; €3eHTr HQA6Tr Bn, zZWD 021 088073 Descri pti on PCT/ EP02/ 04138 ANTHRANI LAM DES,
PROCESS FOR THEI R PREPARATI ON, THEI R USE AS ANTI ARRHYTHM CS, AND
PHARMACEUTI CAL PREPARATI ONS THEREOF 5 The invention relates to conmpounds of
the formula |, R6. Y-NR2ZR7T OQOOR3 10 in which R(1 ), R(2), R(3), R(4),

5), have the neanings indicated hereinafte |
ggepar atwq%%ggéé)lghel r use, in parti c ceuti Eglyglidﬁb&ﬁB
conpounds of the invention of the fornmul h@m @ previ ously been

di scl osed. They act on the so-called Kv channel and inhibit a
pot assi uRPECHRtE@R . 15 which is referred to a§9lﬁﬁ“tra rapi dly activating

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

i ngr edi eANTHRANRLAMIDES, 2PROGES S QR M EIRNP REFARADION, BHER USEAS al

arrhythm ri phrillati r i I trial
fibrill aﬁﬁlﬁ“ﬂr‘\ﬁﬁgﬂ\(ﬂw‘ﬁér@&ﬁ #""ﬁﬁl\égag&ﬁﬁbﬁi %QH%’#%{'OH@% g"ﬁéﬂ%@ cardi ac
arrhyg hm as. The occurrence increases with increasing age and frequently

| eads to fatal sequel ae such as, for exanple, stroke. It affects about 1
m | | i on Fheinveation ealates/ieacorapoundsaofthedomoula it han 80 000 strokes annual ly
in the USA. The class | and Ill antiarrhythmcs in use at present reduce
the rate of recurrence of AF but are used to 25 only a limted extent
because of their potential proarrhyd hmkc side effects. There is thus a
great nedical need to devel opgpett pdi canents for the treatnent of
atrial arrhythmas (S. Nattel, A esart0J. 130, 1995, 1094 - 1106; " Newer
devel opnents in the rranagenent 0 rgibrillatijon"). 2 It has been
shown that nost supraventricuReéf ayrhyWhm as are subject to so-called
reentry waves. Such reentries occug n the cardiac tissue has a slow
conductivity and, at the sane time, get)RIhort refractory periods.

I ncreasing the nyocardial refractory riod by prolonging the action
potential is an acknow edged nmechanismfor 5 term nating arrhythm as and
preventing devel opnent thereof (T. J. Colatsky et al., Drug Dev. Res. 19,
199010 12 whith@®(1),FR2)sR(3)RE4)amR(iE), K(8pand R{E) Ba\fe)theameaamlgbymdﬁcateddr ug
action"), The | ength of the ctlo tential. is e entl etern ned by
The. oxt shpredtatet ot Bef proppiRlon aAcRBSpEnmasiE R nahareCeuidal 1 br ough
vari ous K+ channels. Particularly great inportance is ascribed in this

connection to a so-called delayed 10 rectifier I K which consists of 3
di f f er enThe copwoands of thinventien obithe formular | hawesnotgfrevinuskyreen disclosed.| |

antiarrhythm c . 9. d e'I' E4031 and e nantly
o exci uineLreten Besaralga kd Hnotsm Akl Afk bt p haeS R AR e
det efg edwhithhis irsfeereld 18 asfultrb&abidll‘gﬁactmlﬂhgldélla?,/e@ﬂ@ctlffbrtthh@btrlube tnever,

it has 15 energed that these conpounds have an increased proarrhythmc risk

at hear t humeadiea. Jivegompeynds-argdharaforevedy Rerticuarty suitable as pewek o as

t or sades, r m J.
Car di ol . 205 LERadREngREerte R e L"?5@32“%?‘5'%?@5@%w%rgﬁﬁ?’é&%@t i ¢
drug t heatrigy ajrhytbesias,es.gt airial fibrjlationgRF) ohatrlal flattéat al i n some cases, when
the rate is low, the activity of the IKr blockers has been found to

20 Atrial fibrillation (AF) and atrial flutter are the commonest persistent cardiac
arrhythmias. The occurrence increases with increasing age and frequently ieads 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 IlI
antiarrhythmics in use at present reduce the rate of recurrence 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®).

IR

$ONAANA



20 decline under the conditions of tachycardia, which is just where the

effect is required ("negative use-dependence"). \Wereas sonme of the

di sadvant ages can possi bly be overcone by bl ockers of the slowy activating

conponent (1Ks), their efficacy has not yet been proven because no 25

cI|n|caI |nvest|gat|ons wi th I Ks channel, bl ockers are known. The
partlcularly rapi dly" activating and vgry slowy inactivating conponent of

the del ayed rectifier IKur (=ultra- rapldly activating del ayed rectifier),

whi ch corresponds to the Kvl.5 channe], a particularly large part in

t he repdl has paen shownrhat frﬁ‘oﬁhéuly@Vﬁmﬁ'ﬁH'aétalf Mm'ﬁﬁrﬂfﬁlsyblﬁﬁ?t%/ﬁ se-galledkur

pot assi ﬂEERH&‘O@Jv@sCQP&rﬂPéeﬁtP& oSy \ﬁﬁé’ﬁ‘ﬁ]ﬁe i’%rdﬁﬂ:”l‘%?ﬁr UeHHY é(“sfoﬁ\ébéﬁﬁumt&i n of

| Kr or a’particula rve mnet or prolonging

action m‘ccemmé same tmhel,we‘r;oshbﬁrreirwtbmgeﬂmdsommfeaslngghamywbrmar hyt hm as.
Mat hemat i nodel_ s t he huma

action otentlal uggest t
Donar | irairagtore BeTied DiireRgRGIRe Acion AT ah 3oKIWAHEPY AaghARism for
f t |
Pl br B 3B fmPlafih SIS arid reBh{R) AEVABHmEARMEILQIT, 3] CORASR) &t A1 T

Resear ctDgODev.42es.4187-1890; 129 en#40; tRotasdismfchandelsjas tasrgeqs;toaadtla'rrnythmlc
r.enodel i

rmodel ) kR SEUAR g Ebe fencicot HiRsafi DAL is e SserDiall deleimiRed B 1an exent
does. 'nSloef- BoRa2YRe | Fifreedificf (Blels o8 bafElandh kot R¥Brhbak" ¢

i nhi bit eIUambOIaﬂ?;g?é@tsmﬁoﬂath%@d&lb@‘d ihKhis@onhKstion fea lsosdallet! delayed

proarrhythmc e ct on the ventricle is precluded fromthe outset (Z.
wandOet rgphﬁer@qwhnch;ggns@; of13 differantepmpanends: IKsKsansdifur-

Depol ari sation-1nduced Qutward Current |n Human Atrial Myocytes"; G -R Li
et al., Crc. Res. 78, 1996, 689 - 696: "Evidence for Two Corrponents of

Del ayed Nﬁ@&t ?]fft nKWnQ!é§§PItarﬁtﬂar |c¥€(8g gttt M2 263 8Rd d-sétal \%ﬁgj&ck ATDS

et al. Sl o 491, 1996, 31 fferences between out
current spreﬂonummnlyaarremlusmdy mebamdimadmaatmgepntaswunrmhaw@t I€ewhjch can
Antiarrhythm cs which act via selective bl ockade of the | Kur current or

Kvl.5 cHihreleckad kothdn celis ghthe mwaan yeatrickhard htherrtriday: kiawevar lhbﬁ@h _
o "agry erftdefna AR RS Hay el FEtdHtn jhBafinyibile TR heBliRaléRCa ne

channel )which ese fowbr nbesal, aadeairhwmnléslrefertdd)tzal@sjmrsadesﬁqpeurﬂesdbam beenh in
addition to o |, effects,of the su an : 98.04 521 and
90 99 970R88ed T PR ARG Ll BoaN A RN GREBh par 8048 n dPBndxuert

pot assi %ﬁf&%’f'ﬁ‘éssﬁh%ﬁﬂhﬁ hie 4rig 'Pr?é?aﬁ:?‘? B¥dides IS hiyH rlsll—'vh'ﬁc% &FtafdIgh Med
as Kvl.5 bl ockers are structurally related am nochromans in 00 12 077.

Thi azol i stimecaseswhgn thekalé isdowl, Sukactivity mhthe i iockera hals bﬂea fouatited in

the application WO 99 62 891. The use of various pyridazi nones and
pho&fhi rdecineansies thescongitions ehipchysardiaminiah igrdastouererthe gffect isyenuiied

bl OCkade(“h(?%éi‘v@'J‘éPeddér%éﬁdé?\cé Ilcat!ops WO 98 18 475 and WO 98 18 476.

same comnpounds re originally 4

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 slowly inactivating component of the
delayed rectifier IKy (=ultra-rapidly activating delayed rectifier), which corresponds to

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

comparison with inhibition of IK; or IKg a particularly effective method for prolonging



al so descri bed as i mmunosuppressants (WD 96 25 936). All the conpounds
described in the abovenentioned applications have structures which are
conpletely different fromthe conpounds of the invention in this
application. W are not aware of any clinical data for any of the conpounds
qlalned I n the abovenenti oned appllcatlgps. 5 Since experience shows that
only a small fraction of active ingredients frompreclinical research
successful |y overcones all the clinical hurdles |eading to a medi canent,

there is still a need for prom sing substances. It has no been found,
surpri sﬂﬁ@l%’”alta%*ﬁ’ntF}%Q'HW ﬁf‘ﬁrﬁh'{’%fﬁrdﬁ'ém@ﬁt'ﬂﬁé" Pfﬁ/‘@rﬁ‘tt'ﬂgr?t %rﬁb'“l'@'afsor mul a |

are Pot VbirnAgeal hddeld StnBHIRRak Udtioh pORIMEI suddaRY i iné BBEfiGarerit dped

as novel wth a particu arI geous sa ety pr of
The corr;injudcmieaofethdem ougmrtbpsmmnablhdymmonoumdu prgciselyrundertthé cul ar
arrhythmas, e.g. atrial fibrillation or atrial flutter. 15 The conpounds

can be epathelpgical genditions abehregiceatriat fibrilagion (. Gaustemanghieo R. dr RamitezeS. t o

he. Suscpfont RrataaTRlseahiE 18b8 5 47T 85 oI tarb® PERRITHERERY ST C

rhyt hm  a@rigpfibriliatibAindudee él@@l’ﬂ@an@?nd&elhbemlslymfrbﬁﬂa heamemtucalrmud@lu)sl y
been disclosed. Sone structurally 20 rel ated conpounds are described in the

publ i cations di scussed here| nafter. Thus, for exanple, conpounds A and B

LY e G T

i nhibito ound

Med. Chegrg g%i'fuc%?@??t inf fht ﬁ@r?naﬁsatﬁurﬁ Pﬂééhr fof |Hrthé308H?f?:ﬁ-:' Fdi‘@hl%%N?_Isop,/whan |

t et rahydror'soqui n benzodi azepi nes.
O=S40 i thedK(,y QurreniNs |mh|b)t®;d)1 coqirastdp bbc;kademﬂ I&tht}igathe risk of a

proarrhythmic effect on the ventricle is precluded from the outset. (Z. Wang et al., Circ.
Res. 73, 1993, 1061 - 1076: “Sustained Depolarisation-Induced Outward Current in
Human Atrial Myocytes®; G.-R. Li et al., Circ. Res. 78, 1996, 689 - 696: “Evidence for

Two Components of Delayed Rectifier K*-Current in Human Ventricular Myocytes®; G.
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 IK; current or Kv1.5 channel

have not to date been available on the market. Although numerous 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 98 04 521 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 IK, blockade is claimed in the applications

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



O/ C / NH GC=S=0Oi D European patent application EP-A O 686 625 descri bes
anthranilic acid derivatives and their use as cGW phosphodi esterase
inhibitors. Mst of the 144 conpounds descri bed by way of exanple therein
differ fromthe conpounds of the fornula | inter alia through repl acenent
o,f the sul fonyl group by a carbonyl groyp. Only 3 of the exanples Iikew se
contain a sul fonylam no substitution, of which conpound E (exanple 135 in
EP-A 0 686 625) cones closest in structure to the conmpounds in this

application.,K Possible.indications neptjone r e ai ned conpounds, ar.e
P hen cAREHasCPeg 8 dAHRPasABH WOKGR,e5 oahl i escribed
hypert engj @, AlhYL it . ' bi | ous
(ot t nenu g a8 entiBholl appRGsichE TR sl e uien R BempRIEY difeht! 5"
N A A Crrbithel comparsis@fith&invemdian ip this apphigatione ¥V é are &6t dawaredaf7arg00

St o gl Dasd BT HP FORPEMER ymiHaR shé oRuemRBRa ey AaditatteR.”
ant hraani Bjrfeead®ipdridAce \sab?vs Qﬁaﬂﬁcﬁrﬂ? ahrsmélhﬁa@tidh i adtre iﬁg:@@iéﬁt@ﬁ@ﬁﬂpf@:@ﬂﬂ@apf

this application inter alia through the presence of a free carboxy

f unct i onreseargipauccesstudiiovemsimesiall the elimigal hhudles demling to ainpedicament,
ant hr ani | .ani des,.. ' .10 _5- red heretocycles in the side chain,
such as, {I}e&? 'segtém%F‘ge&?@{s&@%'gg%&@%gﬁg the use thereof for treating

di abetes. 0 a~j NH 1 O=S=0 CF3 F 15 A potassi um channel -bl ocki ng action is
not nmentioned in any of these publications nentioned, so that the effect of

the strubthasaqwbeen ieund, surmyisingly, et thecantbranipmidesoting invantieacf theen
SXPefg eodfqr@‘i-‘%%%sﬁ&bn{ BI6BRE/s Bt thE hahfzh k1 8 UHARHBATHAY danbRiSH Be lised 7

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 structurally
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.



R8 RO\/R12 ~N~A | END | R11 Ais -CnH2n-; nis 0, 1, 2, 3, 4or 5 Ois
oxygen; D is a bond or oxygen; Eis -CnH2m; R13 RO~-R1I0 ~-N A | END | R11
R8~ or NR15 mis 0, 1, 2, 3, 4 or 5; R(8) is hydrogen, alkyl having 1, 2,
3 or 4 carbon atonms or CpH2p-R(14); 15 20 in which: R8 RO\/R10 R(1l) is ~N-A
E'~OI Rl11 pis O, 1, 2, 3, 4 or 5 R(1l4)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, C, Br, I, CF3, OCF3, NO2, CN, COCMe, CONH2) COMB,
NH2, OH, al kyl having 1,02, 3 or 4 carbon atons,Oal k aving 1, 2, 3 or 4
carbon atons, dinethyl amno, sulfanoyl, nethwy sylfo nd

met hyl sul f onyl am nog” Ry9) MNs gen or al hafing™, 2, 3, 4, 5 or 6
carbon atons; R(10) drog kyl havi 3 3 or 4 carbon atons,
cycl oal kyl having 3, 4, §Hor 6 carb@n atons, ary'il or heteroaryl, 8
where aryl and heteroaPyP=are unsubstituted orO5PB6ti t ut ed by 1, 2 or 3
substituents selected froamthe group consisting=s{ F, Cl, Br, I, CF3, OCFg,
NO2, CN, COOwe, CONH2, , NH2, OH, al kyl ha 1, 2, 3 or 4 carbon
atons, al koxy having 5 2, 3 or 4 carbon atoms~di nmethyl am no, sulfanoyl,

nmet hyl sul fonyl and net hyl sul fonyl am no; R(11) ig$ cycloal kyl having 3, 4, 5
or 6 carbon atons, phenyla naphthyl, thienyl, furgl, pyridyl, pyrazinyl,
pyridazinyl or pyrimdyl, where phenyl, naphthyl, thienyl, furyl, pyridyl,
pyrazinyl, 10 pyridazinyl and pyrimdyl are unsubstituted or_substituted by

1, 2 or 3 substituents selGected f the group confi sting , C, Br, I,
CF3, OCF3, NO02, CNg. CO\E, INH Od kyl haw ng 1, 3.0 car bon at ons,
al koxy having 1, 2, 3 4 ¢hrbon afons, dine i o, “sul anoy! ,
met hyl sul f onyl and r}l/ NH
O=8=o O=s=¢o
C D

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 carbonyl 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

10 heart disease, angina pectoris, hypertension, pulmonary hypertension, heart failure

and asthma. This by no means makes it obvious that these or similar compounds can
be used as antiarrhythmics.



15 nmet 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 carbon atonms, aryl or heteroaryl, where aryl
and heteroaryl are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F) 20 CI, Br, I, CF3, OCF3, NO2, CN,
Cpove, CONH2, COVB, NH2, OH, al kyl haviry 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfonyl
and net hyl sul fonylam no; R(13) is CpH2p-R(14); 25 pis O, 1, 2, 3, 4 or 5
R(14) is cycloal kyl having 3, 4, 5 ¢f 6 carbon atons tetrahydrofuranyl,

t etrahydropyranyl, aryl or h%t eroaryl, where aryl and heteroaryl are
unsubstituted or substituted by %: S ituents selected fromthe
group consisting of F, 30 Cl, B 3, & NO2, CN, COOve, CONHZ,

COMB, NH2, OH, al kyl having 1, 2, 3_'1‘5'r 4 carbon atons, al koxy havi ng 9
1, 2, 3 or 4 carbon atons) dinet hycf‘ Ti%0, sul fanoylE nethyl sul fonyl and
nmet hyl sul fonyl am no; R(15) is cycleakhkyl having 3, 4, 5, 6, 7 or 8 carbon
atons; R(2) is hydrogen or alkyl wiljng 1, 2, 3 or 4 carbon atons; 5 R(3)
is alkyl having 3, 4, 5, 6 or 7 carbon atons, cycloal kyl having 3, 4, 5 or
6 carbon atonms, phenyl or naphthyl, where phenyl or naphthyl are
unsubstituted or substituted by 1, 2 or 3 substituents selected fromthe
group cobsicpeangaténtpplcatidy EPFA 00947 SQTERiMB@ERiarge, sob@digt CONH2, COVB,
NH2, OH,_al kyl having 1,.10,2, 3 or . 4 carbon at al koxy. havin 2, 3
of 4 carhSRdRenTEUS AT B RomBolads MRy Are S I aeth Biaptatedin £2

met hyy suahtagphiets &%‘ng%ﬁé&) MBEbd: thB(EhthidlicRicld dafifativesstasantanblan altfepne
anot her, hydrogen, F, CI, Br, |, CF3, OCF3, OCHF2, NO2, CN, COOve, CONH2,
covB, NHromdhe cempaungs\af tjs Bpplicatprdinter aliartbmugh3hatpsesence afexfredavi ng 1,
2) 3 or ms, di met hyl am no, sul fanoyl, nethyl sul fonyl and

nmet hyl su‘%@%’?gﬂ?ﬁhﬁ and the pharmaceutically acceptable salts thereof.
Preference is given to conmpounds of the formula | in which: 20 R(1 ) is RO
R10 Rg R12 R8~ ~ ~O ,Rl1 R8~ ~ R RL1 NAE ~NA ~E~Ais -ChH2n-; nis
0, 1, 2,EuropgagmpatentapplicationER-ADH:4Y $35 deperitesoanthignilemides with veripps, -

S 19} Sl o e o g M PR P,

or 5; and the use thereof for treating diabetes.

