WO 2006/063722 Pc'r/EP2005/023087 1 Piperidinesulfonylureas and
-thioureas, their preparation, their use and pharmaceutical compositions
w@Qmplisighthem The present invention relates to piperidinesuifepylpsgas, 13057
and 5 piperidinesulfonyithioureas of the formulal, O ,A R(3) _Cjl~-HHH
~S~N N-R(1) R(2) //\\ O O y in which A, X, R(1), R(2) and R(3) have the
meanings indicated below. The 10 compounds of the formula | are
valuable active pharmaceutical ingredients which show in particular an
. iphibiti ef{ect on A'H?- ensitive potassium channels of the cardiac
PiperifERI IR RS AABIE YGRS FoY BRAHUIR dRE T REcRErs of the

pharneasdigiesedaimsiiRmsuempasagpnamheart disease, arrhythmias,
cardiac insufficiency, cardiomyopathies or reduced contractility of the
heart or for the 15 prevention of sudden cardiac death. The invention

The pfegbet iiglataol? pacesiediperiapaiiarpricsmspaunds of the formula
. .1, their.use and pharmaceutical compositions comprising them. For
piperidloye S BEN SRR GRS THBdd sugar-lowering effect or
hypoglycemic 20 effect has been described. Glibenclamide is regarded as

the prototype of such blood sugar-lowering sulfonylureas and is used
therapeutically 4

Glibenclamide bl
Rg%)an @ is u%isd in research as a tool fqr, studying such potassium
anrlels )\ Besides its bload su [r-lowgying efiect, glibenclamitle also has
other efféc ﬁﬂjiCh, 25 however, h;;S(@ nottpeen tﬁé%épeutically utilizable
[

to date, including an antifibrillatorgy effect gn the heart. However, in the
treatment of arrhythmias or of ventricular

in which A, X, R(1), R(2) and R(3) have the meanings indicated below. The
compounds of the formula | are valuable active pharmaceutical ingredients which
show in particular an inhibiting effect on ATP-sensitive potassium channels of the
cardiac muscle and are suitable, for example, for the treatment of disorders of the
cardiovascular system such as coronary heart disease, arrhythmias, cardiac
insufficiency, cardiomyopathies or reduced contractility of the heart or for the
prevention of sudden cardiac death. The invention further relates io processes for
preparing the compounds of the formula |, their use aﬁd pharmaceutical

compositions comprising them.

For certain benzenesulfonylureas, a blood sugar-lowering effect or hypoglycemic
effect has been described. Glibenclamide is regarded as the prototype of such blood
sugar-lowering suffonylureas and is used therapeutically as agent for the treatment of
diabetes mellitus. Glibenclamide blocks ATP-sensitive potassium channels (KATP
channels) and is used in research as a tool for studying such potassium channels.
Besides its blood sugar-lowering effect, glibenclamide also has other effects which,
however, have not been therapeuticaily utilizable to date, including an antifibrillatory
effect on the heart. However, in the treatment of arrhythmias or of ventricular
fibrillation or its pre-stages with glibenclamide the pronounced lowering of biood

sugar, which is simultaneously caused by this substance, would in many cases be
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| fg’;‘l;ation or its pre-stages withsglh mide the pronounced lowering o
pisBd sugar, which is simultare: ided by this substance, would in
many cases be "Panted 0611.1/2006 DESCPAMD EP2005013087 2
undesired or even dangerous because it may further worsen the patient's
condition, so that glibenclamide is ngt generally suitable as an
“antiarrhythmic clinically. Various publications, for example

US-A-5574069, US-A-5698596, US-A-5476850, 5 US-A-5652268,
undesldSi 0415 dannéregeleitetias, it ri2iaimacs vioteehhRE B88erk4Sdondition,

1464 (1998), disclose antifibrillatory benzenesulfonylureas and -thioureas
so thaf glifpReR E@@l%dﬂ&é@ﬁﬂf’d@&k«’d%{%@R‘ﬁﬁh@ﬂﬁé@?@bﬂb@)ﬁi?@?ﬁca“y-

isoform) and have only a slight hypoglycemic effect. US-B-6414030
des these compounds on the autonomic

. c iPes the effect of some o m
Variou s R ISR RRS O SRR St R T e H SRR SR BB kiR AR 6850,
US-A-Bese 268 MpEoregarosies ofribayarsadnamic @k RlasIacekinetier. 286,

pro nd which are suitable in particular for the treatment of a

tj L .
1453 ¢ %%2@839@féeéGlﬂﬁﬁrﬂ%&ﬁ@ﬁ&%@aﬁQ%{géur@%@wm@éaaﬂaéw@%as
which @eReclieakeiedinygerrhabe coirprtie doressasneRaly i 6Soh8aTSim) and have

conditions. 15 Certain compounds of the formula | in which X is oxygen,

only.a ghgitumraelis sl eSntpsifdin40e b sissailssdbs plreasprRamt

these ESTHSRERI3A. HS ABBBAE heklSuy 3934426 HISAr3936455 i9'still a need
US-A-4315940 4-acylaminoethylpiperidine-I- sulfonylureas have been

for compeUIsNFEN R FHEENRT I YHSR! RieaRePIIEaRRIS AR ring
pharmdepikiestin fesmetads aheipraet i natsyrd inss it @iarple Ry idinenht of a

quinoling, tetrahydrodigxopyrimidine or oxoisoindoline and which have a

disturRe SeRiamie e Catd srecqiitiBR Jorthatreaddencardiassieatmerifus.
weakePR@esBbAid Megkdehetoltd, 63peaR (HPEDh essiibe fuither

piperidinesulfonylureas which are structurally related to the compounds of
the formula | and have hypoglycemic effects, and the compounds of the

CertaifPBOMIBdIRNENIERHS kel Az0T RDuiRitRr &2 o&;igéwgﬁa,s%aﬂ%h(pmx{ed
n-hexyl or cyclohexyl, and the phenyl group carrying the roms R(2) and
t

COMPQYAY § G YR RFED FRASRI D ety PRSI el HE Tt Fofr et 7 561,
US-A-tie desgihed.copuERuBs diaus 2y frdenpha BlaseiR@isd yipiperidine-1-

éulfonylureas have been described which comprise in the acyl group, instead of the
benzene ring depicted in formula |, a heterocyclic ring such as, for example, pyridine,
quinoline, tetrahydrodioxopyrimidine or oxoisoindoline and which have a
hypoglycemic effect and are suitable for the treatment of diabetes mellitus. Sarges et
al., J. Med. Chem, 19, 685 - 709 (1976), describe further piperidinesulfonylureas
which are structurally related to the compounds of the formuta | and have
hypoglycemic effects, and the compounds of the formula | in which A is CH» or
CHz-CHz, X is oxygen, R(1) is n-propyl, n-hexyl or cyclohexyl, and the phenyl group
carrying the groups R(2)} and R(3) is 5-chloro-2-methoxyphenyl. There are no
indications therein that the described compounds have any further pharmacological
effects. Surprisingly it has now been found that the piperidinesulfonylureas and
-thioureas of the formula | show an inhibiting effect on ATP-sensitive potassium
channels in the heart and have a favorable profiie of properties, for example as

regards their selectivity, and are suitable for the treatment of disorders of the

* AMENDED SHEET
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BHects. Surprlsmgly it has nowsseen: fotiy s

and -thioureas of the formula | show an |nh|b|t|ng effect on ATP-sensitive

potassium 30 channels in the heart and have a favorable profile of

properties, for example as regards tlieir selectivity, and are suitable for

the treatment of disorders of the 1 AMENDED SHEET 10/0612006

Printed: 06/11/2006 DESCPAMD EE2005013087 3 cardiovascular

cardzosa@@mesm;ma&w fou examte, axtyithinjas didenibeapeeventianobyvantion of
sudde card death. Accordingly, in a first aspect, there are provided

W“%M%& %mmmMal50AR@W~HHNNNRG)M@OOX
in which A is CH2, CH2-CH2 or CH2 CH2-CH2; 10 X is oxygen or sulfur;
R(1) is hydrogen, (C;-C6)- aIkyI 7)-cycloalky

ACCOT@’G@I)JCS*} %W%] @é@%ﬁ%’ﬁ%ﬁ ecr%nilﬂgt?fgg @%%%Wé’lm *groups
can be substituted one or more tlmes by (C1-C4)- 15 alkyl, and the
(C,-C6)-alkyl, (C3-C7)-cycloalkyl and -(C,-C3)-alkyl-(C3-C7)-cycloalkyl
groups can be stibstituted one or more times by fluorine; R(2) and R(3),

ndent.of one.another and can be identical or different,

Ikyl or alkoxy, where the
IkyI and (C 4)-a oxy g ups c%n be substituted one or

more times ?Q*uorme ina elr;}lg\reo ericHéiiths and mixtures
thereof in al 0s, and their 0O O X

in which
A is CH», CH>-CH;z of CHa-CHo-CH:

X is oxygen or sulfur;

R({1)is hydrogen (C4-Csl-alkyl, {C3-Cr)-cycloalkyl or -{C4-Cs)-alkyi-(Cs-Cr)-cycioalkyl,
where the (C;-Cri-cycloalkyl groups can be substituted one or more times by (C4-Cyq)-
alkyl, and the (C:-Ca)-alkvl, {C5-Cr)-cycloalkyl and ~(C4-Ca)-alkyl-(C3-Cr)-cycloalkyl
groups can be substituted one or more times by fluorine;

R(2) and R(3), which are independent of one anocther and can be identical or
different, are hydrogen, halogen, (C1-Cy)-atkyl or {C4-Cy)-alkoxy, where the (C1-Cy)-

alkyl and {C+-Cy}-alkoxy groups can be substituted one or more times by fluoring;

in ali their steraoisomeric forms and mixtures thereof in all ratios, and their

physioiogically acceptabie salls,

where R(1) cannot be n-propyl, n-hexyl or cyclohexy! if at {he same time A is CHy or
CH,-CHg, X is oxygen and the phanyl group camrying the groups R{2) and R{3)is
S-chloro-2-mathoxyphenyl.
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physiologically acceptable salts, 25 where R(1) cannot be n-propyl,

n-hexyl or cyclohexyl if at the same time A is CH2 or CH2-CH i 005/013087
W%)%{}%ﬁexrllmé%z& the phenyl group carrying the groups R(2) and R( )Céﬁ)}1 :

5-chloro-2-methoxyphenyl. AMENDED SHEET 10706/2006? WO
2006/063722 PCT/EP2005/013087 4When groups or substituents can
occur more than once in the compounds of the formula 1, they can all
independently of one another have the indicated meanings and can in

WhenGfigugass katdenisalediifest madethdenotes stdighsohaioands of the

branched saturated hydrocarhon residues. This.also lies when the .
formuGRoL R SLERHRNER S b e F O e 1 e Dgnae and

er group,for “example w‘?an

can irPlspy Gisem&rrmntes of aiftdrare.methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, 1-methylbutyl, isopentyl,
neopentyl, tert-pentyl, n-hexyl and isohexyl. Examples of alkoxy are

Alkyl REIBRY sHHIGHRE.cHA T RINE D NSeRtOpay ateliUtgryo saistoxgsidues. This also

