyl sul fonyl and net hyl sul fonylam no; R(4), R(5), R(6) _and R(7) are,

i ndependent |y of one another, hydrogen, F, O, CF3, OCF3,2ZfRct )5
-CONH2, COWe, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1,
25 2, 3 or 4 carbon atons, dinethylam g? sul fanoyl , met hyl sul fonyl and
met hyl sul fonyl am no; and the pharnacedtically acceptable salts thereof. 6.
A conpound of the fornmula | as clainmed in clains 1-3, in which: 30 25

Oct ober 2005 100 RO R10 R(1) is RI3\NXA~D, ,R11 Ais -CnH2n-; nis 0, 1 or
2; Dis a boRDr iexygen-R(E)s -Cr2m; misOorl; R(9) is hydrogen or

al kyl having 1 or 2 carbaon atonms; R(10) is hydrogen or alkyl having | or 2
carbon atonms: 10 R(R1) is58di dadi4Prhaving 3, 4, 5 or 6 carbon atons,

DLy ueie BT EntR( 4, MRS, BB it Bk, 2,77 2
tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryl,
5 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, 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:

Ro. _R10
Ra\ﬁ>< ORI

R(1) is

A is -CnHon~




.OCF3, ON, COWe, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy having
1, 2, 3 or 4 carbon atons, dinmethylamno, 15 sul fanoyl, nethyl sul fonyl and
met hyl sul fonyl ami no; 20 R(13) is CpH2p-R(14); p is 0, 1, 225gFleber q0pa) s
-aryl or heteroaryl, where aryl and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 substituent sggel ected fromthe group consisting
of F, d, CF3, OCF3, CN, COOwe, CONH2TY*COMVe, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylan no,
sul fanoyl , met hyl sul fonyl and nethyl sul fonylam no; 25 R(2) is hydrogen;
R(3) is alkylNhaving®@Tar&dr 5 carbon atoms, phenyl, where phenyl is
unsubsti t ut edoor suigég('&(é#ﬁ_ed by 1, 2 or 3 substituents selected fromthe
group consisting of °F, ,» CF3, OCF3, COOve, CON H2, COwe, OH, alkyl
having 1, 2, B or 4sc@g atoms, al koxy 25 Cctober 2005 101 having 1, 2, 3
or 4 carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl and

met hyl sul f onyl am nan R(4)is OR{r5),, R(6) and R(7) are, independently of one

anoté1 er hydrﬂ?&‘*j”’ isF ’hyg'dge%FcSQ’r’aI%?é’ving\!I, 2?%%&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(5), 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:

RO, Ri2
rityis R8s > _D___Ri
30 N AT E




5 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, nethylsg%fon%l aﬁd
met hyl sul f onyl am no; and the pharnaceutically acceptable Prlobes of . 10
-7. A conpound of formula | as claimed in clains 1 - 3, which is and the
pharmaceutically acceptable salts thers&f. 8. A compound of formula | as
claimed in clains 1 - 3, which is 0 |0o7715 and the pharmaceutically
acceptabl e salts thereof. 25 October 2005 101a 9. A conpound of the fornula
1 as clained in one or nore of clainms 1 to 8 and the physiologically
" tolerated salfs thdfebhHpor; use as phar maceutical s. 10. A pharnmaceuti cal
preparation conprising an effectjve anmount of at |east one 5 conpound of
‘the formula | as cl%ined'?ﬁ’aﬁEEér more of clains 1 to 8 and/or of a

physi ol ogi cal py toligrﬂ&m S§abtvdeper eof as active ingredient together with
pharmaceutically acceptabl e cay riérs and additives and, where appropriate,

al so one or hore dshkemHdmarmacol ogi cal active ingredients. 10 11. The use
of a conpound of the fornula | as clainmed in one or nore of clains 1 to 8
and/®r of a physi ol®gi cali$ § ardi;er at ed salt thereof for producing a

el CaTent W R 1o SHORARE A AR B s SO MBRABERDY, 20 P op!
~formula | as R{®i mad hiydroges aralkphavidlg 1123 4cai®od 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




-and/ or of a physiologically tolerated salt thereof for producing a

nmedi canent for the therapy or prophylaxis of cardiac arrg%thnias whi ch can
be abolished by prolonging the action potential. 20 13. Ocipoer 205,
~conpound of the formula | as clained in one or nore of clains | to 8

and/ or of a physiologically tolerated t thereof for producing a

medi canent for the therapy or prophylaXis of reentry arrhythmas. 25

COct ober 2005 102 14. The use of a conpound of the fornula | as clainmed in
one or nore of clainms 1 to 8 and/or _of a physiologically tolerated salt

t hereof for producing a nedicanenh+ﬁ5$h§2?10thera or prophyl axi s of
supraventricul ar arrhythniBQUFQS. € ofDa bund of the fornula | as
claimed in one or nore of clains 1 to¥g dhd/of of a physi ol ogi cal |y
tolerated salt thereof for producing a nedicanent for the therapy or
prophylaxis of atrial fibrillation or atrial flutter. 16. A pharnaceuti cal
conposition Qénpriébn@nﬂganfective anount of at |east one .conpound of
the formula | as clainmed 1n one or nore of clains | to 8 and/or of a
physi ol ogi cal | y tolrerat eds falltoriher eof and of a beta-bl ocker as active

i ngredi ents ogether’mﬁtn Pharnageutically acceptable carriers and
~addi'tives. 177 A pH§P ?i?%ﬁgegonposition conprising an effective anpunt
of at | east dpe cqgpo f. the formula | as claimed in one or nore of
claims | to 8 and/or of a physiologically tolerated salt thereof and of an
| Ks channel bl ockermas adg O\ 1i;ngredi ents together with pharmaceutically
accept abl e Cﬂi(iers addi ti ves.

9) is ?'zggrogen or alkyl 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
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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 saits 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.