0
N
I}IH H\/>
O=S:O
<

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 |
could not have been expected.

The present invention relates to compounds of the formula |,



10 R(14) is cycloal 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 consisting of F, C, Br, I,
CF3, OCF3, N02, CN, COOWMe, 5 CONH2, COWB, NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 o~ 4 carbon atons, dinethylam no,

sul fanoyl, nethyl sul fonyl and nethyl sul fonyl am no; R(9) is hydrogen or

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons; R(10) is hydrogen, alkyl
having 1, 2, 3 or 4 carbon atons, cuﬁalkyl having 10 3, 4, 5 or 6 carbon
atons, aryl or heteroaryl, where | 'and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 subsi§ ected fromthe group consisting of
F, d, Br, I, CF3, OCF3, NO02) , CONH2, , NH2, OH, al kyl having
1, 2, 3 or 4 carbon atons, al 215 1, 2, or 4 carbon atons,

di met hyl am no, sul fanoyl, nethyl sul fonyl and nethyl sul fonyl am no; R(11) is
cycl oal kyl having 3, 4, 5 or 6 caﬁﬁbnn , phenyl or pyridyl, where
phenyl and pyridyl are unsubstituted®a substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, C, 20 Br, I, CF3,
OCF3, N02, CN, COwe, NH2, OH, alkyl having 1) 2, 3 or 4 carbon atons,

al koxy havij hl’ 2, 3 or 4 carbon atons, dinethylam no) sulfanoyl,
nethylsdﬁﬂgﬂgr and net hyl sul fonylam no; R(12) is alkyl having 1, 2, 3 or 4
carbon atons, cycloal kyl having 3, 4, 5 or 6 25 carbon atons, aryl or

het eroaryl, where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substjt @&t sR46I ectelO%r o 2he grouf9copBil€ting of F, C, Br, |
CF3, OCF3, NOZ)H&N,)S&NE, géﬁ'ﬁli%‘ﬂw Nl-é,130-l | kyl havggg 1, 2, 3 or 4
carbon aBbhd$ al kody hdving 30 ™, 2/ 3 or 4 cdﬂbonﬁato ,wﬁlﬂ@tﬁykﬁgino,
sul fanmoyl, nethyl sul fogyl and nethxkyulfdnylanino;o 1T'R(13) 'is
CpH2p-R(14); 5 10 15820 25 p is OE 1, 2, 3, 4 orE5; R(14) is cycl oal kyl
having 3, 4, 5 or 6 rbon atom;,I ?trahydropyra |, tetrahydrofuranyl,
aryl Bor heteroaryl, dre aryl and heteroaryl ar dnsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe group consisting of
F, C, Br, I) CF3, OCF3, N02, CN, COOwve, CONH2, COMVB, NH2, OH, al kyl having
1) 2, 3 or 4 cArbon igtOfBlpnal koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul fanoyl, nmethyl sul fonyl and net hyl sul fonyl am no; R(2) is
hydrogen or al kyl having 1s 021, 3, &r4 ar 8arbon atons; R(3) is al kyl having 3,
4 or 5 carbon @tonsy phquL, where phenyl is unsubstituted or substituted
by 1, 2 or 3 s bsti t'BEAYE® el ected fromthe group consisting of F, C, Br
I, G, OCF3, H02, Ghla K&kder ofygdd2, COMB, NH2, OH alkyl having 1, 2, 3 or
4 carbon atons, al koxy_having I,” 2, 3 or 4 carbon atons, dinethylam no,

sul f anoyl , rretEyIsuI'ﬁoﬁdeZmd met hyl sul fonyl am no; R(4), R(5), R(6) and
R(7) are, independently of qgn not her, hydrogen, F, C, Br, I, CF3, OCFS,
OCHF2, NO2, CN, COOV®@, coiﬂg;?c%\?g,‘{]%é OH, alkyl having 1, 2, 3 or 4

car bon at ons, ﬁtgsostgﬁyirdybn}aﬁ% havifg 121293@%@%9%*0@5@@}}”2;’&“@4)?

sul fanoyl, nethyl'sul t and hyl stl f onyl am no:
p is0,1,2,3,40r5;
15 R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, aryl or

heteroaryl, where aryl and heteroaryl are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO2, CN, COOMe,
CONH»5, COMe, NHp, OH, alkyl having 1, 2, 3 or 4 carbon

20 atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethyl-
amino, sulfamoyl, methylisulfonyl 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,



and the pharnmaceutically acceptable salts thereof. Particular preference is
gi ven to conpounds of the formula I in which: R(1 ) is RO\/R10
RB~N~A~p~E~RI 1 A is -CnH2n-; R9\/R12 R8~N~g~~~E~ R11 RO R10 or
R13~N~A~p~E~Rl 1 12 nis 0, 1, 2 or 3; Ois oxygen; Dis a bond or oxygen;
Eis -C2m; 5 mis O, 1, 2 or 3; R(8) 4s hydrogen or alkyl having 1, 2, 3
dr 4 carbon at ons; R(9) is hydrogen or aq kyl having 1, 2, 3, 4, 5 or 6
carbon atons; R(10) is hydrogen, alkyl having 1, 2) 3 or 4 carbon atons or
cycl oal kyl having 3, 4 or 5 carbon atons, 10 R(11 i S, | oal kyl. havi ng 3,
4, 5 or 6 carbon atoms, ph¥pge QJVP?RA ﬁﬂﬁﬁr‘,’a%@ “M?uﬁ‘ﬁﬂrﬁk’@qﬂ%e%a%
unsubstituted or substitut i SRS (‘60@13 i e
group consisting of F, C ﬁ%@ﬁ%égb@t&%é:%% NOZ,E%IEIWCEO%E,@@&E, a @'rgr@éwng
1, 2, 3 or 4 carbon atons,ClaBroxCHz@QCkg,INO32, Chl, &OQM=a1GONHat C@Me 15

di met hyl am no, sul fanmoyl, methyl sul fonyl and methyl sul fonylam no; R(12) is
al kyl having 1, 2, 3 or 4 delgbéhi.@dimh’eavmgc1|,c?aekq;|4 earbon@tamsalkoxy hawingon
atons) aryl or heteroaryl, where aryl and heteroaryl are unsubstituted or

substBtuted by 20 1, 2 or B &dRt4 cabenatemse diraethylaginentuli@meyb consi sting
of F, G, Br, CF3, OCF3, W 99\5% , al kyl having 1,
2, 3 or 4 carbon atons, a:\%&“ﬁ?g\?' g ,m, olfro ca'rnél’;n at ons,

di net hyl am no, RéuUl)f aiswytloatkyt having I3 dn$lor&nchrben laydrme] ploerwl araphdhyl25 R(13)
is CoH2p-R(14); pis, 0, 1, 2, 3,.4 or 5. R(14) is cl oal kyl having 3, 4, 5
or 6 carbon atons, t@{WﬁJH%fRYf'QMyIp}'ralié’ﬂ aW'Iﬂa&Wﬁ ﬁ?Yf‘mH%’;'ﬁl or

het eroaryl, where aryl an I i : iajut ed by
30 1, 2 or 3 substi tuentsqgﬂé%gﬁeégf%rnﬁhﬁ e’qgmg)’ f%%?g’gta 'hgy%hﬁf" Cl, Br,
CF3,100CF3) N02, CN, COOMVe,pytidseny! aa/pyrimidy! arkynsukstitutgd or skpstituted iy 1,

carbon atons, al koxy havi 1,2 ar 3.4 carbgn atons. dinethylamnno,
st famoy| - met byl sul fonyl SRESEPRGHBNIS SRR te SouPcariBgat Fo!
al kyl having 1 or 2 carborgal apeg, GCP), NOAIGN! COME,'NHS, O, alkyPhadh§an
atons, phenyl, 5 where phenyl is unsubstituted or substrtuted by 1, or 3

substituents sel ected frontder 4carhpreatosss alkoxydfaving 112, Bor, 4 CabhonOCF3,
NO2, COOMe, CONH2, COwB, OH, al kyl having 1, 2, 3 or arpbon at ons, al koxy
having 1, 2, 3 or 4 car borﬁtamwé?lm%‘gm&a?ﬁ'é@oﬂtmﬁ '§>HMW§| sul fonyl
and {gt hyl sul fonyl am no; jﬂemy@ulfoﬁfllﬁ}nin&( 6) and R(7)
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
20 C|, Br, I, CF3, OCF3, NOg, CN, COOMe, CONHp, COMe,

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

1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(13) is CpHzp-R(14);
25 p is0,1,2,3,4o0r5;
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 from the group consisting of F,

30 Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONHao, COMe,
NH»o, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having



are, independently of one another, hydrogen, F, C, Br, CF3, OCF3, OCHF2,
NO2, CN, COOwe, CONH2, COwB, OH, alkyl having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sul fonyl and net hyl sul fonyl am no; 15 and the pharnaceutically
acceptabl e salts thereof. Very parti cul % preference is given to conpounds
of the formula | in which: RLO0 ~Rl1 RS ~ ~O~-E AR(1 ) is20Ais -CnH2n-;ni s
0, 1 or 2;Gs oxygen;Eis -CH2m ;25mis 0 or 1;R(8)is hydrogen or al kyl

having 1, 2, 3 or 4 carbo dro en or al.k n 1, 2, 3 or
4 carbon atons; R(10)is hyd %ggrf’“ﬁg%&’ﬂ)la A E;“ﬂtﬂ)ﬂlra"ﬂ”%éﬂ omsR(11 )i s
phenyl, 14 where phenyl métw&ﬁﬁbﬁylléﬂ&tﬁétmsm fdnhinbed by 1, 2 or 3
substituents selected fromthé group consisting of F, dl, CF3, OCF3, CN,

COve, OH) al kyR 1% iiagyaloalkyl tsa\ang$ dabpBr/ ar 8earben &®ms;having 1, 2, 3 or

et hy ! suf ey SRR M el e T B BTS20 ng 3. 4 or s

carb@n aRr(@ys, iplky havinges, e, Bheml7 ¢carbunitdins] tydiealk@mavingss,i4,8 edeby 1, 2
or 3 subst@lpt;uents sel ezvtged fromthem%roup con5|ysdt]| ng of F, C, CF3, OCF3,
COOVe, 10 CONHEarbemetomexphenykor naathi 1, 2, 3 or 4 carbon atons, al koxy

having 1, 2, 3 or 4 |fH§'l(| y. nyl
and rnet hyl sul f onyl an‘&ﬁ%’awpgﬁg#t@(%% an B%?y?aa%e% At@"eggtr?&e{riﬁ%'fg
one anot her, hydr ogesubskiuefits s€ledteddra th&yrouptEdsistirly SIARHRI, BEAVBF30H,
al kyl haV|ng 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon

atons, di net hyI am ndQCEg| NOmGN, GQOMM; SOONEp; ICANt, M‘lmﬂ)lslualkplmdmg ho;
and t he pharmaceutical | y acceptable salts thereof. 20 Very particular

preflé ence is |ikewidd a4 6amonoms, alkoyy hayndot, 2,1F0F cathon atoms, whi ch:

RO R12 R(1 bond
or oxygeg; )E : : - On@ée%ﬁn?%o ?Ifégb?lR{r%l h?lgulﬁ?/ rI 83’33“%&‘3’%51,!8”'%3\[?9161 o
2, 3 or R(4)pREB)REpand R(7)

are, independently of one another, hydrogen, F, Cl, Br, |, CF3, OCF3, OCHF>,

NO2, CN, COOMe, CONH», COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon

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

Preference is given to compounds of the formula 1 in which:

20
R(1) is - -
9% R10 R9_ R12
RB\NX O~ R ,RS‘NXA/D\E’m 1 R13?:><TBD\E/R1 1
or
A is -CnHon-;
n is0,1,2,3,4o0r5;
0 is oxygen;
25 D is a bond or oxygen;
E is -CmHom-:
m is0,1,2,3,4o0r5;

R(8) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or Cpng-R(14);
p is0,1,2,3,40r5;



15 R(9) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atons; R(11 ) is
phenyl or pyridyl, where phenyl and pyridyl are unsubstituted or
substituted by 1, 2 or 3 substituents selected fromthe group consisting of
F, d, 5 CF3, OCF3, CN, COWe, OH) al kyl having 1, 2, 3 or 4 carbon atons,
a] koxy having 1, 2, 3 or 4 carbon atonsqgdinethyl am no, sulfanoyl,

t hyl sul fonyl and net hyl sul fonylam no; R(12) is alkyl having 1, 2, 3 or 4
carbon atons or cyclopropyl; R(2) is hydrogen; 10 R(3) is alkyl having 3, 4

or 5 carbon atomns) | . wher enyl Ls supstituted or substltuted by
1, 2 or 3 substitueﬁ%}gﬂzel'%a“g‘aae'#ﬁg?ﬂv\{%é B&ﬁét?%q 9%’ %far)gl Ofar |
OCF3 COOMe, CONH2, COMB, h@ﬁroﬁMy\hhé\@Val’QDaﬂd h8ter6a|€}l are Gﬂélﬁb@#ﬁtlﬁé@'@iﬁ
al koxy having 1, 2, 3 or 4 carbon atomns) hyl am no, sulfam)?;
g0

net hyl sul fonyl and net hyl substtuiediby Ao2 q:z@@ubsm@wts selerteghioomt

OB, G al Kyl having 1, & nS&,sP%Soﬁ?er B S OCERDR?: @.9@8%2 S or
4 carsbon atons, dinethyla s@dmgomh@amryk watbg.&y 2;1?11? {:ﬁrbon

net hyl sul fonyl ami no; and t e plarmaceut ereof .

Very particul ar preferenc%tér%sféﬂkbﬂéﬁaﬁhﬁqnztQ&QWBH%t%st&ﬁ\étﬁ}'ﬂW| a |
in which: RO RI0 R(1) is RI3~N-A ?n-: nis 1 or 2; D

is a bond or oxygen; E |sanmnel.2$ﬂl{3armylnmeﬂndﬁwf onyl ard R(@b\ylselfcmy(tam@@n or

carbon at one: R, 6 ALEBeR iy Radino, |, 2 2 4 S3° % Shof Abmbar one. ~ "
phenyl \Aheresmqﬂ yhshydwg&nban(ytha\ﬁﬁgqr2ssb$uldaabsﬁammsl g%ldﬁllz%rzmévmgl\l

substituents ect ed rom-t F‘I group consl St ng o ,
COMH0 OH, al kyl havidhd, §,or6 caben atomsr dyhorhetesoanyl,koxy having 1, 2, 3 or

G o Ao, ot ) e AR rod AN S le B sunssngeay,
is aryl or heteroaryl, where @:ralbummém*s selstted fraﬁﬂhe@ubﬁbbhu‘éﬁnb of F,
substituted by 1 2,07 3 OB HEY ?@Edg&LﬁBc&ueh&q‘iﬁﬁz 8oWes of &
can bon ators, a1 koY, D2 ik o aflBhaind 3 B8 2 ogH B ARG Raving
15 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
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,
20 Br, I, CF3, OCF3, NOo, CN, 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(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
25 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, OCFg, NOg, CN, COOMe, CONHp, COMe,

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

30 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;



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, C, CF3, OCF3, COOwve, CONH2, COWB, OH, al kyl having
1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul fanoyl, nethyl sul fonyl and nethylsulfonylanlno 25 R(4),
R(5), R(6) and R(7) are, independently o? one anot her, hydrogen, F, C,
CF3, OCF3, CN) COOwe, CONH2, COwB, OH, al kyl having 1, 2, 3 or 4 carbon
atons, al koxy havin : 4 carbon atons, dinethylanino, sul f anoyl ,
nethylsulfonylaé ﬂﬁ%%ﬁﬁﬁh?«ﬁhylanino 30 and the pharmaceutically
acceptable salts th eof is 0 i éhg nglcals and al kyl ene radi cals nay be
strai ght-chain or branched Thi 58 bplies to the al kyl ene radical s of

t he fornmul ae CnH2n) m149-|2rrs @V@lo&lkbﬂﬁnwﬁg RyY4, S@ﬂBWrbo@atbrﬁé kyl ene radical s

may al so be straight-chain or branched 1f they are substituted or pr esent
in other radicals, e.g. inedahydrrexiaNyhdeteahydsefuranyd, anyler heterearyll kyl 5

radi gal . Exarpl es of al ky'wﬂ@rg'acrﬁltﬁbd”‘@&e?@érwentL)f/if%ﬁ)blstltu?ecf’épgé’tgstlt%tigﬁOpyl

n- butyl, isobutyl, sec-butyl I'sopeéen

n-hexyl, 3, 3-di methyl butyl1, m;hbst‘fhamtdlsewcﬁed frb&dtr@agr@udefonssdn@ro@m
these radicals, e.g. nethyl ene, et hvl ene, 1, 2-ethyl ene & opyl ene,
1, 2- propyl ene, 2, 2-propyl é-?l'e r,1 @Fﬁr %ﬁ&r@&l &L&QQ QOH 2+9 ene,

1, 5- tyl , 2, 2-di met hyl - 1 6-h t
exarrglegsyofengl kyl eneI Pgtdl ¢ 8@@%"‘%‘2}69 1ads B aﬂe’)&y%[g @\?ng@kﬁ’éy Raving
b hed. Ex I f I t

cyel opr opyl agﬁcfibﬁtyfycf%?yél 4 BapBR ApliR. Bty %ef SUBRRE o e
cycligpent yl ) 2- met hyl cycl qhyﬂwlsulfanmdwmgmlm lamiagcl opentyl, 15

cyclohex%l 2- nethylcyclohexyl 3-meth Xclohexy 4- nethylcyclohexyl

cycl ohep Q etis hydeagan-.er glkyl thayingal s2, iCArBRY @’ioé‘?ﬁ’ar 2- or 3-thi enyl,
2- or 3- yI, or b5- |mdazonI 1-, 3-, 4-
or 5- pyrg IyI'?lalkyi?‘gV@p 33?8%{%85%% Jtomszph?ﬁyll 2,4-triazol 20 1-, -3- or
-5-yl, 1- or 5- tetranlwémlpheihy} |s4.msmbsﬁnmmbnsubstltmed b@H aoﬁssabsmlehtﬁl,