_sec-butoxy and tert-butoxy. If an.al roup or alkoxy group is substitpited
PP BRSPS RS AR L BT SBURRERdD By g 81BUE: e
exampieth éﬂhéﬁﬁd%@{ﬁtﬂﬂ@ﬂ&@@ﬁ@;ﬂi@s Theftybene nattings, eahyberpresent, asopropyl,

any positions in the alkyl group or the alkoxy gr xamples o
U SRRSO BRI G ML ST or T ey, £50Re
tert-pBHyPTReIBYY IRaMaloRaih 33 Sidulbfaitiuopyre methoxy, ethoxy,
mpro?p@%ﬁh%_%ggg;ﬁgi%q e I?'nd h%g%ﬂuﬁ%%gﬁﬁgﬁ%)%@—%ﬁo%. if an alkyi
groupéc%%mléic!&ipéf‘i’@ﬂ}??%ﬁ{)l@@tﬁﬂt&fwﬁmﬁlymﬁﬁ&aéﬁrﬁwjﬂmnﬁ:elpﬁyzanhbe |

Examples of cycloalkyl are cyclopropyl, cyclo cyclope cyclo .
SUoS AR S Upath, fbeyelaRy oL Loubat TSPt Rgorne
atomB%akK YO ERE N £aMPP sYhRIIE RiHerAkANaptRIbYliN Bllasxyidentipal

o et ol your, ot o ol e s DR 222

triftuctARSHiNEREREAM BRORAPSENS &, BNMRASIHERSIN, (N B/Cleafishtuprdpropyl and
example at the 1 Eosition, I.e. on the carbon atom ba/ which
heptafluoroisopropyl. Exampies of fluorine-substituted lkoxy groups are

trifluoromethoxy, 2,2,2-trifluoroethoxy, pentafiuoroethoxy and 3,3, 3-trifluoropropoxy.

Examples of cycloalkyl are cyclopropyl, cyclobutyt, cyclopentyl, cyclohexyl and
cyclohepty!. If a cycloalkyl group is substituted one or more times by alkyl groups, it
can be substituted, for example, by 1, 2, 3 or 4 identical or different alkyl groups.
Examples of alkyl substituents on a cycloalkyl group are methyl, ethyl, isopropyl and
tert-butyl, in particular methyl. Alkyl substituents can be present at any positions in
the cycloalkyl group, for example at the 1 position, i.e. on the carbon atom by which
the cycloalkyl group is bonded, the 2 position, the 3 position or the 4 position.
Examples of alkyl-substituted cycloalkyl groups are 1-methylcyclopropyl, 2,2-
dimethylcyciopropyi, 1-methylcyclopentyl, 2,3-dimethylcyclopentyl, 4-
methylcyclohexyl, 4-tert-butylcyclohexyl and 3,3,5 5-tetramethyleyclohexyl. if a
cycloalkyl group is substituted one or more times by fluorine, it can be substituted by
1,2,3,4,5,6,7,8,9, 10, 11, 12 or 13 fluorine atoms, for example. A cycloalkyl
group can also be substituted simultaneously by fluorine and alkyl. The fluorine

atoms can be present at any positions in the cycioalkyl group and can also be
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25 the cycloalkyl group is bonded, the 2 position, the 3 position or the 4
osition. Examples of alkyl-substituted cycloalkyl groups are
W@Wﬂﬁé%lopropyl, 2,2- dimethylcyclopropyl, 1-methylcyclop@fyfr2005/013087

2,3-dimethylcyclopentyl, 4- methylcyclohexyl, 4-tert-butylcyclohexyl and

3,3,5,5-tetramethylcyclohexyl. If a cygloalkyl group is substituted one or

more times by fluorine, it can be substituted by 30 1, 2, 3,4, 5,6, 7, 8, 9,

10, 11, 12 or 13 fluorine atoms, for example. A cycloalkyl group can also
preseREiURS AL sRURNAQUS IO {luRrine RBHRIKY EXA@ HlarBenaiems.

can be present at any positions in the ¢ cloalkgle%roup and can also be

substijyts g RysloatkrbarpenyEE> A dAe186%F OB RIS h i EHARGY slafsubapd

3,34 AL elRBUNA GraRetfeamples of fluorine- substituted cycloalkyl
""" "groups are 1-fluorocyclohexyl, 4,4-difluorocyclohexyl and

3,3,4,4,5,5-hexafluorocyclohexyl. 5 The above explanations accordingly

The 2BRRM XIS AYhSURGY ARDEYVRIGRKYANSH iibthRd the cycloalky!
-(C1-C3)-alkyl-(C3-C7)-cycloalkyl group which is bonded via the (C1-
subgregp dkitgroup te rkdrifantal-6Y afeatityledinepAvhich is bonded via the (Ci-

Ca)-aéfilfotnalhC3riinaysioptkd rﬁ@é&ﬁéﬂMe(w@gwwtbgc@@wamoatkyr

thie alkyl subgroup and/or in the cycloalkyl subgroup, and/or be
groupsgpathasy pSiEHsH Rtik efeR dkipe airbapLBlRIHRRBE /6 iHothe cycloalkyl

subgr‘cgg&,' %ﬁhﬁﬂkﬂé%@@r@@'@@'&ﬂﬁ% evelenaMime Ybgroup. Examples of
cyclobutylmethyl-, cyc{eoﬁ;ntylmet I-, cyclohexylmethyl-

-(C1-Cyrrikgbtfimemytycio bafspﬁzr@f/ﬁwev@yieper&th@kq%@u‘syimethyi—,
cycioBé‘iﬁgﬁ)@é‘mﬁ—théﬂmlér@ﬁ@?ﬁ@ﬂiyle,t@vci%%@E@%ﬁﬁﬁ?@cyémp ropylethyl-, 2-
cyclohexylethyl-; 2-cyclohexylethyl-; 1-cyc oheptylethg/l-,
cycloprepsitsiBphyl tﬁypl,oguwa%}yhpwmgtfﬁwmwn -cyclopentylethyl-, 1-
: |1 riCygle 1 - 0.
L s i

cycloprepibpromibY RN a2 Syl asIAS o ey RIRRSigmethylethyl-
2-cyc RSl NenNARRORY ﬁ@&%’cﬁf‘é}ﬁtﬂ&ﬂﬁiﬂ?i&ﬁ@ﬂ@cg ' gfpropyi-, 3-

iodine, preferably chlorine or fluorine. 20 The groups R(2) and R(3) can

cyclopepdBeriv vt ahng roeitndrsartl. ek v-eHsIRheak R e m. The
carbon atoms not carrying the groups R(2) and R(3) and the CO group in

the phenyl group depicted in formula | carry hydrogen atoms. It is thus )
Halogen denotes fluorine, chioring, bromine or iodine, preferably chlorine or fluorine.

The groups R(2) and R(3) can be present at any positions on the phenyl group
carrying them. The carbon atoms not carrying the groups R(2) and R(3) and the CO
group in the phenyi group depicted in formula 1 carry hydrogen atoms. itis thus
possible in substituted phenyl groups for the substituents to be present at any
positions. In monosubstifuted pheny! groups, the substituent can be present at the 2
position, the 3 position or the 4 position. In disubstituted phenyl groups, the
substituents can be present at the 2,3 position, 2,4 position, 2,5 position, 2,6 position,
3,4 position or 3,5 position. Examples of the phenyl group carrying the groups R(2)
and R(3) are unsubstituted phenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
2,3-dimethylphenyl, 2 4-dimethylphenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 3,4-
dimethylphenyl, 3,5-dimethylphenyl, 2-isobutylphenyl, 3-isobutyiphenyl, 4-
isobutylphenyt, 2-terf-butyiphenyl, 3-tert-butylphenyl, 4-tert-butylphenyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 2,4~
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possible in substituted phenyl groups for the substituents to be present at

an itions. In monosubstituted phenyl groups, the substit%ﬁ%g%msom
Wop%g/%tﬁ’}%%%%he 2 25 position, the 3 position or the 4 position. In )

disubstituted phenyl groups, the substituents can be present at the 2,3

position, 2,4 position, 2,5 position, 2,6 position, 3,4 position or 3,5

position. Examples of the phenyl group carrying the groups R(2) and R(3)

are unsubstituted phenyl, 2-methylphenyl, 3-methylphenyl,
dimetiometivishenyd, dihdetimeibyishen g, dirdetiethyiphenyl, 3 4-dimethoxyphenyl,

2,5-di | |, 2,6-dimethyl |, 3.4- 30 di Iphenyl i

B e e o e

tert-bL@dﬁ,ﬁphemp@fwhweﬁ&wmww%teﬁ?mwbbemylzzﬂuorophenyi, 3-
methox enyl, o-me X n -metno

fluorop e AT BRA s & g DTS e ISR MR s

dsﬂuorgi%mﬁ%@e@%u&a?pﬁmgn@gfﬁiﬁnyﬁomagmeﬂqawﬁmmﬁenyt, 2.
4-dimetho enyl, 3,5-dimethox - nyl,, .

cnorsg eSS e iooropteny

i e
-Tluoro nyl, Z,o-aitiuor enyl, £,4-di ropne , enyl,

bromop BT R TSRy b AT S e A

iodopReflyprephtayhofneita/ipnley| ,ﬁtﬁfﬂolmmhﬂpﬁeﬂwrdidhfhmmaﬂnyiphenyi,
3, 4*’%@‘%@:&%%&&%hé%&%ﬂ%ﬁgﬁﬁééﬁﬁiﬁﬂgﬁggﬁgém ophenyl,
trifluoPolASaRNEMHeODRIRNY oM dtsop/sinahy2- diftrifrumetistipterphenyl, etc., and,
in thegcg%uﬁf%%%%aM{g?@@%i%ﬁ%%ﬁg%ﬁ% )slﬁiﬁa_ﬁtuents from the
substififbiaEosiagiexsehenthSdefinarometiRyredyR(3), all possible combinations
it et TG s A B e g e
her sl ko it st sy iy
fuorigh i AFRINBTHEr SRR IFN dadlOF: pTAr QPG o Tuarb-2-
i e
metylater o BB AARA RIS A R BMRap g 2 uoro-&
methylphenyl, 3-fluoro-4-methyiphenyl, in the case of a phenyi group substituted by
fluorine and methoxy, 3-fluoro-2-methoxyphenyl, 4-fluoro-2-methoxyphenyl, 5-fluoro-
2-methoxyphenyl, 2-fluoro-8-methoxyphenyl, 2-fluoro-3-methoxyphenyl, 4-fluoro-3-
methoxyphenyl, 3-fluoro-5-methoxyphenyl, 2-fiuoro-5-methoxyphenyl, 2-fluoro-4-
methoxyphenyl, 3-fluoro-4-methoxyphenyl, in the case of a pheny! group substituted
by chiorine and methoxy, 3-chloro-2-methoxyphenyl, 4-chloro-2-methoxyphenyi, 5-
chloro-2-methoxyphenyl, 2-chloro-6-methoxyphenyl, 2-chloro-3-methoxyphenyi, 4-
chioro-3-methoxypheny!, 3-chloro-5-methoxyphenyl, 2-chloro-5-methoxyphenyl, 2-
chloro-4-methoxyphenyl, 3-chloro-4-methoxyphenyl, in the case of phenyl group
substituted by chiorine and trifluoromethoxy, 3-chloro-2-triflucromethoxyphenyl, 4-
chloro-2-trifluoromethoxyphenyl, 5-chloro-2-triftucromethoxyphenyl, 2-chioro-6-
trifluoromethoxyphenyl, 2-chloro-3-trifluoromethoxyphenyl, 4-chioro-3-
trifluoromethoxyphenyl, 3-chloro-5-trifluoromethoxyphenyl, 2-chioro-5-
trifluoromethoxyphenyl, 2-chloro-4-triflucromethoxyphenyl, 3-chioro-4-
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-methylphenyl, 3-fluoro-5-methylphenyl, 2-fluoro-5-methylphenyl,
W2Leroc - 2hethyiphenyl, 3-fluoro-4-methylphenyl, in the case B BREH13087