12,3 oxadiazol- 4 Olasibyho b ooB LB ¢ 85), Chis, QOFs, NO,

1, 3, 4- oxadi azol - 2 y|S&RC

L azolyl | 1S BERiRBIoN, oM g loR SKYATRGAE: Ford SV
7 Prdolyl. el -, °r9a4§?‘ﬁ?9‘ﬁ§%§?“'ﬁ? PHaTEQ 1Y 2: 3858 cirborfatorfs, d'@‘e’"?ﬁam%
7-indazolyl, 2-, 3- thamcﬁH,,méthylsmfonylahcnmemyls,ult)onyla,muae 4-, 5-, 6-, 7-
or g Lfﬁﬂkﬂ)?ﬁ\'ﬁf Rig) a@d P‘@ -_o?rs qﬂf"ngi‘if’: 'n§|y| 1?_ 451j,5-5j,6?j,7-7-
Cholubed. t hat &%L'Wd?*’?gs,@ﬁ“yﬁ?%ﬁg?@@' TG F 1B 1 OrBr O3, TiHRLR0

Par taccul ar pr eOne ONg G@OMQ/EEIONHZIL ICOMe} RH OHiredlkyl haviige e, thoefghrbon
furyl, pyrrolyl, 1 mdazolyl, quino pyrazolyl, pyridyl, pyrazinyl,

pyri m di nyl anatomg; iatkaxy inaving 1,18 SDQM dgrbmmlwmszdlmethymmind suifancigy,

Thi enyl neans both 2-. and 3-thie means both 2- and 3-furyl. Aryl
i s phenyl and P® hB'r'SLt“oHX thggméiﬁ@f’rtut ed phenyl radicals my be

substi t“éﬁ@th@%ﬁé\%a?oeuﬁcﬁll &d@b?aﬁlé%ﬁlts%é_ééﬁ“ tuted in the 2,3, 2,4, 2,5,
2,6, 3,4 or 3 ositions, trisubstituted in the 2,3,4, 2,3,5, 2,3,6,
2. 4.5, 2Partisular mefe@qedsugwem@ cmpmmdha@omdadm@mm S0 appl y
anagﬁousl y to the N-containing heteroaromatic systens, the naphthyl,

t hi ene or 10 furyl radical. In the case of di- or trisubstitution of a
radi cal , ﬂﬁssubstituents may be identical or different.
R10 R9 R12 R10
>< O R RS\NXA,D\E,RH >< DR
or

A is 'CnHZn";



15 If the conpounds of the formula I contain one or nore acidic or basic
groups or one or nore basic heterocycles, the invention also includes the
correspondi ng physiol ogically or toxicologically acceptable salts, in
particul ar the pharmaceutically utilizable salts. Thus, the conpounds of
the fornula I which have acidic groups, 48.9g. one or nore COOH groups, can
be used for exanple as alkali netal salts, preferably sodiumor 20
potassium salts, or as alkaline earth netal salts, e.g. calciumor
nmagnesi um salts) or as amo salts, e.g. as salts with anmonia or
organi c anines or arflno ad?ﬁs né¢¥§ conpounds of the formula | in which R
is hydrogen itgis pq§§kg%ﬁm for exanple, for the sulfonam de function to be
depr ot onat ed to forma ium salt. Conpounds of the forrmula | which have
one or nore ba3ic, iisa bgnbooexigedt e, groups or contain one or 25 nore
basi ¢ heterocy, I|c r.in an also be used in the formof their

physi ol ogi cal | t ol d7 eﬁﬁ%ﬁﬂld addition salts with inorganic or organic
aci dg, for exanple 3@ hydrgBhH % g? phosphat es, sul fates,

met hanesul f onat es, et at €3 [ a%f mal eat es, fumarates, nual ates,

gl uconates et cR(g)f tnb«hydmgmm@kwfhatvhﬁfczrwbm cafsw atomsyot h aci di ¢ and
basic groups in the nolecule, the invention includes not only the salt

forms 30 descrR@d ahyerogen enalkyl having 10213, dd SHsGSHOSN a$9'l"§s can be
obtai ned from c n° a for
R T T e L R e

eI se by ani on exchargyet d)lf@Uam:drrmtosml ts. 19 The conpounds of the formul a

y when app prla,tel tltut exi st in stereoisaoneric forns. If the
contunde. of LRGN orth Gy ORI BRVING Softch oF B AOR BIATES STTVAG Ay,  t heoe

may have, independently ofyqag rp?"é‘ﬁghﬁﬁd p?ﬁ@yl%ré% ELGtiale Bt é?fbs¥|ﬂﬁe(5by1
configuration. The invention includes possi b e st ereoi soners, e.
enantionmers or 5 di asterecﬂrelr3suhstﬁuei\tstaﬁlwedfrmwwheogronpraonstseng@ffoﬁd:,r| c

forms, e.g. enaantioners d/ [ astergo in.a r The veniion
thus includes, for exarrpl ?%ﬁ@@ﬁéﬂrﬁéﬁmMS a?ky ﬁ? ViRgt h 50“{

| evorotatory and as dextrcg%gﬂ Qfdﬁ'!é""nefllk lrﬁ?dZ opgec Qéﬂ%fm xtures
of the two enantioners in various rdtios’or | ormo racenat’es.

| ndifd dual stereoi soners aiimetiylamimeasalfambyl; ewpihylsalfdny! ndcti onating a 10
m xture by conventional nethod r, for exanple, by stereoselective
synthesis. |If nobile hydrdg® V&Hﬁﬁﬁyéwcﬁ)resent all tautoneric forms of

t he conpounds a e

nvent i on. | The Eapatld HRADR L 3R B IARS tcalky| Hebir S or 5

chem cal processes, caibermammsaamlmshejérqmylch are outlined as schene 1 or 2

bel ow. The radicals R(1 ) us herein are | h cas ined as
i ndi cated above. As shown Y car&l ailg\jet(e{)m(}?{ %tsﬁ@’ %9%?@?5% tgaiybe
prepay ed, for exanple, by 1, mén@bwsm@@mbls@gao@éu ﬁahﬂthecgrbbpwhsenﬁgb#of
t he forrrula Il in a solvent such_as_wat dine or an ether in the

presence of a base with a @uPf.dals. QQFGFN@Q (QN,t(ﬁ@QM@rﬁiO&Wﬂ:ﬁ M@ZQL‘IL or a

sul foni ¢ anhydride. Suitable. as basge are i ani ¢ bases such as,
exanpl e, sodi um car bonat e Yl HgViRgs1 Lﬁnsn?/"o‘p FPMSy 8@‘932%93@851 @J@ho"as

for exanple, pyridine or t q?gpn e &
carboxylic acid of the for‘{rr%?bef‘ gndl{rﬁee'il;\ygﬁmgcﬁt‘)\l/fgbﬂ%’l,w%ﬂ;h?e&ygwe’H?'gj
reacti on with a chl ori nat imethylpaifonglantings, for exanpl e, phosphorus

pen hl ori de, sph o] | oride or thionyl chloride, in an inert

sol t to gi v%ﬁgﬁ dﬁ%épﬁ?ﬂ @If e and then be reacted with an amne of the
formula HRL to give,the tLtl s of the fornmula |I. However,
activation of the c(;? boxy|§5’r§u%0$m‘wﬂ * 30 conmpound of the fornmula Il can
al so take place in aR@i4)f ds eptloaikyl hdvimg 8xanPloe Blarbore atimé,he numer ous

met hods famliar to the skilled rker and used in peptide chemstry 20
for forming ami de bonds, fieraBydaiiranyytetghydrapysanylanyl o hetRERANnhydr i de

R L L L ‘%ﬁé}e tlodnﬁ%@?c?%gpéﬂerﬂﬁ%%bé uq’*ﬁr sutfstltuted by

di cycl ohexyl car bodi i nde. activate
carig8ixylic acid with an arri,raeom substitbentsrsmldcledHfrbin ihe gi'dupm:bagsbugloj'F

ot 1 ahydr of ur an or 1ol vendwPrHED. @8RcH NG SRVE DR Mads Ot GO, Qtb:
base, for example a terti gy, ALng Pra BYS) #bRborloRs BikexPHabg, 2 52

C1SO 10 15 R4 O RS



~OHR6 / NR2i R7 ,SSOOR3 Schenre 1 R4 ORS RL R6 ~ NR2 R7 ..SSOOR3
Alternatively, as shown in schene 2, it is also possible initially to react
t he anhydrides of the formula IV with an amne of the formula HRL to give

an o-am nobenzam de of the formula VII, fromwhich a conpound of the
formula | is then obtained by reaction ygth a sulfonyl chloride of the
formul a R(3)S02C1l. Another possibility for preparing internedi ates of the
formula VII in which R(2) is hydrogen corrprises the ami dation of an
o-nitrobenzoic acid of the, formulg V wi,th an an ne th 1
)R( 2), followed by reducti%bfd ahonalems; gime V@HEJ”POS@{%"%& hm'ISlngngP ‘igﬂ
~NOI R7R2 |V R4 O%efﬁyﬁ%lf@nﬁ%dm@"%\ RL RS | \ R1R6I ~ N+: 0

H-R1R6|~N+ R6 ~ NH H2, "Pd W R7F<520R7OVIIR(S)SOZCIVVIO\~
R1 SchenB(2) / Ntmlrmgestor alkwswawnmprt?ecaappn@wmate in all the procedures

to prote functlo p nol_ecul rrporarlly during certain
reacti onﬁi:%eps E@( g@to% f?(/‘gcalﬂil%b Rﬁ& ¥s are famliar 5 to the
skil lzd worker. The ﬁﬁé@ﬁh%liﬁuﬁsdﬁsﬂf&é@ bYQuBétﬂuiédeMZBHB%uBQﬂl%bnts
consideration and the processes for introducing and elimnating themare

described in the |i t@'G@teﬂéfm@QGWUDECMNCDf\I&I&IeBa@'FmQCEBeNQz t he
i ndi vidual case wt hout difficulty. 10 15 The conpounds of the invention of

the fornula | and t ppMﬂy@QN"J@WE@M%/QW %‘kﬂt’@i"%”% 3 ah4 catRonatomad on

animals, preferably ma 2 tlc

phar maceutical s on t*ﬂg?’fy %"Sr ?nsrﬂrq‘t‘?ﬂrbgn\ﬁ cgrns ﬂ'@"%ﬁﬂ?ﬂ@?o cﬁ“'f?ﬂ"c’tyhe form
of pharnaceuti cal prmgg{y@gu”@ﬂ?p aﬂ-d]ﬁ]etﬂﬁ)ﬂ§@fgnyqémp@tl on also relates to
conpounds of the formul a heir physiologically tolerated salts for

useh‘dlk pﬁéﬁ)lrrﬁ’dé)gltﬂ(ﬁhasdﬂ the| r use IR the therapy and prophylaxis of the
Pherof of ;];d " ?ﬁ?@%ﬂ?eﬁﬁﬁf &6 ah8itiebi HlceddE & e9'p§3deﬁ&'l§0§5e?§fﬁ”'§ms
active i ngredi Q?@ \ 300, O TR Cef B IR RatingCf o bFL oA 50 °
| and/or a phyéﬂo%&@lmvnévir@ £rat®edr & 2hkbdmaloptY, durﬂeﬂ*%rﬁhensmpamoyl

conventi onal
methylsulfonyl and methylsulfonylamino;

15 and the pharmaceutically acceptable salts thereof.

Very particular preference is given to compounds of the formula | in which:

R1 0
RB\ ><
R(1) is H
20
A is -CnHon-:
n is0,1o0r2;
O 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 alkyl having 1 or 2 carbon atoms
R(11) is phenyl,



22 pharmaceutically acceptable carriers and excipients. The pharnaceuti cal
preparations normally contain fromO.1 to 90% by wei ght of the conpounds of
the formula | and/or their physiologically tolerated salts. The
pharmaceutical preparations can be produced in a manner known per se. For
this purpose, the conpounds of the formgha | and/or 5 their physiologically
tolerated salts are converted together with one or nore solid or liquid
pharmaceutical carriers and/or excipients and, if desired, in conbination
wi th other active pharmaceutical ingredients into a syitable inLstration
form or dosage form which ¥ etFng@ Qf?é‘@sﬁté’t%i.% %Qﬁgﬁvﬁegéw ﬁ%nﬂﬁh'an

medi ci ne or veterinary nedpsitientdsdlBatetiBife the aréup\BoRdisti)sr F SGI, CFgy,
conpounds of the invention of the forrmula | and/or their physiol ogi calal y
tolerated salts can be adrnOOFsf EN; COMel OH, atiyl davigigad,[2/.3 er. 4 carbon atoms,
intravenously, rectally, by inhalation or topically, the preferred

adm ni stration dependi ng aikaxyehaving ¢j Budlor daaebore atpré,edipwethylamire,
mani f estation of the di seasq? to li)e 1 }r;ﬁat Eid' The e ci%il?ept S, suitable for
the desired phar maceut i calSUBMAY.IpeHwisyianyl-and methyisukonylaninbi ed wor ker
on t he bass i ert know edge. Besides solvents, gel forners,

supposi tgf%) bgger@???%gﬁet exci pients and other active ingredient carriers
it is poBE3)bl eistatky? baving,3,foor Bearpgneatoms, pbenylant s, di spersants,

emul sifiers, antifoa flavor.corri S reservatives,, solLubiljzers,
agents to achi eve a @ﬁff&ptﬁ'}yéﬁl,msd{?%g@eg8E§$%§E‘ét§d&y i‘cﬁ 8f r?_f’b?‘{'t‘r'ﬁﬁtss
conpounds of the forgglbded ot §RUPCOHRENINGRS FVCINCPSheCR; CoeME
pharmaceutical ingredients to achreve an advant ageous herapeutlc ef f ect.
Thust0 i n the treat meDQONHo, COMeo Ci4,calkyd thagingot ,d& rEor 4 catbomeatomss alldoxi
substances acting on the cardi ovascul ar system are possi ble and

advant ageous. Such duniingat 2,08 opdraaneorns atoms rdimgthylaminoy, suliambylyascul ar

di sorders are, for exapple, other antiarrhythmcs, i.e. class I, class Il
or class Il antiar r'ﬂ?ﬁbﬁ%@f‘y mmfihyq?lé% Pe, IKs- or IKr channel 30
bl ocker sp(4, g(5®H(6] Ahd #g7) or, in addition, hypotensive substances such as

ACE inhibitors (for exanple enal april, captopri lal')n ram pril), [%g&i ot ensi n
ant agoni sts, karegingdependaatly obeore anothes kydsegen, d3|b6FayQ;&F® , BO&Mer s,

by T TEEOHE GBI cH ok L7« SRS Al S0 o o
and ot ner SUs spces. Yo, A551 LifbUBE8! SuEST, roPNPRAR soe. (e

active corrpounﬁ@tmgﬂmn?mnmb,th the additives suitable for this purpose,
such as carriers, 'stabilizers or inert diluents, and converted by

convent i andthephamrcautically aeceplaklaisialts dgfeaf.stration forms such as
tablets, coated tablets, hard gelatin capsul es, aqueous, alcoholic or oily
solutions. Exanples of inert carriers which can be used are gum arabi c,
magrEsi aVenppadisulanprefelancatis JikdWispeliss givemto lcoapotings df td fosmula ! imcose or
starch, especially corn starch. Preparation is possible in this connection
both as WW:hénd as wet granules. Suitable as oily carriers or as solvents
are, for exanple, vegetable or animal oils, such as sunflower oil or fish

liver oil. Exanples of suitable solvents for aqueous or al coholic solutions
are wat er, ethanolR® tAr solutions or mxtures thereof. Further exanples
of exci ph@ S, &0 1ot b&11adm ni stration fornms, are polyethyl ene

gl ycol s and pol ypr &yl eAe glBcols. For subcutaneous or intravenous

adm ni stration, the active conpounds are converted into a solution,
suspension or enulsion, if desired with the substances customary for this
pur pgse, such gs soI&bbl' ers, emulsifiers or other excipients. The
conpounds of 20 the fo Mkl and their physi ol ogically tolerated salts can
al so be lyophilized gnd thg qsafld;i ng | yophilizates be used for exanple to
produce products for injection or infusion. Exanples of suitable solvents
are water) phy@iolog$6h$0@%Pfﬁtygﬁnuﬂ cohol s, e.g. ethanol, propanol,

gl ycerol, as |1 as; gggaggsglutions such as glucose or mannitol solutions,
or else mixturgs of th Mous sol vents mentioned. 25 Suitable as

phar maceuti cal formy,ati ongfgog, pdm nistration in the formof aerosols or
sprays are, for exanple, solutions, suspensions or emul sions of the active
i ngr3li ents of R(@e fisrhydregdn oralkyl having 1 pRy3 oo# egrkeen atpmssl erated salts in
a pharmaceutically acceptabl e sol vent such as, in particular, ethanol or
water, or a mxture of such 30 solvents. The fornulation can if required

al so contain other pharnaceutical excipients such as surfactants,

enul sifiers and stabilizers, and a propellant gas. Such a 24 preparation
normal |y contains the active ingredient in a concentration of about 0.1 to

Y N o ~ O~ a2 ~ o o —— o Y



15 formof a single dose or else be divided into a plurality of, e.g. two,
three or four single doses. Especially in the treatnent of acute cases of
cardiac arrhythm as, for exanple on an intensive care ward, parenteral

adm nistration by injection or infusion, e.g. by a continuous intravenous

i nfusi on, may al so be advant ageous. 23gExperinental part List of

abbrevi ati ons 5 DVAP 4-di net hyl am nopyri gi ne DMF N, N-di net hyl f or mam de EDAC
N- et hyl - N - (3-di met hyl am nopr opyl ) car bodi i m de hydrochl ori de EA et hyl
acetate 10 HOBT, 1- hydroxy-1 H be triazole RT roomtenperature THF

t et r ahydr of ur af( uLi'Slﬁ){E gqr‘tq’ﬁ%l%%?v@ﬂ"ngrilf’%‘ﬂﬁé o aRBXBt i on of

anthranilic acg W ; f &Nl orides to give o-sul fonyl am nobenzoic
aci ds (anal ogoﬁgﬁ‘t}oI SEWC giﬁr?toﬁgses 1952, 32, 8) 1.2 nol of the
appropriate sul fonyl chl orwheregrenytided pyridyl @re iunsebsiituti®nt substindeédibydn of
260 g (2.4 nol) of sodium,gcarhonate and 1 | ,of the appropriate
anthranilic acid in 20 1. gpr §§U§aﬁgﬁr\95ﬁ%g$gg&q"a,ﬂ\%@@rcqusgstlnga&fé:d Cl

60-8@C until the reaction ¢|=§,C@ eON, et OH, Gl hadf 112, 73464 £ 8Arbon
sul fonyl chloride if necessary. Arter cooling, the reactfion mxture is

poured into 500 m of 6 nudtemshikose haoingCl,&;i3dkr Aoarboheatomes diphdétayle i s
filtered off with suction and dried in vacuo in an oven at 45C. If the

product does not result adneingssulfamoyl meshylsgfonyband yeathylsyiéenydaming n

et hyl acetate. : r e R -4 m no) benzoi ¢
aci)d/ ~OH / NH ?@ gggl@i gggibaﬁhe’gﬁrlﬁcéfg%;éﬁﬁﬁskigk%g%@ed a)s a white
solid frR(R)6. 86 hydedgemt hranilic acid and 10.5 g of para-tol uenesul f onyl
hl ori d A | thod 1. ES): 293 (M . P 1 b:
LB R AR e B st BB i ot e oo
2-butyl sul f | am ' i ' f

utyl sul fonyl am nayfe @b R\ANUbsARthel BPSELARLRBHMCY 2 BraSuBsRlents

5-nmet hyl anthrani lic aci .2 go ut anes onyl or1 de by general
met hod 1. 15 MS ( ES)seledted frani the group consisting of F, Cl, CF3, OCF3, COOMe,

CONHo, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
15 methyisulfonyl and methylsulfonylamino;
R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
CONH»2, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
20 methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.
Very particular preference is further given to compounds of the formula | in which:

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

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

30 m isOori;



Precursor 1 c: 2-(4-Methoxybenzenesul fonyl am no) - 6-net hyl benzoic acid

27 1.6 g of the title conmpound were obtained as a viscous oil from1.5 g of
6-met hyl anthranilic acid and 2.3 g of 4-nethoxybenzenesul fonyl chloride by
general nethod 1. M5 (ES): 323 (M+tl ). 5 The followi ng further precursors
were synthesized inter alia by general ﬂ;thod 1: Precursor Structure Mass

(ES) 1d ~ 312 (M1 ) ~oHNH1 00 C 1 & 0326 (M1 ) ~OH / NH I

o0/ 4 1

f 0310 (M1 ) F _OH/ NHI1 001 g 0306 (M1 ) ~OHNH 1 00 28 1 h O 306

M1 "OH NH | i .o 308 (Ml ~oHNH | OO0OQO1 | o 278 (Ml
(1 K o) 326 ( IVHB(?}JOﬁ Ncq?rogegn or a)kyl having 1 or 2 carbon étoms; ( )

R(10) is hydrogen or alkyl having 1 or 2 carbon atoms;
R(11) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl,

~oHNH _ O

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

5 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,

sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(18) is CpH2p-R(14);
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, CF3, OCF3, CN, COOMe, CONH2, COMe, OH, alkyl

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

carbon atoms, dimethylamino, sulfamoyi, methylsulfonyl 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, OCF3, COOMe,
CONH»o, 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(4), R(5), R(6) and R(7)

30

are, independently of one another, hydrogen, F, Cl, CF3, OCF3, CN, COOMe,
CONH»o, 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.



O~Ss~/ A 011 0312 (M1 ) A ~OHNHO 291 mO326 (M1 ) G ~OH NH
\./'/ 01 n0O0292 (M1 ) ~OHNH\ / Ol ol 0322 (ML) O~ OHNHois\ / o
l1p~~376 (ML) O~ OHNHOY OFFF1qO35 (M1 ) C "OHNH 1O
301 r 0322 (M1 ) ~oH/ NHOOO 150322(I\/Hr1)'0HNHOO 1t ~0
352 (M1 ) O~ HNH OO 1 a O272 (Mrlyy ~OH NH 1 00 General nethod 2:
Conversi on of sul fonyl am nobenzoic acids into the correspondi ng

Alkyl radicals and alkylene radicals may be straight-chain or branched. This also
applies to the alkylene radicals of the formulae CnHapn, CmHam and CpHap. Alkyl

radicals and alkylene radicals may also be straight-chain or branched if they are

substituted or present in other radicals, e.g. in an alkoxy radical or in a fluorinated alkyl
5 radical. Examples of alkyl radicals are methyl, ethyl, n-propyl, isopropy!, n-butyl,

isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3,3-dimethylbutyl,

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 cycloalkyl radicals having 3

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

2-methylcyclopropyl, cyclopentyl, 2-methylcyclobutyl, 3-methylcyclobutyl, cyclopentyl,
15 cyclohexyl, 2-methylcyclohexyl, 3-methyicyclohexyl, 4-methylcyclohexyl, cycloheptyl

etc.

Heteroaryl 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-
oxadiazol-4- or 5-yl, 1,2,4-oxadiazol-3- or 5-yl, 1,3,4-oxadiazol-2-yl 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-yI,
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 8-, 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 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, pyrrolyl,
imidazolyl, quinolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl.



acid chlorides 5 A) with phosphorus pentachloride 8 mml of the

sul f onyl am nobenzoic acid are suspended in 15 m of dry tol uene and, at
roomtenperature, 9.6 nmol of phosphorus pentachloride are slowy

i ntroduced. The m xture is stirred at 50C for 3 h, and cooled to 0C) and
the acid chloride is filtered off with ction, washed with a little
toluene and dried in a vacuum oven at 45C. 31 Precursor 2 a:

2- (4- Tol uenesul f onyl am no) benzoyl chloride O\ ' C / NH | C OS Il \ 57.5¢
of the title conmpound were isolated as white solid from9

2- (t ol ueRwidyd meaNs,2-adr ABY Kepilyé Bueayl@f#mpsfbﬂ angd 3%'9“3' Eua'l feans

phosphor r&@c@ de. M5 (ES, detected as nethyl ester after addition
of rretha%?c)‘tlhl)oéa k & 10 B) with thionyl chloride 8 mml of the

sul fonyl am noben20| o aC| d are heated in 6 m of thionyl chloride at 60C for
3 h, and |f_:ygncentr g@tand t he e5| due is coevaporated twice with tol uene.
Pr ecur sofrY isyPhenyl an Y]lesul f onyl ani no) benzoyl chloride 15 O\ ~Cl
NH 1 g2.2 g of the title corrpound were obtained from2.4 g of

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

chl ori deMoposisstitEed phenytiasicals mamwg/Sumttlehedainﬁm 2ad oir ¢ positidn, met hanol ) :

322 (Ml I
oy aonerdbubaiieg B Tod 5 2 BsLARed oIS LEsPLRET ALY, o °
addi ti onp afs rpeg |632Qi 5t2>4td16r qusipésih@ﬁs C@drré?&ﬂingﬁaféméﬁl‘s 418 Applyesters 2
c o326 (M1 ) o)e! ( M+

analogously to the N contannlng heteroaromatlc systems the naphthyl, thlophene 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 formula | 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 | 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
hydrochlorides, 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 | by conventional processes, for example by combining with
an acid or base in a solvent or dispersant or else by anion exchange from other salts.



Cl 2a~324(M1) C / NHI 002 f ~320 (M1 ) ~cl / NHI 00 332 g O
320 (M1 ) ~Cl / NHI O~-S 02 h 0336 (M1 ) ~C NHI Oo 0 2 i O292 (M1
) ~Cl / \HO2j 0340 (M1 ) ~C NHO~S ~~C 02 k 0326 (M1 ) C ~ C
NHOI O 3421 0340 (M1 ) O 'Cl NHO2 mO306 (M1 ) 'Cl NHO2 n |
0336 (M1) O~C NHO2o0 1 039 (Mg ) O~C NHOFFF2p 0370
(M1 ) C ~C NHOO

The compounds of the formula | may when appropriately substituted exist in
stereoisomeric forms. If the compounds of the formula | contain one or more centers of
asymmetry, these may have, independently of one another, the S configuration or the
R configuration. The invention includes all possible stereoisomers, e.g. enantiomers or

5 diastereomers, and mixtures of two or more stereoisomeric forms, e.g. enantiomers
and/or diastereomers, in any ratios. The invention thus includes, for example,
enantiomers in enantiopure form, both as levorotatory and as dextrorotatory antipodes,
and in the form of mixtures of the two enantiomers in various ratios or in the form of
racemates. Individual stereoisomers 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
formula | are also encompassed by the present invention.

The compounds of the formula | 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(7) 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 Il in a solvent such as water,
20 pyridine or an ether in the presence of a base with a sulfonyl chloride of the formula

R(3)-SO»-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 11l can then be activated, for
example by reaction with a chlorinating agent such as, for example, phosphorus
pentachloride, phosphorus oxychloride or thionyl chloride, in an inert solvent to give an
acid chloride and then be reacted with an amine of the formula H-R1 to give the title
compounds of the formula |. However, activation of the carboxyl group in the

30 compound of the formula 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



352 q0O0336 (ML ) ~cl NH\ / 00" 2r O336(Mt1 ) ~cl NH\ / OO 2 s ~ O
366 (Mt1 ) O'Cl NHOiS\ / O0O2t 0286 (Ml ) ~Cl NH1 OO 2 a O 286
(M1 ) ~CI NH 1 OO Ceneral nethod 3 A: Preparation of secondary am nes by
reductive amnation 0.18 mol of primary amne is dissolved in 200 m of

met hanol and, after addition of 0.09 nojyof al dehyde, 0.18 nmol of sodium
cyanobor ohydride and 0.18 nmmol of gl acia 36 acetic acid, stirred at room
tenperature for 6 h. The solution is concentrated, taken up in ethyl

acet ate ,and washed,tw ce w.th NaH ol utian. ,The or.gapi C e i
R omcant af BT A MG DEAS doreXanER Ry SarbierSIAn o B LAtRRPraT case

of i nvol ftil ! , hi i & hairhhbed of f and
t he resi ul\elhflés gl ggg%ﬁ%%fﬁﬁraéae%ﬁgéﬂmggaﬁhsﬁ‘élg@gﬁﬂggﬁbgﬁmg%her eal HCl
solution, the precipitated hydrochloride is filtered off with suction,

i hout 't raReRSn of e a&ivElke PaforbliaPoarBERaR Y wRfih amite & RGP °Y e
sul f gnylfafhiRbereoN advahtidedesiydarfitl bab i aminePssleontCs i 445 forldkdmngieur sor
3 a: Benzyl (1-nmethyl-1 Himdazol-2-ylnethyl)amne / NJ 15 ‘I’he.

hydr ochltriding, teteahydigfuran optaluenawithewinadditian gr with iggdition-efianeingrdase, g of

(w1 ) oFeRink 2 BrBR R ol RS D1 bt hyramne 20 1 1N

R4 O
s R4 O R4 O
R5
OH R5
OH R1
R6 NH -
' CISO2R3 R6 N R2 R6 N-R2
R7 R2 —/——— R7 S=0 ——» l
0 R7 , S:O
O R3 o)
R3
! Il |
10 Scheme 1

Alternatively, as shown in scheme 2, it is also possible initially to react the anhydrides

of the formula IV 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.



The secondary amne (2.8 g) was prepared by the general

procedure from 4. 32

g of 3-pyridyl nethylam ne and 2.12 g of benzal dehyde after Kugel rohr
distillation under 25 0.1 nbar at 130C. M5 (ES+): mz = 199 (M1l ). 37
Precursor 3 c: Benzyl (3-imdazol -1-yl-propyl)anmne ~ ~~N~ "N 5 The

secondary amne (3.5 g) was prepared byoyhe general procedure from12.5 g

of 3-im dazol-1-yl propylam ne and 5.3 g of benzal dehyde after
distillation under 0.1 nbar at 130C. M5 (ES+):

foll owi ng further

J@{ e:our sors were prepared inter alia by general
u

Kugel r ohr
216 (M+l ). 10 The
procedur e

mz =

3A: Precursor Str Mass 3d~ N/ 188 (M1 ) H/™\~ O3 a ~ N~ 199
(M1 ) / NI Bb< d\|204(|\/++1)H§| ~N/ 202 (M1 ) Ho/ 3 h|l ~
H-N / \ 238 (Ml | ' 163 (M+1 ) J " N
38 3 k [/ 177 mNNI~231(|\/Hr1)H~F3pNN~N214(I\/H)
/| H~/ 3q HS 21 (MHZ) 3r O N-N 199 (M+1l ) ~S/~
R7 R
v
R4 O R4 O R4 O
R5
R5 OH R5 R R1
+0 .
R6 | H-R1 R6 N,,,o H2, Pd R6 'TIH
R7 O > - o - VIIR7 R2
R(3)S02CI
V ) | o
O
@fLm
Scheme 2 l}j-R2
O=§:o
! R3

10

15

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 familiar
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.

The compounds of the invention of the formula | and their physiologically tolerated
salts can thus be used on animals, preferably on mammals and, in particular, on
humans as pharmaceuticals 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
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
formula | and/or a physiologically tolerated salt thereof in addition to conventional



General nethod 3 B: Preparation of a-branched am nes from ketones A
solution of 67 mml of the appropriate ketone in 120 mMl of ethanol is added
dropwise 5 to a solution of 200 nmol of hydroxyl anmoni um chl ori de and 200
m of sodiumacetate in 120 ml of water at 30C, and the m xture is heated
at 60C until reaction is conplete (1-3 Eé After cooling, the reaction
mxture is diluted with water, and the precipitated oxide is filtered off
with suction or) if necessary, isolated by extraction. The resulting
product is dissolved in 100 m of nethanol, 100_m Rf THF and 10 nl of
concent rRRMACGULRRDACEERIARIS CaHIeR @NAVRIGIRISRIEc I RhaHBacRHICah PEeRSFalieNsey
ni ckel ; | r |

Removal A YERaIf IR DI SO LRRIaR Pie BB AR o T M aBd Hitor,

m xt ur e theiryghysiclogically toleratesisaiidi e parmoactutidal preparaiidnsscarbbe produced
chromat ography if necessary._15 Precursor, 3 1: 1-Bepzyl pr | am ne 39 NH2
4.5 g of Ten@aNer kNoNRBELSH: GF WIBITROREdNe SImARNFSAT the SR | 3nd(Rranone
by gener -{Pﬁ!,g %@%H ¢4 PE=Ypal v N/
10. 2%3 o} b{r e tﬁﬁ?g’gcacl #E%ﬁﬁ mer'tgga()rglcgﬁxg%é? ?%qﬁt'i%wéﬂg? Hﬁ-ﬁﬁ‘)%?o%ﬁpa;n di ne
by generliguid phatnacelit@abBcarfiessand/or escipients amy,rif desiredl, yh combindtiomwith NH2 N

by onc. e B A SR i 8 Syl R
hydr ochl f¢mdehiti Ban theftbe Nrsethdd Straiacefieah bt teaicbeeeterinary
medicine.
10
Pharmaceuticals which comprise compounds of the invention of the formula | and/or
their physiologically tolerated salts can be administered orally, parenterally, e.g.
intravenously, rectally, by inhalation or topically, the preferred administration
depending on the individual case, e.g the particular manifestation of the disease to be
15 treated.

The excipients suitable for the desired pharmaceutical formulation are familiar 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

25 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 lll antiarrhythmics, such as, for example, IKg- or IK; channel
30 Dblockers, 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



40 14.8 g (0.1 nol) of cyclopropyl phenyl ketone, 11.4 m (0.3 nol) of
formc acid and 20 m (0.5 nol) of fornmam de were heated at 160C for 18 h.
After cooling, 100 ml of water were added and the m xture was extracted 2x
with 50 ml of ether each tinme. The ethereal phase was washed with 50 m of
10 % Na2CQOg sol ution, dried over Na2S04,§ and concentrated. 13.6 g (77.4
nmol ) of a yellow oil were obtained. b) I-Cyclopropyl-1-phenyl nethylam ne
hydrochl oride 13.6 g (77.4 mml) of N-(cycl opropyl phenyl et hyl ) f or mam de
(see a) were heated to 10 reflux in 100 mM of 2N HClI for 18 h. After

cool i ng, adiesergic componadseand hlarrdd+ 2xchange mmﬂorefcadmuml cdmmei hlackersach

30 mof PO ERHRRHS BB oDl OREF 5 hCan MR 4 RSUNKCE el

over ni ghguchlas, foF BRamble, 3g|th1n§wceerdeaybrarupéwsyl net hyl am ne hydrochl ori de
whi ch had separated out 85 g, 21 mvol) were filtered off with suction 15

and dried in a vacuum oven Precursor 3 t:

Syal obr obgt Berldt Satisiihg ¥efi AFmBsdads AR Wb ardhvas suiae foh ne

in 100 nim@burboeehyucrea@earrmsestaﬁdmsdirmmﬂﬁumerarﬁ@cmﬁeﬂaebpf 20 min to
100 M (160 mmpl ) of n-BuLi solution in 300 nl of diet h%I et her at -70C

The Gar kaomengenat Met ezt e iabs; adminisliaionarms sue a§1@t1letﬁx§p§tqs!r 25
I
SV F 1 P o BRSNS Caddlic Adlioofls, SEORSIICIEH G At RonsT BSafiolee bind°

further Garrierswhithesarilbe gsefl akagtiivarabid) nh&hem enagh@thmm@atater i ng was

contj nued for, 1 The red solutjon was m xed with Na2S04, filtered and
conckht r B?@és'uﬁhehﬁé}lﬂl%’t lagiose qgliePse o Sta’él %%Peslaqllngem starchy Jepatationds

75C - 120 |
0 1aeRpShieiis SonfioBR ELUPIALHNIG fd Bobofhnuldd dble S0GINERIRIOHET
mol ) of asW"’epfﬂwt ttvrmfmp'e \&dge&atbieloemanalrmls( sueh ay sweflewer eisof fishi i n 35
m of drp{ nmet.h

Tt onsvatai EXSeinidd ofguitgie soiefts foCodlonds &taPouie s 78 e, ur o
for 2 h afifanoRbk Sligardofionedr rhikturek thevebl) FuriMerekamphss dfdxeionts\\aso for

strl ed off in arotary evaporator 10 and the resi due was freeze-dri ed.
of othet lagptivigtyation }lcume 2rg payeiylena acels andanlyproakent:airals-t h

inorgani c salts and boric acid were obtained. Precursor 3 u:

Cycl opr opyl pyri di n- 3-yl net hyl am ne hydrochloride HZN ~ \ i 15 N a)

Cycl opr opgt putsddanecusybmiptrayésseadministration, (Helactive! dom;bom’me arei sonvered
i solated as a yellow oil in accordance,with the 20 net hod g@r%recursor 3 p

st ar t i nginte SrEClUtPNy SESPANSIER) Py eBIISIR 'Bﬁ?%%\élﬁlaﬁ%ﬁvtﬁtﬁnfées gmansfors
mol ) of y3s Pgﬁﬂ{é@y&ufﬂ 8% f%‘%} %E% mlfmegbﬁ&her SRipiehfy) TR &inds of

Kugel rohr d ["at'i on
Cycl2pr omﬂ foymiutéi harsd themephysicloginallynipieretad ealisdzarcalse dedygphilized and the

cycl opropyd fifd (bphinzate S B Nded ToP ExaMBl L BroGLES pRadiRts W iflebfif gani ¢ salts

infusion. Examples of suitable solvents are water, physiological saline or alcohols, e.g.
ethanol, propanol, glycerol, as well as sugar solutions such as glucose or mannitol
solutions, or else mixtures of the various solvents mentioned.