group substituted by 20 fluorine and methoxy, 3-fluoro-2-methoxyphenyl,

.4-fluoro-2-methoxyphenyl, 5-fluoro- 2~|?nethoxyphenyl,

2-fluoro-6-methoxyphenyl, 2-fluoro-3-methoxyphenyl, 4-fluoro-3-
methoxyphenyl, 3-fluoro-5- methoxyphenyl 2-fluoro-5-methoxyphenyl,

i I R T 0 2 S DR e RSB S Doty and

oriné an
methdchidrz2- WWQM@PMZWUWM&B%%WI 5-tart-butyl-2-

meth%%ﬁ?&g %ett% é %%)%Sh?%&] %}?%\g tyl-3-methoxyphenyl, 4-tert-

butyl%ah@ﬁmﬁymb&quﬁheﬁyb@wﬂmsmﬁweayﬂel}butyi -5-methoxyphenyl,
Ior -me oxyphe h thQ the case of phenyl
> T REERI, SR RAREL b e

3- chloro 2- trlfluoromethoxyphenyl 4- chloro-2-trifluoromethoxyphenyl,

oro- trlfluor hen 2-chloro-6 30 trifluorome nyl,
The GSE A AT e A SHIGHOES: toios S e
formﬁ‘r@hldtﬁ-éxmﬂtmmmbexmhm&mmmwlﬁimmmNéamters of

asyn%g%%t f/%%%rg;st%ﬁ% e%g?(%ﬁ:ié (\:{Y%gg %%?S”T 2 %xamlpée in the

enyl, in the case of
grou@@ﬂ@ﬁuwmtmﬂ)ydart @Blltyxﬂ@ﬁ@nuimﬁh@x&yf one another have ‘che S

3 tert-but etho rt-but ethox henyl,.5-tert-but
e e Ttw
con’ }%‘é‘}?\%‘g&ﬁvﬁ }]e 50 1%%1‘% @66 met oxli(}/ ures ere 1n¥ﬁ< ewide’ mc{ude mDYtIH'GS of two

or nﬁ@@‘c@t@ﬂzﬁzm@t’flﬂm@hﬂ\y{r émm&gtydﬁaimemoxwmwmers and/or
3-tert-butyl-5-methoxyphenyl, 2-tert-butyl-5-metho

X 5 . .
diastorgeppasayh 2lemex pherin Pt 9?%%%#83&)/6% ;}fiee?%?%%mms m
enaflifgiosuranheiein dnelude ol stertalspresioormsiotilyepcompommadsath as

the formula I, for exam%ﬁ@\}) ible enantl ers and_diastere mers. the
levorRSAteR BhestAiRaty PSRt 1 O Aae B T Tormiand the
fornle fOREXARAIE iRthe R Sreups R (R IR(20R (Bheaiincalbinceanitentjudt

one another have the S configuration or the R conflg‘?ur tion. The

e AR EOETES Mo B WISBIEIN HarES 1 WWBUGr Higrer=omes, including

mesiersaisemedis Rmsdenrxaatermbxtiuresofenantionsrsfand/or more

diastereomers, |n all ratios. For example, the. dls%losgrgs herein include
dea%ﬁ%%@r@@ ratios. f @ cis/trans isomearnsm lsomerism) s present, the

disclosures herein inclode the cis form, the trans form and mixtures of these forms in all
ratios. individual stereoisomers can be prapared if desired by separating a mbdure by
conventional methods, for example by chromaiography or crystaliization, or by using
stereochemically uniform starting substances in the synihesis, or by means of
stereoselective reactions. A separation of stereoisomers can be preceded where
appropriate by a derivatization. Separation of a stereoisomer mixiure can take place
at the stage of the compounds of the formuia { or at the stage of an intermediate

during the synthesis. The disclosures herein also include all tautomeric forms of the

compounds of the formula 1.

Physiologically acceptable salts of the compounds of the formula I can in particular be-
salts with a non-toxic salt component and preferably pharmaceutically usable salts.

Theay can contain inorganic or organic or salt components. Such saits can be
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enantiomerically pure and in substantially enantiomerically purg(%qggl,ngx%mm
Wgsz‘i%/fg\%%tatory and as dextrorotatory antipodes, in the form o 0

racernates, and in the form of mixtures of the two enantiomers in all
ratios. The disclosures herein include gdiastereomers in the form of pure
and substantially pure diastereomers, including meso compounds, for
example, and in the form of mixtures of two or more diastereomers in all
prepd P SgMBRNSisAMepb(RIdE(GispmRsisnilis] piadenintha@inorganic of
isclosures herein include the cis form, the trans form r'\d mixtures of ds or
Drgan@@@ﬁ@%@ﬂﬁ@@mi%,ﬁﬁw&g%@?%@oﬁg@&%ﬁ‘g@ bmﬁﬂlfe%gﬁmoun

alkaiflESUEPHSERABHISA MRS ep@nionytmalaeds: fostessipligroxide,
chromatography or crystallization, or by using stereochemically ynif m.
oF arsmAiNg SUBEANIE ST BRCRREAS HPbHRSHESY SEFBAMELREIoKces
ReadBASHARSASRRAALN gisisraairemarsraahas Ricpeslestwieredhs are
appropriate by a derivatization. Separation of a steregisomer mixture can . g
genetally prRBE GO SEER AR RFREAdY 6 ForRIYRTT BF dHHTEsHR '
of an i ' n yrihesi daaianue aikalse or calcium
groanScﬁéggﬁ%?ﬁﬁﬁerﬁﬁ r%nésegfssthe cortf?gg}t?’r?gs of the fo?ﬁﬁlga [, 30 -orc i
saltsRinysiotogivaly asieprdbiensaRs BIAEOMBIMAS SRR AR P Re On e
ni‘cro%%g'%%% bg: S @v‘ﬁﬁ%@é&@@él&%&%@@mﬁ@ﬁ%@f@ﬁﬁy and chemical

rmaceutically usable salts. They can contain inorganic or organic or
stabiit GatifonentiosacHisalestaapeive  patissaniogen atoniof the

Sujff&%@%%&%?{%ﬁ%%ﬁt@_ 9&%%@%5‘:9{ %@E{Mﬁvﬁrﬁm compounds of _the
fSrmulal and non-toxic inorganic or organic bases. Examples of suitable
bases are suitable alkali metal compounds or alkaline earth metal

compounds, sucg as sodium hydroxide or potassium hydroxide, or
ammonia or organic amino compounds or quaternary ammonium

hydroxidesxg w}r@ ounds of the formula | with bases to
s the salts arg] generally arried Mut byi¢onventional prcﬂcedures in
a solvent.opgdiluent. If acidi pssaré‘! e ;i many cases the

.sodium, potagsipim, magnesium orgalcium |salts or ammonium salts,

which can also carry one or more grganic résidues on the nitrogen atom,

are advantageous salts because of the physiological and chemical
in which A, X, R(’i), R(2) and R(3) have the meanings indicated above, and the
cation M is, for example, an alkali metal ion or an equivalent of an alkailine sarth
metal ion, for example the sodium, potassium, magnesium or calcium ion, or the
unsubstituted ammonium ion or an ammaonium ion having one or more organic
residues. An ammonium ion represeniing M can also be, for exampie, the cation
obtained from an amino acid, in particular a basic amino acid such as, for example,

lysine or arginine, by protonation.

The disclosures herein also include all salts of the compounds of the formula I which,:
hecause of low physiological tolerability, are not directly suitable for use in
medicaments but are suitable, for example, as intermediates for chemical reaciions
or for preparing physiologically acceptable salts, for example by anion exchange or
cation exchange. The disclosures herein further include all solvates of compounds of

the formula |, for example hydrates or adducts with alcohols, and derivatives of the



10 stability. Salt formation on the carbamoyl-substituted nitrogen atom of
Wihaiyfiféirdmide group may lead to compounds of the formula HCOER(B}/013087
HMHII R(2) _iN N~N,R(1) O 0 x 15 in which A, X, R(1), R(2) and R(3)
have the meanings indicated above, apd the cation M is, for example, an
alkali metal ion or an equivalent of an alkaline earth metal ion, for
example the sodium, potassium, magnesium or calcium ion, or the
unsubsti nium i ammonjum. jon _having.one
com S S R L R A S SRS ot SRouncs o
the feramplé, the cation 20 obtained from an amino acid, in particular a basic
amino acid such as, for example, lysine or arginine, by protonation. The
disclosures herein also include all salts of the compounds of the formula |
The winiah, AbegaeserabigvC phySidlogical tolerability, are not directly suitable
for use in 25 medicaments but are suitable, for example, as intermediates
5 for chemical reactions or for preparing physiologically acceptable salts,
One iRRi@EMBlebaBicenghands of ieafiomekchange. The disclosures
. E rein fu ﬁher include all solvat oflg: ds of the formula 1, for
whic r‘r?p?él 'ffdlja?eg %?15(5)&{5}3% R? %Pb alc%ﬂgp@ d derivatives of the WO
2006/063722 PCT/EP2005/013087 9 compounds of the formula | and
prodrugs and active metabolites of compounds of the formula 1. The

group A is preferbly CHZ-CHZ. 5 One embodiment relates to

or I hich X is sulfur, i.e. compounds of the |
f}g@ula -
‘*‘3( )

R(2) // \\

S
10
in all their stereolsomeric forms and mixtures thereof in all ratios, and thair

physiologically acceptable salts. Another embodiment relates to

compounds of the formula [ in which Xis oxygen, L.e. compounds of the formula Ib,

R(1)

15

in all their stereoisomeric forms and mixtures thereof in all ratios, and their
physiologically acceptable salts. The residues A, R(1), R{2) and R{3) in the formulae
la and Ib have the meanings indicated above.