25
Suitable as pharmaceutical formulation for 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 particular, ethanol or water, or a mixture of such

30 solvents. The formulation can if required also contain other pharmaceutical excipients
such as surfactants, emulsifiers and stabilizers, and a propellant gas. Such a



and boric acid were obtained in accordance with the nethod for precursor 3
p starting from7.5 g (51.5 nmol) of imne (see a) and 1.9 g (51.4 nmmol ) of
NaBH4. 42 Precursor 3 v: 1-(5-Methylfuran-2-yl)propylamne HZN O 5 11. 35
g (180 mml) of sodi um cyanoborohydride were introduced in portions into 5
g (36 mml) of 2-methyl-5-propionylfuragyand 28.2 g (366 mmol) of ammoni um
acetate in 300 m of nmethanol with stirring and left to react at RT for 18
h. The m xture was substantially concentrated and, after addition of 200 m

f dichl th h d HC03
Col ut | orPIERBIATBRBAlY canAVE: inebAcuted0aresn b Acareralralon of sgi G imo
of the ap qﬁp\&ﬁr&"ﬂeny bl%gﬂolg’ltoté’lg)ér@éﬁ‘{lﬂg,fwéi ghtl e yel low oil. 15 20

Precursor 3 w prop-2-ynyl am ne "hydrochl ori de H2N The corrpound was
prepared in accordance with the nmethod of Bjorn I\/l Ni | sson et al.

o conor The d6Rd of thecathive SRorahierE BT e tolnila B SaMinsf ﬁwzlagkf’ﬁw !
acid prm@@céuwtolé?a@bcé&m%f dédeﬁdmméymomhnc&é/éadrsﬁambw ne

43 H cl opr opanecar bal dehyde O benzyl oxine 6.7 g (95.6 mmol) of
cycl opr omiame@rrbalcoamwnaémygo ithe edicurvgianices Ofvmewmﬂanduaj case 3.8 ol ) of

of ot hargtimsr gl i B oosé. Pobbedasolhe halePSrut AR Er Shédsos
was addegle pbiéndyesndidgration dﬁctneﬁbeméaompbm&@emplo;ieddn@abnrda@étfbnane each
time, the organic phase was concentrated, and the crude (§)r oduct was

purifi edhspamrmpb)ga&lﬁhpuwsg ioni tha ngdure andysqvesitsohing: Jiseasestodes Beatess
o B8y S PRI 60X S Wit aneinvidualresnonse ol e hmen raninaliobe g g
(22 mmol freatbd mandudn whéther Mhe therapy sregutever erasidattico TRe dailg dogé ofrapl ) of
compound of the formula | 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 also be advantageous.



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

cycl opropanecar bal dehyde O benzyl oxine (see a) and 2.52 ml (20 mml) of BF3
etherate in 40 m of toluene which had been stirred at -78C for 15 mn. The
m xture was stirred at -78C for 4 h, sleyly warmed to RT and, after
addition of water, made al kaline with saturated Na2C03 sol ution. 20 The
organi ¢ phase was separated off, the aqueous phase was extracted with

t ol uene, _and.t he ?on‘ﬁi ned organi c phases were dried over Na2S04 and
concent r SXRRIMEARI PROde product was taken up in 12 m of acetonitrile,

i nsol ubl es were renoved, and the product was isolated by preparative HPLC
(650 ng, red oil). 25 c) G- Cyclopropyl -C (6-nethoxypyridin-2-yl)nethyl am ne
650 nmg (2.3 mml) of O benzyl-N-[cycl opropyl - (6-nmnmet hoxypyri di n-2-yl) et hyl ]
hydr oxyl am n see. were dissolved in 18 ml of glacial acetic acid and
diluted @E}ﬂFaéqf&V'fgz’ﬂ? of water. 3.3 g of zinc dust were added, and the
suspepnsion was reacted in an ultrasonic bath for 24 h. The m xture was
filtered through kieselguhr, washed with 50% acetic acid, and the filtrate
was part PMAR g@&p@ﬂwtaédnanwi@dﬁusted to pH 11 with saturated Na2C03

sol ution . th 100 m of dichloronethane each 5 tine,
dried onMﬁNa\ggg\k%ﬁhéﬁ%ﬁ@%%% ed. 0.4 g (2.2 mol) of the product was
obt ai nedEDAG he-dthylFN'qB-dinbahHamatbprbpyl)daebédirhideBivaestHlorde Prepar ati on of

2- am nobenzam des from 2-ni trobenzoi c acids 10 The "appropri ate
2-ni t r obBAzoi cethyli acatate nitially reacted in analogy to general nethods 2

and Wi ek t4py give a 2-nitrobenzam de. Then 4 mol of
t he Z-ni ff'?’%ﬂn%é‘@@a*r'ﬁﬁ@?ﬁ@%éé@t ed in 50 M of THF and 50 m of nethanol

in the pR&senceonttemperaturea tip of 10% pal | adi um on carbon at RT under

at nospherj c pressure. The catalyst is filtered off wth suction, the

reacti onﬂﬁlﬁxt u‘teéraHXg'@&'f@Bnt rated, 15 and the correspondi ng 2-am nobenzani de
is obtaiggd Th&vhiHil@W ng precursor was, inter alia, synthesized in this
way: Precursor ructure Mass 4 a |l ~ 318 (Mt1 ) o/ \ ~N NHZ | ~ N General
nmet hod 4 B: Preparation of 2-am nobenzam des fromisatoic anhydride 20 A

Z(r)r! ;!It ?EG%Rerza mnémlod qf e%%%igrlw %f gﬂpt#grqilig gci%g%vi%zsumlyl 8tf1IoFiQees ?dp Bi(/gp“ ate

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

1.2 mol of the appropriate sulfonyl chloride are added in portions at 60°C to a solution
of 260 g (2.4 mol) of sodium carbonate and 1 mol of the appropriate anthranilic acid in

20 1.51of water. The reaction mixture is heated at 60-80°C until 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 6 molar 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
crystals, it is isolated by extraction with ethyl acetate.

25



75 M of DW is heated at 60C until reaction is conplete. 100 m of water
are added to the reaction mxture, and the product is filtered off with
suction or isolated by extraction. .~5 Precursor 4 b:

(S)-2- Ami no- N- (1- phenyl propyl ) benzanmide 0 NH2 5 3.4 g of the title conpound
were obtained from3 g of (S)-1-phenylpsgpylanine and 3.2 g of isatoic
anhydride after 2 h at 60C in accordance with general method 4 b. GCeneral
method 5. Reaction of sul fonylani nobenzoyl chlorides with amnes 10 0.6
mmol of fthe artlc sul fon obenzo chlaoride is added to a solution
of 0.66 rr'iﬁ?l“ éﬁ?”:’?@%‘l“ %’U'ﬁwﬁém&ﬁ@%z@'mﬁ of triethylanine in 3 ni
of met hyl ene chI orlde and the mxture is stirred at roomtenperature
overnight. The reaction mxture is diluted with 5 m of water and 10 m of
met hyl ene chloride, and the organic phase is washed successively with 1 M
hydrochl oric acid solution and sat Iit e o odi um 15 bi carbonate sol ution.

After drying over magnesi um sul f af t he lution is concentrated in vacuo,
and the product is purified as necegs :‘ by preparative HPLC or col um

chr omat ogr aphy. Exanpl e 1:

(S) - 2- Phenyl sul f onyl ani no- 5- chl or o- NOFE
[/ NHI O= =0 46 61 ng of the title c@ wer e obtained from

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

S—(-)-l- met hyl benzyl ami ne in accordance with general nethod 5. M5 (ES+):
m z 415 (Mt1 ). 5 Exanple 2:

|(R)O: qugdj E%BQR%'&JH\ i wBlLEO! E‘ie(dlagggﬂ'?al ne'é’l }@ﬁ%zg‘:frb%‘? ahtifanfic™ / NH

of thet e compound were

2- phenyl acid hndwlcnﬂ‘grm pﬁra%laeneé@fdmhmimhde bl geindealansthod 1.

R-(+) t hyl benz ne in accordance with general nethod 5.
() - 1- Rt (od PS82 AT, g

eqyl et hyl ) benzamde 20 OC / | ~

Precursor 1 b: 2-Butylsulfonylamino-5-methylbenzoic acid

0

OH

o) ”\/\

\

4.2 g of 2-butylsulfonylamino-5-methylbenzoic acid were obtained from 5 g of
5-methylanthranilic acid and 6.2 g of butanesulfonyl! chloride by general method 1.
15 MS (ES): 272 (M+1).

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



M5 (ES+): mlz = 415 (M+1 ). Exanmple 3:

(S) - 2- Phenyl sul f onyl am no- 5-chl oro- N- (1- phenyl propy) benzam de CI 15 140 ng
of the title conmpound were obtained from 2-phenyl sul fonyl am no-5-chl oro
benzoyl chloride and S-(-)-1-ethyl benzyl am ne in accordance with general
method 5. M5 (ES+): mz = 429 (M+l ). 2 47 Exanpl e 4:

(R) - 2- Phenyl sul f onyl am no- 5-chl oro- N- (1-phenyl propy) benzamde o G / ~ / NH
| O= =05 130 ng of the title conpound were obtained from

2- phenyl sul f onyl am no-5-chl oro benzoyl  chl ori de and
R (4) - 1 bty PhibieAflearRoung Were PRAad a8 BVISEvell o hB@ & M5 (ES+): m 2

= 429 (Mg i . :

(9)- 2- Promy oy BTEfic acid and 23,0 of g msthoxybenzengeulfonyl hlaride by general .
ci 136 nmetiod he titl e conpound were obtained from

2- phenyl sul y 1,N0-5-chloro 15 benzoyl chloride and
S—(-)-l-@%—@héggﬁﬁéﬂil )ethyl am ne in accordance with general nethod 5. M
(ES+t)y mz = 445 (M1 ). 48 Exanpl e 6:

(R) - 2- Phenyl sul f onyl am no- 5-chl oro- N-[ 1- (4- et hoxyphenyl et hyl ] benzam de 5
112 ng of the title conmpound were obtained from

2-phenyl 50l ml%wir?g ur -e?-p?gélﬂ'rsgrs were synthesized inter alia by general method 1:

Precursor Structure Mass (ES)
1d o 312 (M+1)

1e 0 326 (M+1)
OH
NH
Eis!
0
cl
1f 0 310 (M+1)

306 (M+1)

19 0O
o
NH




benzoyl
gener al

mz = 445 (Mrl ). 10 Exanpl

e 7:

chloride and R-(+)-1-(4-nmethoxyphenyl)ethylam ne in accordance with
method 5. M5 (ES+):

2- Phenyl sul f onyl am no- 5- chl or o- N- (phenyl pyri di n- 2-yl et hyl ) benzanm de O, N

a / ~~/1 NHI

C- phenyl -

(ES+): mlz = 478 (Ml )

N_Benzy N- n\lr| di-n-3 \I n
NH O=S=J R 5 1.1 g of the t|tIe
2- par a-{ ol uenesul f onyl am noben el oride and 0.65 ¢

benzyl pyri di n- 3-yl nef hyl am ne

chl ori de and

49 Exanpl e 8:

&6 3b)

i n accordance with general

O= =0 211 ng of the title conpound were obtained from
2- phenyl sul fonyl am no-5 15 chl or obenzoybg
C pyri di n-2-yl nmet hyl am ne in accordance wth general

nmet hod 5.

%@n;am-de_g#' ~N
N+ B3 g of

of

met hod b. The conpound was isolated as a white salt aftjer addition of
ethereal HCl solution. MS (ES+): rdzNH 472 (Mrl ). 10 The followi ng fur
exanpl es inter alia were prepar edd) accqrdance with general nmet hod 5:
Exanpl ef Structure Mass(ES) ch34 o _ Nii / OCHs ON H3
50 10 I{\ 443 (M1 ) |i O
1i 308 (M+1)
OH
ITJH
EAGt
0]
(0]
I
1] o 278 (M+1)
oy
NH
\
o
o}
1k o 326 (M+1)
oy
l\{H
Ve
o
11 0] 312 (M+1)

\%S3

 her



/| 0%~0S\ NCH3 ~/ C 11 421 (Mtl1 ) ON-CH3 / a N~ S0 11\ ~ 012 401
(M1 ) ON-CH3 / N S 011\ ~ 013 387 (M1 ) ON-CH3/ / N S\ ~ Q1014
391 (Mt1 ) ON/ CH3 N S 011 F\ ~ O 51 15 419 (M1 ) ON-CH3 / N S O-1\
016 435 (M1 ) ON-CH3 / CHB N SO~ 1\ O ~~ 017 393 (M1 ) ON/ N S
/ O/ \OC 18 421 (Ml ) ON-CH3 N S 49O/ \OCl 52 19 / 425 (M+l ) CH3
NON~S~O/ CH 3 OH3C 20 0 353 (Ml ) Y
1m 0) 326 (M+1)
cl
o
NH
s— )—
0=
o]
1n o) 292 (M+1)
o
NH
S
o}
1o | O 322 (M+1)
© OH
NH
S— )—
o=y
o]
1p | 9 376 (M+1)
O\@U\
OH
NH
\
0=
(0]
F F
F
1q o 356 (M+1)
"X,
OH
NH
\
34—
(0]
0]
\




HC~/ N~SOCH3 321/ 373 (M1 ) os o N ~o N~ \ CH3 22 407 (Ml ) CH3
N~ONI O=S=0 Cl 53 23 ~ 429 (Mt1 ) / CH3 NCH3 \ w0 N | O=S=0 C 24 H3~
443 (Mt1 ) CHB N~\ \ O/ NI O=S=O0Cl 25 403 (Mt1 ) NO/ NSO\ O/
O-CH3 CH3 54 26 / ~H3 439 (Mt1 ) os \ ~I~i o N~ ~0 ~N\ CH3 | / O-CH3
27 ~Ha 447 (M1 ) O\ CH3 O | ~ HSC OARS\ ON I \ O-CH3 2g o cH3 395 (M1l
Y\ ~NI / 0% ~ON~\ CH3 29 0 / 489 1) \ Np\ I / 0%~ONI \
1r 0 322 (M+1)
OH
NH
\
o=
o)
o/
s 0 322 (M+1)
DE““
NH
\
4
o)
O/
1t | 0 352 (M+1)
NH
A
o’ﬁ‘@‘
(o]
O
\
1u O 272 (M+1)
Jo
NH
=S
Ohgy
O/\/\

General method 2: Conversion of sulfonylaminobenzoic acids into the corresponding
acid chlorides

5 A with phosphorus pentachloride
8 mmol of the sulfonylaminobenzoic acid are suspended in 15 ml of dry toluene and, at
room temperature, 9.6 mmol 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.



/ CH3 CH3 55301 \ 475 (M+t1 ) HBC/ NN-~~ N\ -OO- ~-O/ ~S~ N~ \ CH3

31 ~ ~ 477 (M1 ) O\ NO¥S~ON ~\ CH3 32\ 489 (M1 ) / N~ ~ L\ ON 0%
~ON~\/ CH3 33 ~~472 (M1 ) O-\ N~/N/ OGSION~\ / CH3 56 34
436 (M1 ) o _\ N\ NCH3 35 ~ ~ 511 (M1 ) O NN~ ~/ ~~S.0 NN~ \ CH3
36 / \ 475 (Mrl ) 0 CHs O Ni o0~s,0 N ~gy CH3 37 ~ ~ 435 (Ml ) O

Precursor 2 a: 2-(4-Toluenesulfonylamino)benzoyl chioride

5 7.5 g of the title compound were isolated as white solid from 9.6 g of 2-(toluene-4-
sulfonylamino)benzoic acid (precursor 1 a) and 8.3 g of phosphorus pentachloride.
MS (ES, detected as methyl ester after addition of methanol): 306 (M+1).

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

Precursor 2 b: 2-(4-Methoxybenzenesulfonylamino)benzoyl chioride
15
0

2.2 g of the title compound were obtained from 2.4 g of 2-(4-methoxybenzene-
sulfonylamino)benzoic acid and 5 ml of thionyl chloride.
20 MS (ES, detected as methyl ester after addition of methanol): 322 (M+1).



N~- ONHS \ CH3 57 38/ ~ 461 (M1 ) O\ N 0% ~OON ~\ CH3 39 \ 503
(M1 ) / NON\ O~-NOS~ON-~\ / CH3 40 H3C- ~ 489 (M1 ) N-NO\ N
O-S~OHsC/ N ~\ CH3 41 H3C- ~ 505 (Mr1 ) N-NCH3 O\ N~/ 0% ~O N ~ \
/ CHs 58 42 450 (M+r1 ) O/ \ "N NO-i0/ NiS \ / CH3 43 ~ 559 (M1 ) O
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The following further precursors were prepared inter alia by general method 2 (variant

A or B):

Precursor Structure Mass (ES after addition of
methanol to the acid
chloride)

Detection of the methyl
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57 0403 (Mt1 ) 1 O ~ O58 O375 (Mt1 ) ~NH I O ~S~ O General nethod 7:
Reacti on of 2-am nobenzam des with sul fonyl chlorides A solution of 0.3
nmol of the appropriate sulfonyl chloride in 2 mM of nethylene chloride is
added dropwi se to a solution of 0.2 nmol of the appropriate

2-am nobenzami de 5 (precursor 4) and 0.8gmol of pyridine in 5 m of

net hyl ene chloride at 0C, and the mxture is stirred at RT overnight. The
organi ¢ phase is washed with water, dilute hydrochloric acid and sodi um
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General method 3 A: Preparation of secondary amines 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



66 463 (Ml ) NH O= ~ =OF3 65 67 479 (M1 ) i a NH O= ~ =O F300 68 p 429
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acetic acid, stirred at room temperature for 6 h. The solution is concentrated, taken up
in ethyl acetate and washed twice with NaHCOg solution. The organic phase is
concentrated, and the residue is distilled 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-ylmethyl)amine

SABY

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).
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3-net hyl butyl sul fonyl chloride required for exanple 74 was prepared from
3-net hyl butyl brom de by reaction with anmmoni um sul fite sol ution under
reflux to give the sulfonic acid, followed by chlorination wth phosphorus
pentachloride to give the 5 sulfonyl chheride. The follow ng conpounds were
additionally obtained in analogy to the above exanples and by use of one or
nore of general nethods 1-7: 68 Exanple Structure Mass 78 O ~ 409 (M+1l )
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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 benzaldehyde 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:
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General method 3 B: Preparation of o-branched amines from ketones

A solution of 67 mmol of the appropriate ketone in 120 ml of ethanol is added dropwise
to a solution of 200 mmol of hydroxylammonium chloride and 200 ml 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 dissolved in 100 ml of methanol, 100 ml of THF and 10 ml of concentrated
ammonia solution and hydogenated in the presence of Raney nickel at RT under
atmospheric pressure until hydrogen uptake ceases. Removal of the catalyst by
filtration and concentration of the reaction mixture results in the corresponding amine
which is purified by chromatography if necessary.