20
R(1) is preferably (C+-Cg)-alkyl, (Ca-Crj-cycloalkyl or -(C+-Cs)-aikyl-(C3-Co)-cycloalkyl,
where the (C3-Cs)-cycloalkyl groups can be substituted one or more times by (C-Cy)-
aliyl, and the (C-Cg-alky!, (Cs-Cri-cycloalkyl and -(C4-Ca)-alkyi-(Cs-Cri-cycloalkyl

groups can be substifuted one or more times by fluorine. R(1) is particularly
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W(F){ ﬁyﬁanga N N N_R(“) R(2_) 00S 10 _in all th_eir st_ereoisomige';EVE?'[ER"?S/O13087
and mixturés thereof in all ratios, and their physiologically acceptable

salts. Another embodiment relates to compounds of the formula | in which

X'is oxygen, i.e. compounds of the fotfula Ib, R(3) HH H N~S'NN,R(1)

Ib R(2) //\\O 015 0 in all their stereocisomeric forms and mixtures thereof

in all ratios, and their physiologically acceptable salts. The residues A,
) SRl oy s O e s -

above. is preferably (01-C6)-alkyl, -C:)-cycloa
oo B (0 ) RYSOGE TR I S B g el pRdne Cr
C 4)_3@ 2@633@?;@?0&;5@? @ﬁﬂf&%@%}%ﬁdﬂﬁs | Q}?hl%ioapd timml bel substituted

-C6)-alkyl, -cycloalkyl and -(C;-C3)-alkyl-(C3-C7)-cycloalkyl
one QjEIRSE ERPBL¥IBRRNR e By YROYe RS %f%vuaﬂiﬁ%i‘%%zi)?@-85y*a’ky' or (Ce-
G o (G -Coriveinaliy or CHo(C o avelpal where e
i-C4)-alkyl, -C6)-cycloalkyl or - -(C3-C6)-cyclo , Where the

by (CleB Aty BBARY dhoas G BESEbAstied GHELANELPHpS Can oo
subsiich&dbakyy angddhaded b Mtk (E31C6-sxploata angierably (C-Caj-alkyl

-CH2-(C3-C6)-cycloalkyl groups can be substituted one or more times b\é
or cylRsAYRUBNE ARG PaRiCRIEH BRiYek dbn-(C REH) RIBATIE §-1-Ca)-alkyl, al

of wir)-eyrlealkylnuhere dhe (C3- GRrevaiorlkyh gmuiean iessbstituted: carbon
once or twice by (C1-C4)-alkyl, and the (C,,-Cdé)-alk | and
aﬁom({;@@@_%{,&]ﬁmypgﬁ)gf@‘%"@% o1, 2, 3,4, 5, 6 or 7, particularly preferably 1, 2,

3. 4, 5 or 8, very particularly preferably 1, 2, 3 or 4. The number of carbon atoms in
the R(1) group is especially preferably 1. 2 or 3, Le., in this embodiment

R(1) is methyl, ethvl, n-propyl, isopropy! or cyclopropyl, all of which can

also be substituted one or more times by fluorine. in the particular cass of
compounds of the formuia | in which X is oxygen, the number of carbon atoms in.the
R{1) group is more preferably 1 or 2, i.e., in this embodiment R(1) is methyl or ethyt,
both of which can also be substituted one or more times by fluorine. in one

embodiment, the R(1) group is not substituted by fluorine.

The pheny! group carrying the groups R(2} and R{3) is preferably a substituted
phenyl group, L.e., at least one of the group R(Z) and R(3} is preferably different from
hydrogen. One embodiment rslates to compounds of the formula | in which the two
groups R(2) and R(3}, which can be present at any positions, are different from
hydrogen. In this embodiment, one of the groups R(2) and R(3) is preferably at the 2
position and the other is at the 5 position. It is particularly preferred in this
embodiment for one (C1-Cyi-atky! or (C+-Ca)-alkoxy substituent, very pariicularly
preferably one (Cs-Cg)-alkoxy substituent, all of which can also be substifuied by one
or more fiuorine atoms, 1o be at the 2 position, and one {C4-Cy)-alkyl substifuent,
which can also be substituted by one or more fluorine atoms, or one halogen
substituent, very particularly preferably one halogen substituent, o be at the 5
position of the phenyl group. Examples of this embodiment are compounds of the

formuia | in which the pheny! group carrying the groups R(2) and R(3} is a 2-{C-Cy)-
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substituted one or more times by fluorine. R(1) is especially preferabl
- WOCERESHAIRYI or cyclopropyl, very especially preferably (Ci-C3y-aikyir #it5/013¢87

particular (C1-C2)-alkyl, all of which can be substituted one or more times
by fluorine. The number of carbon 10-gfoms in the R(1) group is preferably
1,2,3,4,5,6or7, particularly preferably 1, 2, 3, 4,5 or 6, very
particularly preferably 1, 2, 3 or 4. The number of carbon atoms in the R(l)

alkox%@'ﬂk@l@@%ﬁ@ﬂ%@ﬁ%?&% Lra o 30.ec e amhedimsAE R dfoup, in

ethyl, etﬁyl, n-propyl, iSopropy! or cyclopropyl, all of which can also be

particslipsuRdE ofie)onllirone TR BYICHAE P tHE AU Ba3E 0182
methé%%ﬁﬂ%}e%égi é%ﬂH@d—@-W@%&%ﬂéﬂ@@réﬂ% By @i@ﬁg&h&%{@@@-

group is more preferably I or 2, i.e., in this
methemissthmerarrer) Khairor kiEr s srRdrITERpbdsabdbasrgrours

) i . | | P
o2 R T 50 T eyt oot e e o et
, alklyR¢{8) ikpraferably acpubstitutedhphemydrgrpsdi(Ze 2wt Rast one of the

r - d R(3).is preferably different from_hydr . One
are g B, YR, e two

groupeoRf)R(2Y &Ha)REG R hiehFsAbegredaricar aRGTPEHONS CapeidifendpR

i | | ng ofthe gr bARG R DdSnting R(2
s e B T e oot s ol e & poman. o ing R(2)
and/paffi¢t)aslyp présfeabdd dn this> erabioein iofip one (C1-C4)-alkyl or

(C1,-C4)-alkoxy substituent, very particularly preferably one

(C1-C4)-alkoxy substituent, all of which can also be substituted by one or

Prefetose tuonipeuatds s, fofern the Rajestioncapchope (TisCa)vgigh in the general

. substituent, which can.also be,substituted by an luQring atgms,
deﬁn&?%é’ﬁl fogBits %ﬁust;&sfﬁ%uoesﬁg %%rr%rbgrrtll@uafa%{?&%re%ra 3;8 gne halogen
morsulistitaentdpbprastine Hhepobitivaves treishesyIngecu) Exanfsies aif gasbinations

embodiment are compoun f o) ' i r
of e st R e LS R R b e
AlsPETHERQOSO 1B R8T e A tdatkoxye 5o 1o Chp-alkylphenyl group or a
2-(C1-C4)-alkoxy-5:halophe in..particular. . .
fornﬁg}%i,_ea)\{vaﬁﬁ Oax%yggﬁ éﬁ)%%&%b%r@%?ﬁo?%iér%%%&é g com, ?g_tér]ds of the formula |,
such as, for example, the compounds of the examples, the disclosures herein include

ali their stereoisomeric forms and mixiures thereof in all ratios, and al! their
physiologically acceptabie salts.

Thus, for example, a group of preferred compounds of the formula | is formed by
those compounds in which X is sulfur and, at the same time, R(1} is (C4-Ca)-alkyl or
cyclopropyl, preferably (C4-Ca)-alkyl, or X is oxygen and, at the same time, R{1) s
(C+-Co)-alkyl, where the group A in these compounds is preferably CHp-CHp and/or
ithe phenyi group carrying the groups R(2) and R(3} is preferably a 2-(C+-Cyj-alkoxy-
5-halopheny! group, particularly preferably a 2-(C4-Cg)-alkoxy-5-halopheny! group, in
all their sterecisomeric forms and mixiures ih@reof in all ratics, and their
nhysiologically acceptable salts. A particularly preferred group of compounds of the
formula | is formed by those compounds in which X is sulfur and, at the same time,
R(1)is (C1-Ca)-alkyl, or X is oxygen and, at the same time, R(1) is (C4-Cz)-alkyl, and
the phenyl group carrying the groups R(2) and R(3) is 5-chicre-2-methoxyphenyl,
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372 POLTRE ZOUDU LD
WRethtXyBhEhy! group, a 5-fluoro-2-methoxyphenyl group or a
5-tert-butyl-2- methoxyphenyl group, where the alkyl groups and alkoxy
groups in all these groups 5 can also b&Zsubstituted by one or more
fluorine atoms. In one embodiment alkly and alkoxy groups representing
the two groups R(2) and R(3) are not substituted by fluorine. In another

wheEMpadiment.inoreetthergpaupsdR (2 and (@) alkyForalkoxy Griup

representing this group can be substituted r.marea-fluori 1Sl
ster%o@@@ﬁ@bcégﬂ{ﬁi’@ @W%HF%&%WHS’ By %%ﬁ% o’r%(%ﬁs”pref raﬁé%%%a Y

aCCé%gé&%)é%I@Xy group. Preferred compo_u_n_ds of the formula | are t_hose
compounds in which in the general definition of the compounds disclosed
herein or in a particular embodiment one or more of the groups presenktl
; : . ] £ the
The BRL é%uf}éé’ﬁeﬁ’éﬁ{%%%a%nm socvbhese @il popinations XM |
more preferre mear_uggs_ and/or features $fﬁ§r%cl h%@&%gﬂﬂﬁ&%s%%@losed herei
fornnith Tespebtns alpretesradd @8t BBIcnaS Bt the formula 1, as well as with
r%s e%%[eo all disclosed specific compounds of the formula I, such as, for
are 8x5rﬁlp e, the compounds of the examples, the disclosur%% _iagggé'rhgggu;g@as disclosed

Tn 2 albtheinsetediverieneveris AT QL RELHERSF I Al ratios. and all

their .20 physi ' tableusaltamiiust derfexartyple, a group of

herelgyd g}r%gg% é‘ﬁﬁ%ﬁ%@%ﬁ g%f%rmula | is formed by those compounds in
which Xis sulfur and, at the same time, R(1) is (C 1-C3)-alkyl or
cyclopropyl, preferably (Cg-C3)-alkyl, or X is oxygen and, at the same
time, R(1) is 25 (C 1-C2)-alkyl, where the group A in these compounds is

preferably CH2-CH2 and/ar the phewg@p carrying the groups R(2)
and R(3) is preferab : -(Cng(f4)-a oxy- 5+halophenyl group, particularly
)-alkoxy-5-halophenyligroup, ig-all their

preferablyrd2-(€

stereoisomeric for nd mixtures thereof in alj/gr’@tios,“and their
physiologically acceptaBlesalts. A particularlygpreferred group of
compounds of the 30 formula | is formed by those compounds in which X
is sulfur and, at the same time, R(1) is (C 1-C3)-alkyl, or X is oxygen an

d, .
in v354R %?ﬁ@?aﬁismﬁ(ﬁ@é%l{&ﬂémﬁ?@saﬂ@ha&ﬂchbme,pﬁé}rﬁ/bgﬁo@}pﬂ carhyRGO }-substituted.