Precursor 3 I: 1-Benzylpropylamine
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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,
X
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
l/

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-phenylmethylamine hydrochloride

a) N-(Cyclopropylphenylmethyl)formamide
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14.8 g (0.1 mol) of cyclopropyl phenyl ketone, 11.4 mi (0.3 mol) of formic acid and

20 ml (0.5 mol) of formamide were heated at 160°C for 18 h. After cooling, 100 mi of
water were added and the mixture was extracted 2x with 50 ml of ether each time. The
ethereal phase was washed with 50 ml of 10 % NaoCOg3 solution, dried over NasSO4

and concentrated. 13.6 g (77.4 mmol) of a yellow oil were obtained.

b) 1-Cyclopropyl-1-phenylmethylamine hydrochloride

13.6 g (77.4 mmol) of N-(cyclopropylphenylmethyl)formamide (see a) were heated to
reflux in 100 ml of 2N HCI 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
hydrochloride which had separated out (3.85 g, 21 mmol) were filtered off with suction

and dried in a vacuum oven.

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

a) Cyclopropylpyridin-2-ylmethyleneamine

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 ml (160 mmol) of n-BuLi solution in 300 m! of diethyl
ether at -70°C. The dark red solution was stirred for 5 h and then 8.8 g (131 mmol) of
cyclopropanecarbonitrile in 100 mi 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 NasSO4 x 10 HoO were added, and stirring was continued for 1 h. The red

solution was mixed with NapSOy, filtered and concentrated. The product was distilled
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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) Cyclopropylpyridin-2-yimethylamine hydrochloride

2.72 g (18.6 mmol) of cyclopropylpyridin-2-yimethyleneamine (see a) were dissolved in
35 m! 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 cyclopropyipyridin-2-ylmethylamine
hydrochloride mixed with inorganic salts and boric acid were obtained.

Precursor 3 u: Cyclopropylpyridin-3-ylmethylamine hydrochioride

H_N X
s
15 N

a) Cyclopropylpyridin-3-ylmethyleneamine

7.5 g (51 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-ylimethylamine 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 NaBHj4.
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Precursor 3 v: 1-(5-Methylfuran-2-yl)propylamine

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

10 NaxSO4 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

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

Precursor 3 x: C-Cyclopropyl-C-(6-methoxypyridin-2-yl)methylamine
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a) Cyclopropanecarbaldehyde O-benzyloxime

6.7 g (95.6 mmol) of cyclopropanecarbaldehyde were stirred together with 15.3 g
(95.6 mmol) of O-benzylhydroxylamine and 15.7 g (191.2 mmol) of sodium acetate in
250 ml of ethanol at room temperature for 18 h and, after concentration, NaoSO4 was

added. The residue was extracted 3x with 50 ml of dichloromethane each time, the

organic phase was concentrated, and the crude product was purified by
chromatography on silica gel. 5 g (28.6 mmol) of a colorless liquid were obtained.

b) O-Benzyl-N-[cyclopropyi-(6-methoxypyridin-2-yl)methyllhydroxylamine

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 mi of THF at —=78°C. After 30 min, this dark red
solution was added to a solution of 1.4 g (8 mmol) of cyclopropanecarbaldehyde
O-benzyloxime (see a) and 2.52 mi (20 mmol) of BF3 etherate in 40 ml of toluene

which had been stirred at —78°C for 15 min. The mixture was stirred at ~78°C for 4 h,
slowly warmed to RT and, after addition of water, made alkaline with saturated
NaoCO3 solution.

The organic phase was separated off, the aqueous phase was extracted with toluene,
and the combined organic phases were dried over NasSO4 and concentrated. The

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

c) C-Cyclopropyl-C-(6-methoxypyridin-2-yl)methylamine

650 mg (2.3 mmol) of O-benzyl-N-[cyclopropyl-(6-methoxypyridin-2-yl)methyi]-
hydroxylamine (see b) were dissolved in 18 ml of glacial acetic acid and diluted with

/ o 80 135 O 443 (M1 ) , O ~
|
‘

o i
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ccordance with general method 7: Exanple Structure Mass (ES) 146 O 377
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18 ml of water. 3.3 g of zinc dust were added, and the suspension was reacted in an
ultrasonic bath for 24 h. The mixture was filtered through kieselguhr, washed with 50%
acetic acid, and the filtrate was partially evaporated and adjusted to pH 11 with
saturated NapCOg solution. It was extracted 3x with 100 ml of dichloromethane each

5 time, dried over NaoSO4 and concentrated. 0.4 g (2.2 mmol) of the product was

obtained in the form of a dark red oil.
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 ml 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 following precursor was, inter alia, synthesized in this way:

Precursor Structure Mass
4a 318 (M+1)

0

CL
NH, I\N
Z

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 until 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.
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Phar macol ogi cal investigations 5 Human Kvl.5 channels were expressed in
xenopus oocytes. For this purpose, firstly oocytes were isolated from

Xenopus Laevis and were,defo 5- enc di ng RNA whi ch had been
synt hesi ?&Uif%fﬁgr@%ﬁémlﬂ%‘l-(ﬁpb Qerqu)ﬁe eoocyt es. After 1-7 days
of Kvl.5 protein expression, the Kvl.S currents were neasured on the 10
oocytes by the two-m croel ectrode vol tage clanp technique. The Kvi .5
channels were for this purpose usually activated with voltage junps |asting
500 ns to O nV and 40 mV. A solution tHe foll owi ng conposition flowed
t hrough the bath: NaCl 96 mM K( N8 MM M2 1 mM HEPES 5
mv (titrated to pH 7.4 with Na ents were carried out at
room tenperature. The foll ow ng 2 yveéd for data acquisition and
anal ysi s: geneclanp anplifier (Axon Instrunments, Foster Cty, USA) and
MacLab D/ A converter and software (AD nstrunents, Castle HilIl, Australia).

b SRS bk RO BTt M bbatia 3ol

cal cul at g9 q8f isatoic anhydride after 2 h at 60°C in accordance with general method 4 b.

General method 5: Reaction of sulfonylaminobenzoyl chlorides with amines

10 0.6 mmol of the particular sulfonylaminobenzoyl chloride is added to a solution of
0.66 mmol of the particular amine and 0.9 mmol of triethylamine in 3 ml of methylene
chloride, and the mixture is stirred at room temperature 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-Phenylsulfonylamino-5-chloro-N-(1-phenylethyl)benzamide
20

Cl
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160 mg of the title compound were obtained from 2-phenylsulfonylamino-5-chloro-
10 benzoyl chloride and R-(+)-1-methylbenzylamine in accordance with general method 5.
MS (ES+): m/z = 415 (M+1).

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

Cl

15

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

20



20 Patent clains 1. A conmpound of the forrmula I, | ~~0 R6 ~ \~R2 | R7
O~-OR3 in which: RO R1I0 RO R12 R9 R10 R8~ ~ R8~ ~ R13 R(1) is Ng, NANA
or RB~N~A~R15 E.O END ~ END R11 R11 R11 Ais -CnH2n-; nis 0, 1, 2, 3, 4 or
5; Ois oxygen; Dis a bond or oxygen; Eis -CM2m; mis 0, 1, 2, 3, 4 or
5; R(8) is hydrogen, alkyl having 1, 2,4 or 4 carbon atonms or CpH2p-R(14);
pis O 1, 2, 3, 4 or 5 R(14) 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, BexamplectdiR)E-Phenylpyifonglaminocirshioreni-e!-phendpragy gberuaml 8ekyl havi ng
1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul fanmoyl) nethyl sul fonyl and nethylsulfonylanino; 92 R(9)
is hydrogen or alkyl having 1, 2, 3, 4,55 or~6 carbon atons; R(10) is
hydrogen, al kyl having 1, 2, 3 or 4 carjpon atons cycl oal kyl having 3, 4, 5
or 6 carbon atons, aryl or hetefoa and heteroaryl are
unsubstituted or substituted by 5 ituents selected fromthe
group consisting of F, C, Br, I, CN, COOwe, CONH2, COWB,
NH2, OH, al kyl having 1, 2 3 or 4 c atons, al koxy having 1, 2, 3 or 4
carbon at ons) dlnethylantno sulfanDy nethylsulfonyl and

met hyl sul fonyl am no; 10 R(11 ) is cyc kyl having 3, 4, 5 or 6 carbon
atons, phenyl, naphthyl, thienyl, fur pyridyl, pyrazinyl, pyridazinyl or
pyri mdyl, where phenyl, naphthyl, thi ) furyl, pyridyl, pyrazinyl,
pyridazi nyl and pyrimdyl are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F, C) 15 Br, |, CF3,
OCF3,5 NOP230 Y oﬁﬂ&/&mel‘dd%a cﬂﬁd @éul%btamédrfeorﬂa 2- %hel?ylﬁilfcﬁtyfa?ﬁlhefs BHBFG-

al koxy havi ng 2, 3 or_ 4 carbon atons, dinethylam no f amoyl ,

met hyl subewl cuﬁdda@nﬁﬂéw 1xﬁﬂwlmmmmaem)achrctarmwnttagem@fatmezhodasor 4
car bon y al ing 3, 4, 5 or 6 20 carbon atons, aryl or
heteroa?@@?&ﬁ%@rﬁbgffﬁxgwﬂfﬁeteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected frontthe group consisting of F, C) Br, I,
CF3 OCF3, al kyl having 1 2, 3 or 4
car bon aEZﬁfE‘P'eaﬁ k(§}1? RB@”H@'J'@YPW@O %CBPTQMHF%W%WPGBVH&WW ani no,

sul fiymoyj ‘ﬂgﬁgglsulfonyl and net hyl sul fonyl am no; R(13) is CpH2p-R(14); p
is 0, 1, %F or 5; R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atons
30 tetrahydrofuranyl, t et rahydropyranyl, aryl or heteroaryl, 93 where
aryl and heteroaryl are unsubstituted,or substituted by 1, 2 or 3
substituents selected fromthe group [fons)sting of F, C, Br, I, CF3, OCF3,
NO2, CN, COOMWe, CONH2, COWVB)C ing 1, 2, 3 or 4 carbon

at ons, al koxy havi ng

O/

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



51, 2, 3 or 4 carbon atons) dinethylam no) sulfanoyl, nmethylsul fonyl and
met hyl sul fonyl am no; 10 15 20 25 R(2) is hydrogen or al kyl having 1, 2, 3
or 4 carbon atoms; R(3) is alkyl having 3, 4, 5, 6 or 7 carbon atons,

cycl oal kyl having 3, 4, 5 or 6 carbon atons, phenyl or naphthyl, where
phenyl or naphthyl are unsubstituted of 4gubstituted by 1, 2 or 3
substituents selected fromthe group consisting of F) C, Br, I, CF3, OCF3,
NO2, CN, COOve, CONH2, COVB, NH2, COH, alkyl having 1, 2, 3 or 4 carbon
atons, alkoxy havjn 2, 3. or 4 carpon, at i met hyl am no, sul f anoyl ,
oo saEXERPle S PhoRUSHFSATIGS T R(TSthpBIPRBRISAT a1 he
pharnaceHéﬁéﬁhbé acceptabl e salts thereof. R(15) is cycloal kyl having 3, 4,
5 6, 7 or carbon atons; are, independently of one another, hydrogen, F,
a, Br) I, CF3, OCF3, OCHF2, NO2, CN, COOwve, CONH2, COVB, NH2) OH, al kyl
having 1, 2, 3 or 4 carbon atoms, alkgxy having 1, 2, 3 or 4 carbon atons,
di ret hyl am no, sul fanoyl, nethylsul fofpyl and nethyl sul fonyl am no; 2. A

conmpound of the formula | as in which: R(1) is RO R10
Rg R12 R8~ ~ ~O R11 R8~\ p Rl N~ ~Ais -ChH2n-; nis 0, 1,
2, 3, 4or 5 RO RIO RI3 ~ ~p\ , N A N oxygen; 94 Dis a bond

3, 4 or 5 R(8) is hydrogen, alkyl
p-R(14); 5 pis 0, 1, 2, 3, 4 or 5;
carbon atons, aryl or heteroaryl,

or oxygen; Eis -CH2m; mis 0, 1, 2
having 1, 2, 3 or 4 carbon atons o0
R(14) is cycloal kyl having 3, 4, 5 g
where aryl and heteroaryl are unsubg ted or substituted by 1, 2 or 3
substituents selected fromthe grou sisting of F) C, Br, |, CF3, OCF3,
NO2, CN, COOwve, 10 CONH2) COMB, NH2, OH, al kyl having 1, 2) 3 or 4 carbon
atonsh al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

rethyl sul foml AR RUIL SUfpoYL A 00 o RS 2. 3nEN L RS hird i 19 1
benzoyl 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-chloro-N-(phenylpyridin-2-ylmethyl)benzamide

Cl

211 mg of the title compound were obtained from 2-phenylsulfonylamino-5-
15  chlorobenzoyl chloride and C-phenyl-C-pyridin-2-ylmethylamine in accordance with
general method 5. MS (ES+): m/z = 478 (M+1).



R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atons, cycl oal kyl
having 15 3, 4, 5 or 6 carbon atons, aryl or heteroaryl, where aryl and

het eroaryl are unsubstituted or substituted by 1, 2 or 3 substituents
selected fromthe group consisting of F, C, Br, I, CF3, OCF3, NO2, CN,
COOMe, CONH2, COMB, NH2, OH, alkyl havipg 1, 2, 3 or 4 carbon atons, alkoxy
having 20 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,

met hyl sul fonyl and met hyl sul f onyl am no; R(11 ) is cycloal kyl having 3, 4, 5

or 6 carbon atous, Jhen i | .and pyridyl are
insubst | BaREleGs: NERReIY By ﬁl’ﬁgthﬁ hSuBas Y anfiryidtiinefiensamidsn « ne
group consisting of F, C, 25 Br, |, CF3, OCF3, N02, CN, COwW, NH2, OH,

al kyl having 1, 2, 3 or 4 carbon atons al koxy haV|ng 1, 2, 3 or 4 carbon
atons, di met hyl am no, sul fanoyl, mnet hyI sul f gaPN_and net hyl suI f onyl am no;
R(12) is alkyl having 1, 2, 3 or 4 ca@bon a cycl oal kyl having 3, 4, 5
or 6 30 carbon atons, aryl or het I S ere aryl and heteroaryl

are unsubstituted or substitute , N or 3 _substituents selected from
the group consisting of F, Cl

isti , , , CF3) NO2, CN, COOwe, CONH2,
i oNH4 car on/ tons, al koxy having 5 1,
2, 3 or 4 carbon atons, dinet hyI am(5m | fanD¥l , net hyI sul fonyl and

COMB, NH2, OH, al kyl having 1, 2,

nethylsulfonylanlno R(13) i s CpH2p- R{ 1+ pis 0 1, 2, 3, 4 or 5; R(14)
is cycloal kyl having 3, 4, 5 or 6 c atons, 10 tetrahydrofuranyl,
tetrahydropyranyl, aryl or heteroar ere aryl and heteroaryl are
unsubstituted or substituted by 1, 3 substituents selected fromthe
group consisting of F, C, Br, I, CF3] OCF3) NO2, CN, COOve, CONH2, CQOVB,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 15 1, 2, 3
or 4 carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl and

nmet hyl sul fonyl am no; R(2) is hydrogen or al kyl having 1, 2, 3 or 4 carbon
atond R(.3)g ofthel tithel compoury @ereﬂoblranﬁad:ﬂodmcmgatg)ofﬁ pafaeto}dlenedm&oaylphenyl is

unsubsti %E\};rquqe%%oﬁuﬁo csau %Pbélﬁglobég rl?%o\g}nu nt s el ect ed from t he
group co fC '@@G\/ﬁp
NH2, ~ OH, a@éd?déné@%itﬂ%eﬁeraq)m&he 54T‘ﬁ§réb?ﬁbc%rﬁfmas adiasy a!saa/wnae %an%ne% or 4

carbon af Ons am no famoyl, nethyl sul fonyl and
met hyl suaddjhgmaﬁﬂtmfeﬂ(m‘}l SGHQEB)I) R(6) and R(7) 25 are, independently of one

another , CF3, OCF3, OCHF2, N02, CN, COOwe, CONH2)
I—Wgﬁg Fq@ ‘h&/{hﬂg{l 2, 3 or 4 carbon atons, al koxy having 1, 2,

3 or104 carbon atons, dinethylam no, sulfanoyl, nethyl sul fonyl and
met hyl sul_fonyl am no; and the pharmaceutically acceptable salts thereof.