1sotgi]§;]?;;g§.sq§r%%)§ag?}dsﬁb(s?’zs)ttltseg -iggclgfg?léztér%?tgr? g—%%@dbsﬂ&e%()@é{@@gz%mide or, for

i [ ali i is oxyeen. desulfurizing the corresponding
preparing a compound of the formula I in which X 1s oxygen,

compound of the formula [ in which X is sulfur.

r i 1y 1 ] Vo Vit RS i i a‘%" L‘idFOEﬂs
Compounds of the formua {in which > is suffur and R(1) is different from hyadrog

- s ; P
i . piperidinasuifonylthioursas of the formula ig,

O
\
A
N e
R(&f‘w/})\&‘ NN R 2
R(2) 77NN ¥

o0



12 where the group A in these compounds is preferably CH CH2, in all
their stereoisomeric forms and mixtures thereof in all ratios, and their
physiologically acceptable salts. 5 The disclosures herein also relates to
processes for preparing the compeynds of the formula | which are
explained in detail below and. by which the compounds as disclosed
herein are obtainable, In a second aspect, there is provided a process for

preparing a_compo he formula | as disclose. in,\whi
B o o LS s areseng o Rir) s e
15 MbishA R endRDMaveithdmeanirgstindicatetizbove, wathtetyssared, for

and with an R(1)-substituted. isothiocyanate or an R(b- ityted
%@W%t@%Fﬁcﬁnﬂﬂpﬁf&ﬁﬁgg?%%%?%e%%éﬁ%%BOC%{] or H||oF‘reparing a

compound of the formula | in which X is oxygen, desulfurizing the
corresponding compaound of the formula | in which X is sulfur.
Compounds of the foﬁPtnula i in which X is sulfur and R(1) is different from

hydrogen, Wi@e&@miﬁure% of the formulaia, O O\~"H
r'HN:,C~1+]la l)oajua i which A, R(2) and R(3) hayg the
mea g)sﬁ'@?{gd above, and L%(l@gh@s\the > 1§1meanings indicated above

with the excep rr:_mp hydrogen, canbe prgpared, for example, by reacting
piperidinesulfona s of the formula IO REB)H Il S

20 in which A, R(2) and R(3) have the meanings indicated above, in an inert solvent or

diluent with a base and with an R(1}-substituted isothiocyanate of the formula IV,

R{1}-N=C=5 Vi
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R(2) O O 20 in which A, R(2) and R(3) have the meanings indicated
above, in an inert solvent or diluent with a base and with an

W aheeIsatuted isothiocyanate of the formula IV, R(1)-N=C=80V/R¥@05/013087
2006/063722 PCT/EP2005/013087 13 in which R(1) has the meanings
indicated above with the exception of hydrogen. The compounds of the
formula IV are commercially available or can be prepared by or in
analogy to methods described in the literature from amines of the formula

in whigl RO UHELR A3 406 e aninge DeHELaBaNad i hidrocen. The

exce ydrogen xamp suitable bases are arfl me
compalhaﬁaab%metaldw%mdﬁmmwﬂﬁdés ashablstes, canibespmapared by or in

anaioﬁiyt((f X'de%ggc eg%rﬂg'rllj d?r%éqgt %tgr%ﬁ%wgé cﬁqgﬁjglc' uma R{1)-NHo,

FoXid sod|um otassium calcium
in whpbtﬁs’émhasathmonﬁannmunﬁmtmhat&;md«ﬁh&m@mmﬁtassuﬁ myatriden.

Examg‘iéjn su;?tg?e daeééss(,)d'um ﬁggﬁ’ﬁ%?apgﬁ 3'&% r %%RW rt'%%xndes

S Eng qua ernar 0 Ammoniam Rydroxi @ feaction o
hydnabmnpecbumat&beaimrmmahdnﬂlkmb(e:lbaseuchramma{ﬂ;ubemﬂirwddmtmmssmm

YT e A L e e R GRS Pyl

potasahwe;a;bdrthhaw&smmmarmatkal&mamh|em1ﬁa e)cda&ﬂmmsamldm mﬁlum
methgx ?SOS._‘!‘.UO%]HI.{%] OhC%? emglg?a\ SEid t%%lgl ngtd%f %Qrﬁ%‘?“g%e%s an %Jatemary

r examp nesium ion or ca ciumion, or s an animo
ammwnwvht@dmméﬂsuﬁ“dim Ibammﬂrih&)ndnmm;rfdmmmbiermmﬁtmﬂhry}e base

can il‘,\_l{fn aring ge @a‘ﬁ%aﬁ aﬂtalso be 'SOI tedt%% |%tedm ﬁg gul ﬂg %aﬁ?bf Pormh;jl %/\/,

N
VEer, 1n'a particu ar?y adjvantageou$ manner, e sa ormu
can also

o ARe!
/NH V

R(2) // \\

in which A, R(2) and R(3) have the meanings indicated above, and the cation M’ is
an altkali metal ion, for example a sodium ion, potassium ion or cesium ion, or an
equivalent of an alkaline earth metal ion, for example of a magnesium ion or calcium
ion, or is an ammonium ion which is inert under the reaction conditions, for example
a guaternary ammonium ion, can also be isolated as infermediate, if desired.
However, in a particularly advantageous manner, the salt of the formula V can also
be generated in situ from the compound of the formula il and directiy reacted with
the isothiocyanate of the formula IV. Examples of suitable inert solvents or diluents
are ethers such as tetrahydrofuran (THF), dioxane, ethylene glycol dimethyl ether
(DME) or diglyme, ketones such as acetone or butanone, nitriles such as acetonitrile,
nitro compounds such as nitromethane, esters such as ethyl acetate, amides such as
dimethylformamide (DMF) or N-methyi-2-pyrrolidone (NMP), hexamethyiphosphoric
triamide (HMPT), sulfoxides such as dimethyl sulfoxide (DMSO) or hydrocarbons

such as benzene, toluene or xylenes, or mixtures of these soivents. The reaction of
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be generated in situ from the compound of the formula 11l and directly

W re%cgeod \Lj_vith the isothiocyanate of the formula IV. Examples ' !}%%/013087
Eed8R/EAts or diluents “are ethers such as tetrahydrofuran .

dioxane, ethylene glycol dimethyl ether (DME) or diglyme, ketones such
as acetone or butanone, nitriles such 4s acetonitrile, 25 nitro compounds
such as nitromethane, esters such as ethyl acetate, amides such as
dimethylformamide (DMF) or N-methyl-2-pyrrolidone (NMP),
the coneenmetiy|phosohalin tianidetiMRT euifotidesc bl fsriniethylis generally

_ sulfoxide (DMSOQ) or hydrocarpgps .such as b, t . Or, XV
carrieg LB SOT AN THL 1S BTG 2000y It gBout
40 °CREZHE2906/0¢3087 14 the compound of the formula Il or V with the
compound of the formula IV is generally carried out at temperatures of
about 20 C to about 140 C, in particular of about 40 C to about 120 C. 5
CompSampoungabiteiermlahiohwishokisgexy gerd &d RELyliladdferfonfrogrrogen,
) _hydrogen, 1_j.(la_ﬁ.g‘)LiIEeridin ulfgf‘)nr%ur as of the formula Ib, 0 A R(3) _G;rH
Le. pipgydinpsNIRTYLEERS ?"? P 10 in which A, R(2) and R(3)
have the meanings indicated above, and R(1) has the meanings indicated
above with the exception of hydrogen, can be prepared, for example, in
analogy to the nthesis of the thiourea derivatives of the formula la

which is described a , by-feacting piperidinesulfonamides of the
@

Rfﬁ ; their fE_%allts ofithe fo mulaWn an,inpert solvent or diluent with
R(1)-supstituted '15 is anatp\(gt/hq form ayl 1R(l)-N:C:lb) VI

R@) 2 I ™

in which A, R(2) and R(3) have the meanings indicated above, and R(1) has the
meanings indicated above with the exception of hydrogen, can be prepared, for
example, in analogy to the synthesis of the thiourea derivatives of the formula la
which is described above, by reacting piperidinesulfonamides of the formula lit or
their salis of the formula V in an inert solvent or diluent with an R(1)-substituted

isocyanate of the formula Vi,
R(1)-N=C=0 Vi

in which R(1) has the meanings indicated above with the exception of hydrogen, and,
where appropriate, a base. The above explanations regarding the reaction with

isothiocyanates apply correspondingly fo the reaction with isocyanates.

Compounds of the formula | in which R(1) is hydrogen can be obtained according to
the above-described syntheses by reacting compounds of the formula Il or their salts
of the formula V, instead of with an isothiocyanate of the formula IV or an isocyanate
of the formula VI, with a silyl isothiocyanate or a silyl isocyanate, for example a
tri((C+1-Caq)-alkyl)sily! isothiocyanate or a tri((C1—C4)~alky]}sEiyl isocyanate such as

trimethylsilyl isothiocyanate or trimethylsilyl isocyanate, which are commercially
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in which R(1) has the meanings indicated above with the exception of
hydrogen, and, 20 where appropriate, a base. The above explanations

. Wekyhfding the reaction with isothiocyanates apply correspondipgisy/tete/o13087
reaction with isocyanates. Compounds of the formula | in which R(1) is
hydrogen can be obtained according4tg the above-described syntheses
by reacting compounds of the formula lli or their salts 25 of the formula V,
instead of with an isothiocyanate of the formula IV or an isocyanate of the

‘ V. wi o isathi 1 ; ‘

aval o e e SR P SR Rt

on thestetiragakifiregstshibisotiitty diiee wetigisty |y Hydeghisiteomirselnaset with
iall 0821 22RCTIER2 ilable, and

2 ﬂuofgg%ﬁfﬁ ﬁ%ﬁéﬁﬁ %%tained (%&o%%egg ﬁ{}?:%;%r%@ ii}%—@@é@i?tﬁet%danon

the terminal nitrogen atom of the (thio)urea group, by hydrolysis or

o . luotide i S.of the f . ioh
Pime e e L B b ol o can
also his giftpaiedifoprhyregdmeanifarsuidesepdhsdfoonula il or their salts of the
iperidj oY fthe r4heir sal tmula Vb

rorm R ar e T o e s b
formulAIVilo CI3C-CO-NH-R(1) VII in which R(1) has the meanings indicated

above with the exception of hydrogen and which are commercially

available or can be prepared by or in analogy to methods in the literature

from &iainds diNFeRdimula R(1)-NH2, ¥l which R(1) has the meanings 15

indicated above with the exception of hydrogen, and, where appropriate, a

base in an inert solvent. The above explanations regarding the reaction

in whightfR6bthiaeyhaatesaapgly icoicsipdraihoyly alish tbethaxoeadimm abittydrogen and

- 1 2.2.2:-M1 I ' Il i rally.bei arried .
whic e & o e P T S A g
the literadwpproxiraaménes 20 DedodpuétdrdblyNisingravitidtigRéf)bodntheotvesmtings
N ilin int i : ti mperature, for example .
mdica,‘@’é‘r@%‘ﬁ]&;%m&ﬁ% é%?&Bﬁéﬁ%‘f%%%&%ﬁ, Yh LRSS Bh BB P ISse in an
inert solvent. The above explanations regarding the reaction with isothiocyanates
apply correspondingly also to the reaction with 2,2,2-trichloroacetamides, the latter
reaction generally being carried out at elevated temperature, for example at
temperatures of approximately 60 °C to approximately 120 °C, and preferably using a
higher-boiling solvent whose boliling point is at or above the reaction temperature, for

exampie N-methyl-2-pyrrolidone.

The compounds of the formula | can alsc be prepared by reacting piperidinesulfony!

isothiocyanates and isocyanates of the formula VI,

O

N/A
R(3) H
\Q\!\ N VIH
S C

R(2) o// \‘b \}X
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The compounds of the formula | can also be prepared by reacting

erldlnesulfonyl isothiocyanates and isocyanates of the for I
“"%’P RB@E)H~ VI NSNR(2)' JiC\X 00 WO 2006/06 %E@OG"%”W
_PCT/,EP2005/013087 16 in which A, X, R(2) and R(3) have the meanings
indicated above, with amines of the f8rmula R(1)-NH2 in which R(1) has
the meanings indicated above. The sulfonyl isocyanates of the formula
VIII, in which X is oxygen, can be prepared from the

in wh;sgiwi@ﬁnR%gbf@.rﬁ@m@teﬁmtbqﬁermammgx ihelicati abu\efovﬁmmm of the
conventional method r example by reactio inert
N Jere S e e L L

ormic ES er, OI’ exam

;socya@xé@és%ﬂmél%rrﬁhh@rWrmmmub%smhygdmommawem@m@mg the

how the reaction is arrled ou er ipterme ate
piperigiagsiif %F?ﬁ@'%? Egh e\rhe |soc§£%1§¥g%l?’?hﬁc%gr¥ula
conveXtibiar syanmie S’élf@%lnﬁgthememé’ct;prepam\th@mﬁtdnymwth phosgene,

‘ isothiocyanates of the for 11 nwh ch X is sulf th
NN -G R B R T RS e ar P B Gar ek

c:hlor&é%@ﬁé@ﬁ%ﬂd@éﬁtﬁyﬁmﬂ&ﬁowthwaﬂeabmﬂwgrmxldewahé caastinn is carried
disulfide in an_inert solver'lt such as DMF

out, ol AP IS ATORSEHTIBERAT e 08 PO T e o (0 he

in"an
isocydiefs MRt Wﬁhtﬂh%gpﬁ@r%mﬂmsgﬁ.ﬂﬁ)mamammhﬁs &pare the sulfonyl

triphosgene or with a chloy rmlc t with thio hlorid
isothiggiaRaA qg@j&@é@r&ulbgo}ﬁig %XH% % Llﬂ 1 ”?3 Ooron nesSlfonam;des of

the fdRiRIMaAiBEHeiShIS a@wwmwmmm iteeréaroteal; &wcﬁmmpmmth alkali
then be reacted in situ with an
metal hydroxides and carbon dlsulﬂge in an inert solvent such as DMF, DMSO or
NMP. The obtained dialkali metal sait of the sulfonyldithiocarbamic acid can be
reacted in an inert solvent with phosgene or a phosgene substitute such as
triphosgene or with a chloroformic ester or with thionyl chioride. The sulfonyl
isocyanate or isothiocyanate of the formula Vil or other intermediate, which is
generally obtained in the form of a solution, can then be reacted in situ with an amine
of the formula R(1)-NHz in which R(1) has the meanings indicated above including,
specifically for the preparation of compounds of the formula | in which R(1) is
hydrogen, ammonia.

Piperidinesulfonylureas of the formula lb can also be prepared from the
corresponding piperidinesulfonylthioureas of the formula la by a desulfurization, i.e.
conversion of the G=8 group into the C=0 group. Replacement of the sulfur atom in
the C=S group of the compounds of the formula fa by an oxygen atom can be
achieved, for example, by treating the compound of the formula la with an oxide or
salt of a heavy metal or with an oxidizing agent in an inert solvent or dilueni, for
example water or a mixture of water and an organic solvent. Examples of suitable
oxidizing agents for the desulfurization are peroxides such as hydrogen peroxide of

sodium peroxide, or nitrous acid.
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of the formula R(1)-NH2 in which R(1) has the meanings indicated above

including, specifically for the preparation of compounds of the formula | in
WaHIeHR{13%is 20 hydrogen, ammonia. Piperidinesulfonylureas & ¥Hg2005/413087

formula Ib can also be prepared from the corresponding

piperidinesulfonylthioureas of the formula la by a desulfurization, i.e.

conversion of the C=S group into the C=0 group. Replacement of the

sulfur atom in 25 the C=S group of the compounds of the formula la by an

The m%%%egs fl%la Wlté)?of?ﬁn I§¥Rd; fo tﬁé%%ﬂlgsgwfﬁ ”9 the compound of

ormu an oxi e ot salt o) eavy metal or with an oxidizing

4-(beragenidioraatimdjp katvidimorldiudonsoridesarmle-henepordanikylypipgridine-1-

water n O ni It 1s.f0
s B2 e oD repare
by or isceiaiogy toxidetrardsitio dsealiiarallO=2an 6053 2edP OT erEopE/Nin3B8Tes et

M Tgr?éﬁlr;ﬁlggﬁn%géﬁgﬁp?pen melfyal:I r{ﬁg?ﬁ&?{&‘?%‘?@@ﬂng

-I-sulfonami

amznom@mepmmﬂnetﬁyﬂs)mm@aiméel@rsmfbﬁaaar@@slmaihy!)ptpendine 1-
sulfon%r%nelenzﬂnm'gloﬁ%) S |n ?QW %}&@H%%amggﬁ ﬁgga%%gﬁg I‘ilttk‘f’é’r%f for

alogy 6 m ure as de r examp e, In
examﬁar@&f@d&ahidr!d%@a@mmm*@%unm ctomanre eomittionpusdy the
ometh Ipiperi Ifo rt
approHr@ amennozeotgy g %e rc:)gﬁqe;atiwé ﬁ%ﬂ%ﬁ\é% olfrﬁs?%reof for example benzoy!
chlondeé% hﬁﬂaom@nwmpéﬂdmem&ﬂmaﬁmr@ oif #eahaplatsnt, itoto beapastesd out

Witha giré)Chl i Enetl eti%%@c??s ﬁeni\g/t vesg%]eregﬁ#ﬂoé]%gw% Bnal

appro pria e OIC acIds or reacuv for example
coup b@@d@tpﬁnm@m@l@rﬂ@pﬁﬁﬂdﬂﬂ@b@lmhydreme(r%Pm)hN N'-
carbof TR 8 LAt iR AR A4 eRRI AT fimice

acC IV a conven iona couplln réagent

(DiC)pl@p&r&hﬂuﬂshﬁmlcmﬁbykﬂndde{F{’D@p)\pNNWFNIdmmdazole (CDI), a

ame RS S AR R R e, 1
O-(cydiméttiymmozobropslijoathyttmsiaiaingd rbcN giice (ED @) ethyluronium
tetrafluoroborate (TOTU) or ethyl-1,2-dihydro-2-ethoxy-1-quinolinecarboxylate
(EEDQ), or, for example, converted into a mixed anhydride with a chloroformic ester
such as ethyl or isobutyl chloroformate. The acylation usually takes place in the
presence of a suitable base, for example a tertiary amine such as triethylamine or

ethyl diisopropylamine or an alkaii metal carbonate such as sodium carbonate.

The 4-aminomethylpiperidine-1-suifonamide, 4-(2-aminosthylhpiperidine-1-
sulfonamide and 4-(3-aminopropyl)piperidine-1-sulfonamide or a salt thereof such as,
for example, the hydrochloride can be prepared, for example, by the method for
preparing 4-(2-aminoethyl)piperidine-1-sulfonamide described in Sarges et al., J.
Med. Chem. 19, 685 - 709 (1976), by converting 4-phthalimidomethylpiperidine or
4-(2-phthalimidoethyl)piperidine or 4~(3-phthalimidopropylipiperidine or a salt thereof
such as, for example, the hydrochioride by reaction with sulfamide SOx(NH2); in
pyridine at the reflux temperature into the 4-phthalimidoalkylpiperidine-1-sulfonamide,
and eliminating the phthaloy! group therefrom by treatment with hydrazine in

methanol at reflux temperature and subsequently with hydrochloric acid.
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O-(cyano(ethoxycarbonyl)methyleneamino)-N, N, N', N'-tetramethyl
uronium _tetraf | uorobo rate (TOTU) or ethyl- POT/EP2005/013087
W(?,i(-}a?t/%{;’a;7(%-22-ethoxy-l-quinolinecarboxylate (EEDQ), or, for exa%'p e, 0

converted into a mixed anhydride with a chloroformic ester such as ethyl

or isobutyl chloroformate. The acylatiégh usually takes place in the 20

presence of a suitable base, for example a tertiary amine such as

triethylamine or ethyl diisopropylamine or an alkali metal carbonate such
4-(2-PRS-ROFHIGD SEThDPRISHdThe daarinaitztimdpipiidinerbidelfanamidieg to the

4-(2-amingethyl)piperidine-|- uléon mjde and ) ofin
synthest dgafiRsH) %Qﬁaiﬁé?iis el e, 19,608, 3P9,(1970) Ry seacting

am
4-(2-FrRmEiey s e chleidtecdediprebardiady exarhple, BrgthBhmethadd. 4757 -

o B R R RV S, o
conveﬁ‘ﬁﬂ@th‘?@@}ﬂﬂﬂ@h’ﬁl@melﬁﬁ&%eulﬂﬁ@mmphihdﬁmmmm&mmdiue by catalytic
4-(3-phthalimidop

ropyl)piperidine or a salt thereof...such for.exa

PydrogRARJARodRIORIETE ol %ﬁﬁeéh‘f%r%ia‘efaéad?(‘ﬁi?ﬁﬁ%ﬁa&gap%ﬁ’ﬁ%"%%“ i
piatinﬂ?ﬁdé‘?clﬁﬂd&é?tm@tﬁ@ﬁﬁiw@cﬁ' I lfll% thha[m?mmmmﬂﬂﬂmﬂ' I'Wét}ﬁf{fﬂﬂﬁﬁﬂlﬂxl Ndgch is

and eliminating the phthalo u refro rea ith, Ry, e
dosr R T VEIOP SR BN AL e B Gatery WA iy oLhERaD 1 oan be
obtail?éég-fw x2PREIO6RTRR FRHERANG ANSeaTel8-aminomethylpiperidine by

4-(2-Phthalimidoethyl)piperidine can, be gbtained, for example, accordi
reactiEHATLJIHTELS QROHABOR 1A RSt B Ck NI PES 08 L8
obtaiftd 7R aR¥IRACtnG -G @raminesdoginyhgiperidinetfisrdet¢bed in Brady

etal., J. Org, Chem. 26, 4757 -ﬁSS %?61%? in Ii(/élene [ Qe rretsgp(:ﬁgitj Chim
phtha¥ilpRIAME AR AOSRIRAHEES Bng s ?ﬁjnglt & OVHAINE fing in
Acta gg? respiting g @ ¢pbtilimidoethyl)pyridine by catalytic hydrogenation, for

example in the presence of a transition metal catalyst such as platinum

dioxide, into the piperidine ring. 4-(Phthalimidomethyl)piperidine, which is
The %;()ﬁgfé}aﬁféi%\\f%dérﬁi@b, IBigargaleheChaithdsitted hid 2ier 1246tion

1), can be obtained, for example, from commercially available, . ,
SeauBTRIGHE AR B PRIT SR INA R AR RS B o g on A s
CH,-A1(B-Rhhalimidenrapiheineiigingiarehaarnbiaiaegatsehalothe primary amino

to,A_f-(z-phthalimidqethyl)piperidine_ rom 4-é3- , o ¢ for example
group with the appropriate’benzoic acid or a reactive derivative thereof, p
with 5-chioro-2-methoxybenzoyl chioride in the case of the preparation of compounds
in which the phenyl group carrying the groups R(2) and R(3) is a 5-chioro-2-
methoxyphenyl group. The above explanations apply correspondingly to this
acylation. The pyridine ring in the acylation product can then be converted by
catalytic hydrogenation, for exampie in the presence of a transition metal catalyst
such as platinum dioxide, into the piperidine ring, with the reaction conditions {o be
chosen where appropriate so that substituents present in the benzoyl group are not
adversely affected, as is explained in Sarges et al., J. Med. Chem. 18, 695 - 709
(1976), and is familiar to the skilled person. The resulting 4-(2-
benzamidoethyl)piperidine can then be converted with sulfamide, for example in
DME at the reflux temperature, into the compound of the formula Ili. Compounds of
the formula i in which A is CHz or CH2-CH»-CH, can be prepared in an analogous

manner by starting from 4-aminomethylpyridine or 4-(3-aminopropyl)pyridine.