96 The following further examples inter alia were prepared in accordance with general
method 5:
Example Structure Mass (ES)
9 CH, 425 (M+1)
0
Ao
il \
0 CH,
0" N
"0




3. A compound of the formula | as clainmed in claims 1 or 2, in which: R(1)
is RO\/R1I0 RB~N~A~O~E~R11 R9 R12 R8~N~A~p~E~RI'1 RO R10 or R13~N~A~D\E~R11l 5
Ais -CnH2n-;n is0, |,20r3;Gs oxygen;Di s a bond or oxygen; E s -CrH2m ; 10m
isO, |,20r3;R(8)is hydrogen or alkyl having 1, 2, 3 or 4 carbon atons;
R(9)is hydrogen or alkyl having 1, 2, 3yg4, 5 or 6 carbon atons; R(10)is
Hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or cycloal kyl having3, 4
or 5 carbon atomns, 15 R(11 )is cycloal kyl having 3, 4, 5 or 6 carbon atons,

pheny' oL l’\\ll“l dyl where phnnyl and- pyri rl\ll are-unsubstituted or substit ted
by 1,2 )?03 substltuents sel ected frqgm¥he group consi 316%?) F, d,
CFg, OCFg) NO2) CN, |COWe, OH, al kyl gl 2, 3or 4carbon atom;) aI KOXY
having 1, 2, 3 or 4 |carbon atons, 2@ ¥t hyl ami no, sul fanoyl, nethyl sul fpnyl
andnet hyl sul f onyl am{no; R(12)i s ayi e, 1, 2, 3 or| 4 carbon atons,
cycl oal kyl having 3, 4 or 5ca ai\B';ra aryl or heterparyl,where aryl and
het eroaryl are unsubstituted d by251, 2 of 3 substituents
sel ected fromthe gnoup consisting of N@\ﬁfr CF3, (CFg, NO2, CN, COOW,
CONH2, COWVB, OH, al kyl having 1, %" 3 or Cwji bon atons| al koxy having 1| 2,
3 or4 carhon atons, |dinethyl ami nao, sulfamoyl , nethyl sul f onyl
andnet hyl sul f onyl ani|no; 97 R( is CpH2p-R(14): p i, (M+1)2, 3, 4 o 5;
R(14) is cycloal kyl |having 3, 4 or 6 carbon atons) [etrahydrofuranyl
tetrahydropyranyl, aryl or heter yI 5 where aryl and heteroaryl are
unsubstituted or substituted 2car 3 s pstituentsf selected fromthe
group consisting of |F, C, Br, SO0 CN, , CONH2, COMB, (OH,
al kyl having 1, 2, 3 or 4 carbg koxy having [L, 2, 3 or 4 carbpn
atons, di met hyl am ng, sul fano | sal fonyl and 10| et hyI sul f onyl am no;
R(2) is|hydrogen or |al kyl havi oro2 carbon atons; R(3) is alkyl hav|ng
3, 4 or|5 carbon atgns) phenyl, where phenyl is unsubstituted or
substity§fed by I, Z|or 3 substituents selected fromtn (grqugconm sting of
F, C) Br, CF3) OCF3, N02, 15 , CONH2, CcOovB, OH, fal ky ving 1, 2| 3
or 4 carbon atons, &l koxy havi 2, 3 or 4 carbon ons, di nmet hyl am pho)
sul fanmoyl, nethyl sul|fonyl and netfhyl sul fonyl am no; R(4), R(5), R(6) and
R(7) are, independently of orfag r- hydregen, F, d, Br, CF3, OCF3,
OCHF2, 20 NO2, CN, ¢OOwve, CONH2 aI kyl having 1, 2, 3 or 4 cafbon
atons, 4@l koxy having 1, 2, 3 slo) ons, di nmethyl am no, sul fanoy|,
nmet hyl syl f onyl and ret hyI suI f am“no; and the pharmeceutically accept abl e
salts thereof. 25 4| A conpou f th@ formula I as clfai med in clainms 1t 3,
in which_R1Q R RIIA-O-F=R11 R(1 ) is Ais -CnH2n-: 908 . n OFE 5 R(8) R(9)
R(10) R(13) is 0, 1lor 2; is oxygéh, is -Cm2m; m i sO&87 (Mslhydrogen pr
al kyl having 1, 2, 3 or 4 carbonm;; i s hydrogen or| al kyl having 1, B, 3
or 4 cafbon atons; ils hydrogen or~dl kyl having 1 or 2 [carbon atons is
phenyl, O N _-CH,
.e
/S
o7\
o}
14 391 (M+1)
Os N CH,
T
/5/04&(’\
o]
F




wher e phenyl

having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul f anoyl,
hydrogen; 15 R(3) is al kyl having
phenyl is unsubstituted or substituted

met hyl sul f onyl

is unsubstituted or substituted by 1, 2 or 3 10 substituents

sel ected fromthe group consisting of F, C, CF3, OCF3) CN, COw, OH alkyl
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and net hyl sul

3, 4 5 carbon ato
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~R11 ~-D~N A EAis -CnH2n-;n is 0, 1 or 2;5 Dis a bond or oxygen;E s -CrH2m;

m i sOorl; R(9)is hydrogen or al kyl
hydr ogen or al kyl

having 1 or

2 carbon atons; R(10)i s
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102 12. The use of a conpound of the fornmula I

as cl ai

med in one or

clains 1 to 6 and/or of a physiologically tolerated salt thereof for
produci ng a nedi canent for the therapy or prophylaxis of supraventricul ar

arrhyt hm as.

or
for

atri

al flutter. 14. A

5 13. The use of a conpound of the fornula I
nmore of clains 1 to 6 and/or of a phyg
produci ng a nedi canent for the therapy or
fibrillation or

phar maceut i cal

as clained in

nor e of

one

giologically tolerated salt thereof
prophyl axis of atri al
conposition conprising

an ef f e¢ti-re—arount—rof—at—l-east—enre—10——conpound—of—thetormpta—t—as—etai ned
in one 0f3more of cllainms 1 to 6 and/ o a physi ol ogi c‘!ﬁq Wi‘a erated salt

t hereof |and of a bet|a-bl ocker as acti ngredi ents topgether with
pharmace¢utically acgeptable carriers ang additives. 15[ A pharnaceutica
conposifion conprisijng an effective amount of at |east|one 15 conmpound of
the fornula | as clginmed in one OfH,M € odH,cl ains 1 to| 6 and/or of a
physiol pgically tolgrated salt thereof and of an |IKs channel bl ocker as
active ingredi ents tlogether wt eutically acceptable carriers apd
addi tives.
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General method 6: Reaction of sulfonylaminobenzoic acids with amines

0.44 mmol of the particular amine is added dropwise to a solution of 0.42 mmol of the

5 appropriate sulfonylaminobenzoic acid, 0.44 mmol of HOBT and 0.44 mmol of EDAC
in 5 ml of THF at 0°C, and the mixture is stirred at RT for 4 to 12 h. The reaction
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The following further examples inter alia were obtained in accordance with general

method 6:
Example Structure Mass
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General method 7: Reaction of 2-aminobenzamides with sulfonyl chlorides
A solution of 0.3 mmol of the appropriate sulfonyl chloride in 2 ml of methylene chloride
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 ml of methylene chloride at 0°C, and the
mixture is stirred at RT overnight. The organic phase is washed with water, dilute
hydrochloric acid and sodium bicarbonate solution, and the resulting crude product is
purified if necessary by preparative HPLC.
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The 3-methylbutylsulfonyl chloride 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 chiorination with phosphorus pentachloride to give the
sulfonyl chloride.

The following compounds were additionally obtained in analogy to the above examples

and by use of one or more of general methods 1-7:
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T & ()-00! #10%&' ()-00 #10%r&' ()-00!J #10%O O & ()-000Rbi rzY7N3 !!!k$10% h
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The following further examples were prepared in accordance with general method 5:
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The following further examples were prepared in accordance with general method 6:

Example Structure Mass (ES)
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The following further examples were prepared in accordance with general method 7:

Example Structure Mass (ES)
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Or 10%& ()-VBOr 10%#& ()-VBq 9r 10%#& ()-VBOr 10%#& ()-WBq #pX<I &1h
1090r 109%*& ()-WBQ 9r 1094& ()-WBOr 109%*& ()-WBq 9r 109%4& () - VBOr

109& () - VB#' (+/ 037sWII &<1h 109®r 109%*& ()-WBOr 109%t& ()-WBq Or

109%& ()-VBOr 109%#& ()-WBq 9r 109%t& () - WB78; ?@GHXX@ &<1h 10%j Or

10%¢& ()-VWBOr 10%:& ()-VBq 9r 10%t& ()-¥BOr 10%#& ()-WBg HKOPSVK| pX<l &<1h
1090r 109%t& () - WBq

149 0 Chiral 391 (M+1)

150 0 Chiral 455 (M+1)
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151 0 Chiral 455 (M+1)
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Example 152: 5-Hydroxy-N-(1-phenylpropyl)-2-(toluene-4-sulfonylamino)benzamide
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or 10%t& ()-VB9r 10%t& ()-VBq 9r 109%t& ()-VB9r 10%t& ()-WB[ _ cghkosWI &1h
10901 109%& ()-WBOr 109%& ()-WBq 9r 109& ()-WBOr 109%*& ()-VBq Or

109%+& () - WBOpswx{ xX@ &<1h 10%j 9r 109%*& ()-WBOr 109%t& ()-WBq Or

109%& ()-WBOr 1094t& ()-WBq pX<l &1h 1090r 10%t& ()-WBq Or 109%t& () - WBOr
10%:& ()-WBq 9r 10%#& ()-ViBIr 10%:& ()-YBSWI&<1h 100@r 10%& () - WB9r
109%+& () - VBq

The compound was obtained from the compound of example 90 by cleavage of the
methyl ether with boron tribromide.

Pharmacological investigations

Human Kv1.5 channels were expressed in xenopus oocytes. For this purpose, firstly
oocytes were isolated from Xenopus laevis and were defolliculated. Kv1.5-encoding
RNA which had been synthesized in vitro was then injected into these oocytes. After
1-7 days of Kv1.5 protein expression, the Kv1.5 currents were measured on the

10  oocytes by the two-microelectrode voltage clamp technique. The Kv1.5 channels were
for this purpose usually activated with voltage jumps lasting 500 ms to 0 mV and
40 mV. A solution of the following composition flowed through the bath: NaCl 96 mM,
KCIl 2 mM, CaClo 1.8 mM, MgCla 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 MacLab D/A converter and software (ADInstruments, Castle
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 control current which was obtained when no

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

substances.

The following ICgq values were determined in this way for the compounds listed below:
25

Example No.|IC5q [vM]

5.5
8.2
2.8
4.1
4.5
8.2

o O | W | =




Or 10%& ()-VBOr 10%#& ()-VBq 9r 10%#& ()- BXX@ &<1h 10%g 9r 10%#& () - \BOr
109%& ()-WBq 9r 109%& ()-WBOr 109%*& ()-WBq pX<I &1h 109@r 109%t& ()-WBq Or
109& ()-WBOr 109%+& ()-WBq 9r 109%+& ()-WBOr 109%t& () - WBdD&<1lh 109%09h
109& ()-MB 9 109& ()- 10#10#10#9r 10%t& ()-WBq 9r 10%t& () - VBSWD&<1h
1099h 109& ()- MBOh 10%& ()-MBg 9h 10%g ()-MBOh 109x& ()- MBg

7 5.1
8 0.9
9 4.9
10 2.5
11 8.0
12 5.4
13 10.0
14 8.5
15 7.8
16 6.4
17 7.5
18 6.7
19 4.2
20 7.7
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 6.5
34 3.1
35 2.0
36 2.0
37 1.9




oh 109%& ()- MBXxX@&<1lh 10% 9h 109%& ()-MB9h 109%é& ()-MBg 9h 109%& () - MB9h
109%& () - M3g pX<D&<lh 1099h 109%é& ()-Mg 9h 109%& ()-MBOh 109%é& ()- Mg 9h
109x& ()-MBOh 109&& ()- M # sWD&<1h 109®h 109%& () - MBOh 109%& ()- Mg 9h
109%& ()-MBOh 109%& ()-MBg 9h 109%& ()- MB' (+01489xX@&<1lh 10% Sh

10%&' () - MBOh 10%& ()-MBg 9h 10%& ()- YBOh 10%& () - MBg

38 1.6
39 > 10
40 0.8
41 1.9
42 5.0
43 54
44 2.9
45 25
46 1.2
47 4.7
48 >10
49 6.3
50 0.7
51 3.6
52 3.0
53 25
54 4.0
55 4.6
56 10.0
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




9<@ADHI LpX<D&<lh 10%®h 10%& ()-M3g 9h 10%& ()-M39h 10% & ()-MBg 9h
10% & ()-MB9h 10%& () - MBLPQITXY\ " sWD&<1lh 109%®h 10%& ()- MB9h 10%& () - MBg
9h 10%& ()-M39h 109% & ()-M3g 9h 10% & ()-MB adhil gr xX@&<1lh 10%g 9h
10% & ()-MB9h 10%& ()-MBg 9h 10%& ()-M39h 10% & ()-M3g ruyz} pX<D&<lh
1099h 10% & ()-M3g 9h 10%& () - MB9h 100/(é§¢' ()-MBg 9h 10%&' () -MB9h

10% &' () - MBsWD&<1h

69 1.3
70 3.8
71 6.9
72 5.0
73 3.1
74 1.7
75 2.9
76 4.7
77 2.6
78 2.7
79 0.7
80 1.2
81 04
82 3.2
83 1.9
84 1.0
85 5.2
86 1.8
87 6.0
88 3.9
89 3.2
90 0.5
o1 0.8
92 0.9
93 1.1
94 1.0
95 0.7
96 1.0
97 0.9
o8 2.0
99 0.9




109®h 109%é& () - MBOh 109%é& ()-MBg 9h 109%é& () - MBOh 109%é& ()- Mg 9h

109 & () - MBxX@&<1lh 10% 9h 109& ()- MBOh 109%& ()- Mg 9h 109%&& () - MBOh
109%& () - MBg pX<D&<lh 109®h 109%& ()- Mg 9h 109%& ()- MBOh 109%& ()- Mg 9h
109%& ()- MBOh 109%& () - M3sWID&<1lh 109®h 109%& ()- M3Oh 109%& ()- M3g 9h
109%& () - MB9h 10%& ()-MBg 9h 10%& () - ¥BeE&<1h 10%®h

100 1.6
101 0.9
102 0.7
103 1.4
104 1.0
105 2.6
106 3.8
107 0.9
108 1.2
109 1.1
110 1.0
111 1.7
112 0.5
113 2.6
114 1.4
115 2.4
116 1.1
117 2.4
118 2.2
119 2.7
120 1.4
121 0.6
122 1.2
123 2.9
124 1.0
125 1.8
126 0.6
127 3.3
128 2.2
129 1.3
130 0.7




1&h 109& ()-WB&h 109& ()-WB 9 109 ()-10x10x10x9h 109%é& () - MBg XX@E&<lh
10%g & 10%&' ()-WB&h 109%&' ()-WBg & 109%&' ()-WB&h 10% ()-WBg pX<E&<lh 10%&h
109& ()-WBg & 109& ()-WB&h 109& ()-WBg & 109& ()-WB& 109%& () - WBSWIE&<1h
109&h 109& ()-WB&h 109& ()-WBg & 109& ()-WB& 109& ()-WBg & 109%& ()- W8

| $() XxX@&<1h 10%g & 10%: () - WB&h

90
131 0.7
132 1.0
133 1.4
134 0.9
135 1.2
136 0.9
137 2.4
138 1.8
139 1.0
140 1.4
141 1.1
142 0.7
143 3.6
144 2.8
145 2.6
146 2.5
147 3.8
148 2.1
149 2.2
150 0.3
151 1.5
152 2.6




109&' ()-WBg & 109%&' ()-\WB& 109& ()-WBg ), 01489<pX<E&<1lh 10%&h 10%&' ()-WBg
&h 10%& ()-\VB&h 109%&' ()-WBg & 10%& ()-WB&h 10%& () - VB<@DHI LPsWE&<1lh
109&h 109& ()-WB&h 109& ()-WBg & 109& ()-WB& 109& ()-WBg &h

109& () - WBPQTX\ * axX@&<1lh 10% & 109& ()-WB& 109%& ()-WBg & 109%& () - WB&h

10% () - WA9 IhbhRIRPX<E&<1h 10%h 10% ()-VBg &h 10% () - ¥NB&IEpo2/04138

91
Patent claims
1. A compound of the formula |,
R4 R1
R5 o
R6 ITJ,Rz l
R7 .S,
. o’ R3
in which:
 re 1?9><R10 F{B\F*9><F!12 R13 149 R10 .
Ryis  NT A N N A TN R
'IE,O |IE/D IIE,D
R11 R11 R11
10 A is -CnHon-:
n is0,1,2,3,40r5;
O is oxygen;
D is a bond or oxygen;
E is -CmHom-
15 m is0,1,2,3,4o0rb5;
R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or Cpng-R(M);
p is0,1,2,3,40r5;
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, |, CF3, OCFg, NOg, CN, COOMe,
CONH»5, 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;



109 ()-WBg & 109%& ()-WB& 109 ()-WBt xy| SWE&<1h 109%&h 109%& () - WB&h
109%: ()-WBg & 10%&' ()-WB&h 10%&' ()-WBg &h 10%&' ()- WBXxX@&<lh 10%y &h
109& ()-WB& 109& ()-WBg & 109& ()-WB& 109& ()-WBg pX<E&<lh 109%&h

109& ()-WBg & 109 ()-WB&h 109& ()-WBg & 109%& ()-WB& 109%& () - WBSWIE&<1h
10%h 10% ()-VB&h 10% ()-ViBg &h 10%&' ()-WB&h

R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alky! having 1, 2, 3 or 4 carbon atoms, cycloalkyl having
3, 4, 5 or 6 carbon atoms, aryl or heteroaryl,
where aryl and heteroaryl are unsubstituted or substituted by
5 1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NO, CN, COOMe, CONH», COMe,

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

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

10 R(11) is cycloalky! having 3, 4, 5 or 6 carbon atoms, phenyl, naphthyl,

thienyl, furyl, pyridyl, pyrazinyl, pyridazinyl or pyrimidyl,

where phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyl,
pyridazinyl and pyrimidyl are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,

15 Br, I, CF3, OCF3, NO3, CN, 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(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, NOo, CN, COOMe, CONHp, COMe,

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

25 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyi,
methylisulfonyl 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
30 tetrahydrofuranyl, tetrahydropyranyl, aryl or heteroaryi,



109 ()-WBg & 109& ()- WBXX@E&<1lh 10% & 109%& ()-WB&h 109%& () - weg &h
109%& ()-WB&h 10%& ()-WBg }] E&<1lh 10% 4h 1094\ ()- 34h 109&' ()- 3 &y
109& () - 10WL010&8h 10%& ()- WBpX<E&<1h 10%h 109& ()-3g 4h 10%M& ()- " 34h
109M& ()- 3g 4h 109M& ()- 34h 109M& ()- 3 SWE&<1h 10%th 109& () -  34h
1090& ()-"3g 4h 109& ()-34h 109 ()-g3g 4h

where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CFg, OCF3, NOo, CN, COOMe, CONHs, COMe,

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

5 1, 2, 3 or 4 carbon atoms, dimethylamino, 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, |, CF3,

OCF3, NOs, CN, COOMe, CONHo, COMe, NH», OH, alkyl having 1,
2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
15 dimethylamino, sulfamoyl, methylsuifonyl and methylsulfonylamino;
R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, Br, |, CF3, OCF3, OCHF»,
NO3, CN, COOMe, CONHo, COMe, NHop, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamowyl,

20 methylsulfonyl and methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.

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

R(1) is
R9 R10 R12
RS R10
\N:xiA/o\E/ jx( D -RY :Xi D R
25 or
A is 'CnHzn';
n is0, 1,2, 3,40r5;

@) is oxygen;



109%\&'
1090
1090
109\&'
1090\&'

)
)
)
)
)
1090 ()

NN NN

10

15

20

25

30

N
AN
N
N
N

AN

3 XxX@&<lh 10% 4h 109& ()- 34h 109& ()- 3g 4h 109\ () - 34h
39 $()- 126pX<E&<1h 10%th 109& ()-"3g 4h 109& () - 34h

3g 4h 109\&' ()-"34h 109\& () - 36:; ?2CDHLSWE&<1h 10%th

34h 109\ ()-"3g 4h 109\& ()-"34h 109\ ()-"3g 4h
3LMQUVZ®_xX@&<1h 10% 4h 109% ()- 34h 109& ()-"3g 4h

34h 1098 () - 3g

D

R(9)

R(10)

R(11)

R(12)

is a bond or oxygen;

is 'CmHzm',

m

is0,1,2,3,40r5;

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

Y
R(14)

is0,1,2,3,40r5;

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, Cl, Br, |, CF3, OCF3, NO2, CN, COOMe,
CONH», COMe, NH2, 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;

is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;

is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having

3, 4, 5 or 6 carbon atoms, aryl or heteroaryl,

where aryl and heteroaryl are unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F,
Cl, Br, I, CF3, OCF3, NOg, CN, COOMe, CONH2, COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having
1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;

is cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyl or pyridyl,

where phenyl and pyridy! are unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, NOo, CN, 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;

is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6

carbon atoms, aryl or heteroaryl,



_cghl pqupX<E&<lh 10%ih 109\ ()- 3g 4h 109\&' ()- 34h 109\ ()- " 3g 4h
1090 () - 34h 109\&' () - 3uyz~sWE&<lh 10%th 109%\&' ()-" 34h 109\ ()-"3g 4h
1090 () - 34h 109\&' ()- 3g 4h 109\ ()- 3xX@&<1lh 10%gy 4h 109\& ()- 34h
109 ()- " 3g 4h 109\ ()- 34h 109\ ()- 39 pX<E&<lh 10%th 10%W\& ()- 3g 4h
1090 () - 34h 109\ ()- 3g 4h 109\ ()-é§4h 109\&' () - 3sWE&<1lh

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, CONHso, COMe,

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

5 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(13) is CpHzp-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, 1, CF3, OCF3, NO2, CN, COOMe, CONH5, COMe,
NH»o, 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(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
20 selected from the group consisting of F, Cl, Br, I, CF3, OCFg, NOo,

CN, COOMe, CONHo, 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)
25 are, independently of one another, hydrogen, F, Cl, Br, 1, CFg3, OCF3, OCHF»,
NOo, CN, COOMe, CONHp, COMe, NH»2, OH, alkyl having 1, 2, 3 or 4 carbon

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



10%th 109M& ()- 34h 109M& ()- 3g 4h 109M& ()- 34h 109& ()- 3g 4h
109M& () - 3xX@&<1lh 10% 4h 10%\& ()- 34h 109%\& ()- 3g 4h 10%\& ()- 34h
109M& ()- 3g pX=0&<10Wh 109M& ()- 3g 4h 109M& ()- 34h 109& ()-  3g 4h
1090& ()- 34h 109M& () - 3mQL&<mM 10900& () - x$m 10900& () - x$| Whn

10%00& () -x$m 10%00& ()-x$ 4 10%00& ()- JRWOWX@&<m 11 m 10%00& ()-x$m
10900& () - x$!

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

R(1) is
R9. _R10 R9 Ri12
R8 O.__R11 R8 RO 1O
\NXA/ ~ET ‘N><A/D\E/R11 R13\N><A,D\E/R11
or
5 A is -CnHon-:
n is0,1,20r3;
0] is oxygen;
D is a bond or oxygen;
E is 'CmHzm‘,
10 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 cycloalky! 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, 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
methylsulfonylamino;



m 109%900& () - x$m 10900&' () - x$l "#' +, OpX<1l&<m 10900& () -x$l m 109%00& () - x$m
10900& ()-x$l m 10900& ()-x$m 10900&' () - x$0459=>BFsW 1&<m 10%00& () - x$m
109008&' ()-x$l m 10900& () - x$m 10900& () -x$l m 10900& () - xPFGKOPTXYXX@L&<l m
10900& () -x$m 109%00& () -x$l m 10900& () -x$m 10900& () - x$l Y] abfj kopX<l&<m
10900&' () -x$l m 109%00& () - x$m 109%00& ()-9>7$I m 10900&' () - x$m

109%00&' () - x$ost x| } sSW1&<m 109%00& () - x$m

R(13) is CpHop-R(14);
p is0,1,2,3,40r5;
R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms,
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, 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
10 methylsulfonylamino;
R(2) is hydrogen or alkyl having 1 or 2 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
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,
methylsulfonyl and methylsulfonylamino;

R(4), R(5), R(6) and R(7)
are, independently of one another, hydrogen, F, Cl, Br, CF3, OCF3, OCHF»,
20 NOs, CN, COOMe, CONHo, 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
re. ><_ _O.___R11
H A E
R(1) is

A is 'CnHzn';



10900& () -x$l m 109%00& ()-x$m 10900&' () -x$l m 109%00& () - x$xX@&<I m

109008& () -x$m 10900& ()-x$l m 10900& ()-x$m 109008& ()-x$l pX<i&<m

10900& ()-x$l m 10900& ()-x$m 10900& ()-x$l m 10900& () - x$m

109008&' () - x$sXK>&<10001000m 10%00&' () -x$l m 10%00& () -x$m 109%00& ()-x3$l m
10990& () -x$ON-> "10% & ()-1 4 10% & () ggof, 10% & () - #10% & ()- |110% & ()-|
L$10% & () - 01000+Af yX6-> | }°, " 100485& (Yoz+ N, " 10%44&' ()-Z+ L@, " 10%

& ()-Z+7,"10% i & ()-Z+!'5 ,"10%d d& ()-Z+ ~10% & ()- xxW=010l 10l 10! Z

S, 10% & () - Z++ _

CL,"10% & () -z 10800 & QN2iz+r " 10% & () - Z+ AV, " 109XDXD& () - Z+X#k| Z8J=
010! mh f &10% §) -/ ! hg gyvgen:

E is 'CmH2m';
m isOort;
5 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 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,

OCF3, CN, COMe, 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(2) is hydrogen;
15 R(8) 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,

CONH»5, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

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

2, 3 or 4 carbon atoms, dimethylamino, sulfamoy!|, methyisulfonyl and
25 methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.

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

R9_ R12
R(1) is R8, >< D __R11
30 N A E



f&10%A717& ()-/ “h f&L0%& ()-/ h f&L0%1& ()-/ MLOY& () -

10%& () - k+xV4J=011/h f&10% Al A& ()-/'h f&10%& ()-/!|h f&10%!& ()-/!rh
f&L0%&' ()-/ h f&L0%&' ()-/-!mh f&L0%&' ()-/TtS2 Y10%&' ()-) 310%& ()-

109& ()-101010 h f&LOY& ()-/-!8h f&IOWR* R* & ()-/|[:tS2 ,5 109%& ()-

109 ()- 10% ()- 100& ()- Fyl0%& ()- BaO% ()-. ; |[:tS2 “*100& ()- ° "Y
109& ()- 109& ()- 109& ()- "Y1 109& ()- “3109& ()-; w }!!1111|[:tS2

L210% ()- @ TL210%INn& ()-@s 110%& ()- - 109 ()- #T 10% ()-M

10%& ()-1"%, " D' Q'R S T" 2YL?2101010- ; 10%& ()-- .210%& ()-- 210% 71, & ()--
L210% &' () - @16L210%$@h{'*)2n@ W " #$zX6L?21) f&10%y&' () - 1! Zf &10% Bt B&' ()
-1 f&I0% & ()-1-! f&L0% $' $& (1 'f&lO%&() 1 109 () - $SUVEEESE XWBL?21

df 8109 ()-1 f&10%& () - 1!iPel® - 11 hf &10%& () -1

f&10%&' () - 1! f &H0%66 tSl'rﬂlO%&() 10941& ()-& Y

1094.1& () - 1015?0 f&f‘ogﬁ)& ‘%?‘%(?% O& ()-1)*, *b**++xWt S111Z 1 109&’ () -
10%1& () - E is -Crn

"100418& ()-"!1"10% | & () - 10%DD&() "10% | & ()= +,,,)-0--|[: tSLI!

- 8109 18& () s @L.0%AME () IS&qroml& () ($10941& ()- 'mLO%1& ()- t

Losuse () AR i 5l < L3,

U0s109%/& () - sR(®p |(s)h?/drd§m1°/& dlkyl having 1, 2, 3 or 4 carbon atoms;
10% () - 101110112///// /1 ~fJ*| S&10%&' () - (1 S&L0%& () - ( R&( | S&10%& () - (| S&L0%&
"()-( s 109 (R{1Ys is phenyl or pyridyl,

10% , & ()-11111111xX@ S& | NAE UR (& o8 &10%
g () (R&H/////Opx<f(88%.0% Wyﬁﬁ’&%&g@%’ﬂ%&%&%ﬂﬂ % (
) - (118&109&' ()-(0:0; 2 or 3 substituents selected from the group consustlng ofF Cl,

0@} 0~000s Wi S| S&10%& &1 o S810% SE10%&
)@?%000002161M@ SR8l sgi)loo é@ﬁé%&hﬁ/@ﬁ&( %ﬁﬁ%ﬂgﬂﬁv qg%%@( C‘(‘? °(‘R&61(7
1wix1y1111pX<l S| S&10%& S o B& S&10%&
()-(1111122252b25W7 S T }@ﬂsy%g@é&%}% fg%%&&s‘%%@eﬁ 3%'3"?’ %)&g"() (R&l S
&L0%& () - (b2c2d2y 222222 X@rfi) K )ne(tmgm | Ghd ORRhASLBOM)I4ir(d: SE10%&.

(R8&22222+3, 3] 3pX<l Sl S&10%&" ( R&1 S&10%&' () - (1 S&10Y& () (R8I S&109&' () -

|g&10%& ()- (/388 qaaﬂ%wy@pé&@éi@f(‘) C%ﬂbsalajms"(qr QyRPEIRR () - (1 S&LOYE

7 4) 4>424xX@ SR8l S&10%& | 8109 R&l S&10%&
E|)s( %&ﬁ%@ dy@‘ﬁ’éﬁ&ﬁ\zuﬁu IS ]&10%v—w<(&)(§ % &10%8&(() % 0

&10%&' () R{8) s 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,

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

methylsulfonylamino;
and the pharmaceutically acceptable salts thereof.

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



109%&&' ()- 1010101 S&10%&' ()- (466" 7778| [:|[:1S &LOWPYE () - % &LO%&' () - %
8104848 ()-% &LOY%r Yd&' ()-% | &10%&' () - % ] " &10%EW& () - ¥89d9999999| obU4
10%8&' ()-108&10&10& | : 10%&& ()- |343 10%&& ()- 110%&& ()-

&1096& ()- 9999999 | [:bU4 10%8& ()-s 10%&' ()-s 10%/& ()-s 10%& ()-s
=ph10%&\W& ()-s /h10% }$1& ()-s:::;;;<|] (?u4 -&10% Z% & ()- - &10%&' () -
| -&10% & ()- ] - &L0%M&E () - Y- 210%f #s& QG- 100& () - 5<?=>05C>>>| [ bU4
109R& ()- ~ 6&L0YR& ()- - &LO%H& ()- -&10% & ()- - &LOYR&E () -

- QI00&! () ->>>>>>>>>VV6 @10%& () - @LQRE () - 10%& () - 10810810&
“L9109%&&' ()- J L910%fd! d& ( ->>>>>>'>'> %{o
y28@10%8&' () - @LOYRS' () - yva@)ﬂé%& Oéa&@ ARPE22227" ’?#’?(’?pX<6
@10%&& () - y?&@B109RE () - @BLOYRE () - y')'?d@l \%%)

@100/&& () - @10%8&' () - y?&@I0%R& () - @LOYRE ()-y?&@BLOYRE () - 22?7? AABAXX@
y?28&@10%R& () - ABLOYEE -C)HPA&E@BL0%RE () - @BL0%R& () - y?&BEC@ @ @adHA| ApO. 6
NL&LOY& ()- L&LOYE () -

TL&10%1$n& () @L0YRE () - VS O@INEE () - @&LOYRE () -| ABBBBCC*D|[:. 6 nL

* 710% Db&low& ()-L. L&1OYRE ()- rL&LO%& ()- L&L0%!!& ()-

L&10 /& ( D. D/ |94 BS@{!{ €M - &10%R&' () - 2- &LOYR&' () - 2- &10YRS&' () - 2
109@& ()-10&10810& Lg . ' () - >DKDPDTDUDVDXDZDKK+;

- &109R& () -2- &T0YRS&' () - 27 &10Y&& () -2, & &10%&R& () - 2- &LOYR&' () - 2- &10%&&' () - 2Z
D\ O] D_DkDI DD} DsW'; m isOor1;

- 8109R& () - 2- 810YR& () -2, & &L0YE& () - 2- &LOY&R& () - 2, & &1L0%&& () - 2} D~DDDDDDDX
X@ , & &109%&& (RID- &1I9mrqgerrz0rgal&ﬂqu)022&ml algms; &DDDDDDDDPXS;
;1098 () - 2, SIS e Gy Rasvings 3 EobR aforfig0764’ ()- 201 ' EdEeE

- &10PR&' () - 2- SROPBL i6)cyRlodikl B&ERY (3), 425&1@/@&b6ma20r&s£¢|w&& () - 2EEEEEEF
FXX@ , & &10%&&' () - 2- &10%&& lgg 2, & &10Y&& () - /«&85 (t?
F! FYFZF] FFFFpX<; re phenyl is unsu stltuted or substituted by1 2o0r3

S0 ()%, & et ) gl edshiBNR Ol S VPR e

XX@ , & &109&& () - 2- &10%80(:): 208, @@m&&dn alkykhaRg 1,2, Q@Bﬁ%ﬁé
-&10%R& () -2, & &10%R&' () - £105&& ()-2, & &L0YEE () - -&10%&& () - 2GHHH( H) H>H?
HsW alkoxy having 1, 2 3 or 4 carbon atoms, dimethylamino,

;- &1L0Y&& 22- &10Y&&' 2, & &10%&& 10%& 2, & &10Y& - 2?H@HNHUHv
B T< (- (- sulfamoyl, t(l'?ylsulfonyl angé r(n)ethylsulfg‘ nylarr%ng @i

, & &109R& ()-2 &gs % %&& ()-2-810%&& () -2, &HHHI | Al Bl CI DI pX=010&
-&100/&&'()-2,&- 0/«&& p&l%1 "()-2, & &109&&' () - 2- &LOY&R&’ ()- 2D El FI JI 111
JbA010& @ 1094 ()-p Y 1088&K1(2; 315;1;0W& ()-& 1090& ()-

| 1098&' ()-10&10&I7JJJJ K [ A010& ~1098& ()- ' $109%& ()- 100/8/& ()-

1099&' ()- S1098%14))is a roRoMkKS$LgLLLM [ : A010& yS&Z% 0%&' (

mﬁ%ﬁ E) AO 16212(38?:?0%& W‘g"é%‘ify %ﬁ%b% 398@?’8%95“65*91@@%%%“ by
)" S 0L omemmteamnteen o stmamasu
Ko L sl s ooy

* 1090 (§2-s 1090 '<§V % éﬁ%&é‘f‘?”lgl‘ﬁ% ‘AR a0 )é)%%%/& ()-

SM 10%& ()- ~109& ()- s ca?@%’@tdﬁms GimbrEmino, sNﬁém@gl mélh?ldum viaha"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c’ Head| ng Headi'ng 63]c"

"Headi ng 73] c "Headi ng 83Nethylsulieayiamiod] c" A " Def aul t Par agr aph

Fonw wél V\P]fnv»8| _0j N™M, >{yu oWB_21aNaTG }?Cin S%B16;
| AE A bdf 'vxz| ~ " (7&KC z} : WriX2d9POF
GH

$9 OVHTB WWG’Zh\rddh_at@hMQhGH Kl n?) Wb@!!!"; % (('))+;
L {/1086u77U<’ 2?2AD EECH) KI NNNN CoOOvP/ R, TTU?XY* Z[ ~a’dgi qu/z]| | <

nt e) uCt | O=I * vRy $2d-+ureepireny( isnsubstitsied gosubsifuiedny 2,58 3¢ 'gtgents
selected from the group consisting of F, Cl, CF3, OCF3, COOMe,

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



#7H o' 9L r)<Pat 6L_uOFYok;

I T"$" ) +-.2///00611b22/ 33?74489: <>>?( ??B@ A* D>DZD} DDDE

FFFc GG?HHDI JKMOQPRSHTnopgr st uvwxyz{| } ~ I"#$UR' () *+,-./0123456789: ;
<=>7?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _" abcdef ghi j kIl mopqgr st uvwxyz{| } ~6Ti mes
New RomanAri al Courier New'h Root Ent ryV\%.pDocurrentr

I"H#B9& ()*+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

I " #$UR () *+,-./0123456789: ; . .

<=>? @\BCDEFGHI JKLMNGreyieg vAx§Ard carbap atrmerdimatidaming swiameyt | 1 ~

"#S9&' () *+,-./01234 - .

<=>? @A\BCDEFCHI J KLNNC%%WE?Q? m_etggggléqrafrlﬁrjnmomopqr stuvwyz{|}~

= BB R NDPORNAVKYZL\ ]~ abcdef ghi |

<=>% TUVWKYZ N I ~
@ are, independently of 0|[1e]an15’(haer,C h)?c;rggéh, Il:,nel?%?:rss,tdjéll\:,\g(,yélill EOOMe,
5 CONH»o, 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 the formula | as claimed in one or more of claims 1 to 6 and the
physiologically tolerated salts thereof for use as pharmaceuticals.

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

15 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.

9. The use of a compound of the formula | as claimed in one or more of claims 1 to 6

20 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.

10. The use of a compound of the formula | as claimed in one or more of claims 1 to 6

25 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.

11. The use of a compound of the formula | as claimed in one or more of claims 1 to 6
30 and/or of a physiologically tolerated salt thereof for producing a medicament for the
therapy or prophylaxis of reentry arrhythmias.
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12. The use of a compound of the formula | as claimed in one or more of claims 1 to 6
and/or of a physiologically tolerated salt thereof for producing a medicament for the
therapy or prophylaxis of supraventricular arrhythmias.

13. The use of a compound of the formula | as claimed in one or more of claims 1 to 6
and/or of a physiologically tolerated salt thereof for producing a medicament for the
therapy or prophylaxis of atrial fibrillation or atrial flutter.

14. 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 6 and/or of a
physiologically tolerated salt thereof and of a beta-blocker as active ingredients
together with pharmaceutically acceptable carriers and additives.

15. 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 6 and/or of a
physiologically tolerated salt thereof and of an IKs channel blocker as active

ingredients together with pharmaceutically acceptable carriers and additives.