10

20

phthalimidopropyl)pyridine whose synthesis is described in Mayer et al.,

WS EHIM® Acta 65, 1868 - 1884 (1982). 15 The compounds &f th&F2005/613087
formula 11l can also be synthesized via other reaction sequences. For
example, to prepare compounds of thggformula 111 in which A is CH2-CH2,
initially 4-(2-aminoethyl)pyridine can be acylated on the primary amino

In a thiQf QYRWIthLhe i@%?l?@ﬂéﬁ%?%%@i&&%%@ reAGHYLIdR INatVEaIeah I or its
example with 5-ch fth

oro-2-methoxybenzoyl chloride in the case of the
physiol pgagadiratiorepfabbnaplduifis toeinphvrictadbieiiohlenyl group carrying the
groups R(2) and R(3) is a 5-chloro-2- methoxyphenyl group. The above
explanations apply correspondingly to this acylation. The pyridine ring in
In a fothrth asylationlproductreanitden Pewoavartedbyowatalytio hytrdgenatjoises one or
. _for example-in the presence qf a transition. metal catalyst ,such as
more o i L R AR IR ey gggepate
saits an@d5 phesencaiiers igppreprate sortlat substituents present in the benzoyl
group are not adversely affected, as is explained in Sarges et al., J. Med.
~ Chem. 19, 695 - 709 (1976), and is familiar to the skilled person. The
The crespitimgizioipefizamicdbethyhhppefidifeamittirepoes omdradalitnd

: Ifamide, f I f i h .
o SR S 0 DAL sl SO DS, o s
cellsisTAEY oaGHR-GitAcGHRaanbeafiriparetiachoranaisgobethacien pptential as is

starting from 4-aminomethylpyrigli 4- ' DRpyridine. WO
Pres S HeTIERBa0I0eT 1518 Lo SeLao e Bty e
ireatthecooipbsodiefshe fhenvalalicas disdiesegdiersinraridioritsliseases. The

hysiglogically acceptable salts.for as pharm tical. ln a fourth .
o e e e e AR [P o prgpyinmies
and @neosamostseofpaundsds trenfoiculda fiasiisclnsed hedein cardiartbeimih, and

hysiologically acceptable salts and.a pharmaceutically acceptable
for (e R e B DOt SRR TBTHLIG PR Tk A B i = 2
congaiassica sheonelsardinfluéneasthecactitmcpioterffialofoyetis caspiecialbp athy.
of myocardial cells or cardiac muscle .cells. They have in particular a
TR BRI ST DR AIGtNGET LA BAIBH (3] BRTA S FEtiO0gIcd! shanges or
dysfunctions of the body or of existing sympioms with the aim of alisviation,

diminution or cure, as well as the prophylaxis or prevention of pathological changes
or dysfunctions of the body or of symptoms in humans or animals, who are
susceptible thereto and require such a prophylaxis or prevention, with the aim of
preventing or reducing their occurrence or attenuating them in the event of their
occurrence. As an example, a preveniive meadication with the aim of preventing
sudden cardiac daath or the occurrence of a myocardial infarction in patients, who
are susceptibie to myocardial reinfarctions or sudden cardiac death caused by

arrhythmias, may be mentioned. The treatment of diseases appiies both to acute and
to chronic cases.



30

present, for example, in cases of ischemia, and are suitable, for example,
for the 5 treatment of disorders of the cardiovascular system or of heart
diseases. The compounds of the formula | are particularly suitable for the
treatment of arrhythmias and theirgsgquelae, for example ventricular
fibrillation or sudden cardiac death, and for the treatment of a reduced
contractility of the heart as may occur as a consequence of coronary heart

disease, cardiac insufficiengy or cardiomyopathy. 10 Treatment of ,
The ARASEE BT HEIDBHE R PSR O LR oA RO B BRI Greample, i
the EREINOS GAthedaeyRIof eXisiirgiswa piorms Wit thevdihabe action

alleviation, diminution or cure, as well as the proph?falg;(is or prevention of

PotepHa SlBEALAN CRarEE YR SHInCRoHL BF thB B RBPSISY SPHTIEmMSNR Setectivity of

the dMARNSEERRIMBIS Wi Ase-RusaaRtkie erelo-anshiesuie Seiehwhich are
p_roph)gaxis or prevention, with the aim of 15 preventinégéor reducing their
r

deschiharraRlavor Atdh AR R MYAMBY evelt &iRei Bt dir sltest K8 grronary flow

are @X@nnlaea preventive madicaiion withiheaim ol preventingisuddemnibitors of
cardiac death or the occurrence of a myocardial infarction in patients, who

the saeligréddimansingaarfal YEFaRTbRL SHindadh GrdiaeTagain Owing to an
onlyGaHaek By AFRYMiascraayibemeantionssodiae Heptmant afdiseasesum

applies both to acute and 20 to chronic cases. 19a The activity of the

chanyoehpouliy birthe rirhaldTeaAHE deivpiyie S Yeh SuimmacHs deenot lsad to a
subRBAIMACRIRGISE! sredebmiatsisdessibed,belpwandinydichdheactions

potential duration is determined on the guinea pig papillary muscle. The

gensadrtivity oR s theehntiRimbs BaiEEESISRb M Fated s igieon of biood vessels,
pharmacological models which are described below and in which the
hypoglycemic effect and the effect on coronary flow are determined.
Preferred compounds of the formula | act as selective inhibitors of the
cardiac ATP-sensitive potassium channel (SUR2A/Kir6.2 isoform). Owing
to an only small effect on the pancreatic and the vascular ATP-sensitive
potassium 30 channel (SUR1/Kir6.2 and SUR2B/Kir6.2 isoforms), such
substances do not lead to a substantial lowering of the blood sugar level,
or blood glucose level, which is generally unwanted in non-diabetic
patients, nor to a constriction of blood vessels,
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WW% )%(3?{%)263722 PCT/EP2005/013087 20 espe_cial!y coronaryveesaltis 013087
which would lead to a generally unwanted reduction in blood flow. On the
other hand, in diabetic patients an effect on the pancreatic ATP- sensitive
potassium channel and the reduction@¥the blood sugar level which is
associated therewith, may be advantageous for the treatment of, for
example, 5 cardiac arrhythmias or a reduced contractility of the heart o

egpeaﬁgp@(ﬁdw%@\@fmarwahmmw?im foratigs preabiitiisiiadderuction in
cardiac death, respective profile . of [ .

SlooqgiEES BLFHIA B Th Ao e oo e of Hedo i e ATP

senshAEaenaueaniesiess canthéeerphertibarid/teckingd sugendewie! which is

nervous system and, in partjcular, influen T it tassi
SRR AR S A CH Db RSl e
cardiRYafntiTiating £fisstiosdhevagatiigraiibeysten Asspaititedawih coronary

stimulating effect on the vagal nervous system. art thr - ,
eaTABRTT O AT SR SO AR Do o 8 i o ggectye profile
of pAS=tHiakiedasdhp baatmentefiavaga Hysfyrictiiroedfat. synaokthiovada

o LS P A 5 A o

sutdRRR Ay L heevent aha dardiatiaxigemietcitsvAiCR raydiéhe toodessium
reduced secretion of vagal neurotrgnsmitters, for |

t I i
e G R ST AT Sl S S A R have =

s’[inﬁﬂﬁ’t@%tgﬁé@%@\ bRLUISeENMmaninAls yreferablypartimammaatsinanikimg effect on
particu

ar on humans, as pharmaceutical or. medicament heir own, | .
the el BSWRHDRESAABHR 6 AARE bGP PR Iﬁ’c‘é&?éﬂfga?ﬁ'&%‘. i otassium
chS-Rhannaseutisal; progusts, Exampleswfamiatunils erewiemtiu a vagal

compounds of the formula | can be used or tested are monkeys, d

cysioeiieaLSr bR IR 1163 EAPARTaGEHOa e SATrlS 5b 000N of e

hee%:‘#écﬂ as<ion examBlarealiiy anepign < bestisel esurestheseinalsdoetartple, ocour

compounds of the formula, | defined as indicated above, and,their
terphyraskiorciy %@%@é@éﬁ@%@%ﬂ%&éﬁaﬁ?&}h@ B aRA 5% reduced

sedlarpasaical compssitiensitarspiarmacetisalergharations, and

pharmaceutical products and medicaments which
The compounds of the formuia | and thelr physiologically acceptable salis can
therefore be used on animals, preferably on mammals, and in parficular on humans,
as pharmaceutical or madicament on their own, in mixtures with one another or in the
form of pharmaceutical compositions or pharmaceutical products. Examples of

mammals on which the compounds of the formuia | can be used or fested are

" monkeys, dogs, mice, rats, rabbits, guinea pigs, cats and larger productive animals

such as, for example, cattle and pigs. The disclosures herein also relate to the

compounds of the formula | defined as indicated above, and their physiologically
acceptable salts for use as pharmaceutical, and pharmaceutical compositions, or
pharmaceutical preparations, and pharmaceutical products and medicaments which
comprise an effective dose of at least one compound of the formula | as defined
above, and/or of a physiologically accepiable sait thereof as active ingredient and a
pharmaceutically acceptable carrier, i.e. one or more pharmaceutically accepiable

carrier substances and/or auxiliary subsiances.
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comprise an effective dose of at least one compound of the formula | as

WieHRed B0tabove, and/or of a physiologically acceptable salt thefgfreg5/013087
active ingredient and a pharmaceutically acceptable carrier, i.e. one or

~ more pharmaceutically acceptable cayrier substances and/or auxiliary
substances. WO 2006/063722 PCT/EP2005/013087 21 In a fifth aspect,
there is provided the use of compounds of the formula 1, 0\jNSA R(3) H
HHI NSNNR(1)R(2) 00x 5inwhich Ais CH2, CH2-CH2 or
‘CHZ-CH2-CH2; X is oxygen or sulfur; 10 R(1) is hydrogen, (C1-C3)-alkyl,

In a {GBGercYstealkyrorid GIEIE I alidt(@d0micyEbalkyimihére the (C3-G;

)-cycloalkyl gro Ips can be substituted one or more times by (C1-C4)-

ine; 1@{R(2) nd R(3), whigh are ip!dependent of one another
e identical or different,hare hydrogenihalogen, (C1-C4)-alkyl or
) there the (O -C4)-,§kal an (Cl-&l%)alkoxy groups can
be substituted o?1e or more times by fludriney in all their stereoisomeric
forms and mixtures thereof in all ratios, and their 20 physiologically
acceptable salts, for manufacturing a medicament for the treatment of the
. diseases mentioned above and hereinafter, especially of disorders of the
In WRlghliovascular system, heart diseases, arrhythmias, ventricular fibrillation,

A is Stdden-Hcardiaedesthaethucett contractility of the heart, ischemias of the

heart, coronary heart disease, angina pectoris, cardiac insufficiency,
cardiomyopathy, cardiac

X is oxygen oy suliur;

R(1} is hydrogen, (C4-Cg)-alkyl, (Cs-Cr)-cycloalkyl or -(C4-Ca)-alkyl-(Cs-Cr)-cycioalkyl,
where the {Cs-Cv)-cycloalkyl groups can be substitufed one or more times by (C+-Cy)-
alky!, and the (C4-Cg)-alkyl, (C-Cry-cycloalkyl and -(C4-Cs)-alkyl-(C:-Cr)-cycloalkyl
groups can be substituted one or more times by fluorine;

R(2) and R(3), which are independent of one another and can be identical or
different, are hydrogen, halogen, (C:-Ca)-alkyl or (C-Cy)-alkoxy, where the (C4-Cy)-

alkyt and (C4-Ca)-alikoxy groups can be substituted one or more timas by fiuorine;

in all their sterecisomeric forms and mixturss thereof in ali rafios, and their
physiologically acceptable salts, for manufacturing a& medicament for the freatment of
the diseases mentionad above and hereinafier, especially of disorders of the
cardiovascular system, heart dissases, arrhy’[hmlias, veniricular fibrillation, sudden
cardiac death, reduced contractility of the heart, ischemias of the heart, coronary
heart disease, angina psectoris, cardiac insufficiency, cardiomyopathy, cardiac
hypertrophy or vagal dysfunction of the heart, where the treatment of dissases
ancompasses, as explainad, the therapy and prophylaxis thereof, as well as the use
of the compounds defined afore for manufacturing a medicament for inhibiting ATP-

sensitive potassium channels in the heart, especially the cardiac muscle or
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W _SZW(Q(%rH%hy or vagal dysfunctic_)n of the heart, where the tremz%s 1013087
ISeases encompasses, as explained, the therapy and prophylaxis

thereof, as well as the use of the compounds defined afore for
manufacturing a medicament for inhiliitthg ATP- sensitive potassium

channels in the heart, especially the cardiac. muscle or WO 2006/063722
PCT/EP2005/013087 22 myocardium. The disclosures herein also relate

mvocirimsthodsfarithe e atmenhpbitadiseasethciefiichedrediovmaridhe diseases
" hereinafter, which comprise administerirég an effeﬁtive qmount of at le

t
mentEB ARV ARUIRIE Nelied LT P RURa R PN SRIG BRR Tt e amount

of at Nead thesefifl @xplapationsiefibe edmpoundsdefinedabn\mitaavbising in
the 5 disclosures herein relate as such, for example on the groyps in the

need thorapodrbiealamifsrnnabe, cerRspslo iRsh BRRe JBIRICAIE the

disclo@ﬁ%? Ied:Meanings Qrthe, PreRAIREQM AftBRGRMBAHRESMpounds of the formula

apply.correspondingly to the compgunds defined afore which can be used.
| thempRURFIRAC M BRATERER FTB B PRI AR GBS abAGRton of

the RRHIBEHICAMERS acpridRhtaribR disclaswembelrincaafihedestivediia can be

enteral or parenteral use and normally comprise about 0.5 to about 90
used peroshnbioweighicdd ETBMPBunds of the formula | and/or their

physiologically acceptable salts. The amount of active substance of the

formula | and/or its physiologically acceptable salts in the pharmaceutical
The phaunresUagl HEEROAHERtSTY TB°GisRBIENT A66RICEE to BB dttclopremgrein can.

be dRIGIREP AR B1%10-3PoNA0 RS, PRt Hary P EefaTBhbeaoil 4% to about

about 300 mg, per dosage unit. The pharmaceutical compositions and

90 peBARELHE B D ProeRIBER I aTHRE TiBIM e I A ShaiiPhysiologically
accWROSE: e COMPRHKIS-PLINEIRa W LBl dheiphysiplRaicalior its

acceptable salts are mixed together with one or more solid or liquid .
physisireicalseneadaina/spiviilyy PossResiiss!ipERtes ard Redicaments is
geng?%'ﬂi%%%tb‘m w%a@s&mm@%mﬁ%%@@as%@@,t@@sé@rﬂm ma,

* ‘active pharmaceutical ingredients having cardiovascular activity, such as, )
parforisdnmpleiecalelymamibg 6nisRORCHhBItGI8 613386 cKEBls, ARiPipsmaceutical
congégggmrl.@tgﬁd Rharnagautical farmswitehle fandesage.and administalian, For this

ich' can then be used as pharmaceutical in human medicine or _
purpeteririag ensthereds of the formula | and/or their physiologically accepiable salis
are mixed together with one or more solid or liquid carrier substances and/or auxiliary
substances, if desired also in combination with other active pharmaceutical
ingradients, for example active pharmaceutical ingredients having cardiovascuiar
activity, such as, for example, calcium antagonists, ACE inhibitors or B blockers, and.
are brought into a pharmaceutical form suitable for dosage and administration, which

can then be usad as pharmaceutical in human medicine or veterinary medicine.

Suitable carrier substances and auxiliary substances are organic and inorganic
substances which are suitable, for example, for enteral administration, such as orai
or rectal administration, or for paranteral administration, such as intravenous,
intramuscular or subcutaneocus injection or infusion, or for topical or percutaneous or
franscutansous administrations, and with which the compounds of the formuia for
their physiologically acceptable salts do not react in an unwanted manner, Examples

which may be mentioned are water, vegetable olls, waxes, alcohols such as ethanol,
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25 Suitable carrier substances and auxiliary substances are organic and

inorganic substances which are suitable, for example, for enteral
waQadniiriéstztlon, such as oral or rectal administration, or for pamriteraboos/ 13087

administration, such as intravenous, intramuscular or subcutaneous

injection or infusion, or for topical or B%rcutaneous or 30 transcutaneous

administrations, and with which the compounds of the formula | or their

physiologically acceptable salts do not react in an unwanted manner.

on R e U M e e Mt e
glycolisopobpanalyidi2=piypaie dity cbenizylsalethielsgelgliceratbpdlydisies such as
lyethyl lycols, pol I lycols, gl | triacetate, gelatin, .
ctos At i AL AU E o el e S A (o S P alenomn.
petrolatagnesiunixiteatatretalof, lanativanmeleaiaittonesr ohinaters\iitereok tormore
orgar SUNEE SAB AR AICORBIS! ARAT LB e T I8 BT g o1
oral auserastainarticalar fabids)dilaicodte diablets e ¢aitietateddabletsited tablets,
les, h d soft gelati I itori lutions, .
aran LS A SR P a0 FURB A Sy T QR Bl aRbp

alcohalid alsbasyspensienisiho emsysigns. ezt dicpkfons dydepispbusons or
are in particular oinptments, creams, .10, pastes, lations, gels, sprays, '

U BEBIATE LTa AL i bR ETLL Pl En SR BILe o EURaBl: Creams.
pastephitionce yids| pragsrivalss implastssand paichs athpovampowndshel

the formula | and their physiglogically acceptable salts can also
examyES AR BTN SOSIRABE AR BaARbRees. The
compplatienitHehfummadautmad trepapaleis dgidajbctionestgisidisalsr fem also be

topical use, also lipgsomal 15 preparations are suitable. As examples af
oP Py b o R SEEERERE® Rt (hiskArT b frB N
pharrif:phtcalgaeliitaticompositgmsiand imsslitamentsr idpicainise, also liposomal

reservatives, thickeners, stabilizers, disintegrants, wetting agents,

preod S BRSNS B ERIER O TICKERS CopL IS Ries. or
additivéksienniad the s pliegasiutheplitansabsianet sonlosaition#arafings

.and . . . - . :
medicaments, lubricants, preservatives, thickeners, stabilizers, disintegrants, wetting
agents, means for achieving a depot effect, emulsifiers, salts, for example for
influencing the osmotic pressure, buffer substances, colorants, flavorings and
aromatizing substances may be mentioned. The pharmaceutical compositions and
medicaments may, if desired, aiso comprise one or more further pharmaceutical

active substances and/or one or more vitamins, for example.

The compounds of the formula | and their physiologically acceptable salis and the
pharmaceutical compositions and medicaments comprising them are used in
particular as antiarrhythmics for the treatment of cardiac arrhythmias, or
dysrhythmias, of a wide variety of origins and specifically for preventing sudden
cardiac death, or suydden heart death, caused by arrhythmias. Examples of
arrhythmic disorders of the heart are supraventricular arrhythmias such as, for
example, atrial tachycardias, atrial fluiter or paroxysomal supraventricular
arrhythmias, or ventricular arrhythmias such as ventricular extrasystoles, and in

particular life-threatening ventricular tachycardias or the particularly dangerous fatal
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20 aromatizing substances may be mentioned. The pharmaceuytical_ _ X
WEbHGEitiohs and medicaments may, if desired, also compriséé gcn]agEgrz VOS/013087
more further pharmaceutical active substances and/or one or more
vitamins, for example. The compoundsf the formula | and their
physiologically acceptable salts and the 25 pharmaceutical compositions
and medicaments comprising them are used in particular as
ventr@?ﬂﬁﬁ?ﬁﬁ@ﬁ%f%ﬁ@? Ueatpam ek Ay digeandydiniason dysary taigshmias
of a wide variety of origins and specifically for preventing sudden ca]rdlac .
are teads b slademsisiaaiali? SRRk fbfyvﬁﬁ%ﬁﬁisgcé%éﬁ{p%‘émp &, In angina

pect&ﬁéh@ﬂ?hg%ﬁr@%q% RIS HRRThasp-sIA BeaY ientah Ry RudheNRs stighmyocardial
as, for 30 example, atfial tachycardias, atria[ flutter or paroxysomal .
infarsipravérmyiariathanipiniasiSHIERFREP K Ry RIENNgsygden cardiac
eRticyla $: BORiR RaticuiRp e tbrspieMNgNMeRtEGURahythmias
deat hch c8:§# ?fé%ér? e%ﬁticularly dgr%erousbfata_l WO 2006/063722 i
and/BCT/ERI0I0IB0ERaL GRURAEURY ABMIEIGN 2RI dREQdricaIZ o Sxampie,
carcfgipRledRngasgsdp mbiamanyhimias.are Seknsuobacavsiriian of o
coronary vessef as occur, for example, in angina pectoris or during acute
chromiyatigndiadnfaiotonoe2LERronic sequelae of a myocardial infarction.
They are therefore particularly suitable for preventing sudden cardiac 5
death in post-infarct patients. Further pathological states in which such
In additipthrtiescandonsdedérincafarmededtrieddBed By HPRBARLY areeptabie salts
involved are, for.e ¢ psyificlencyrprhiead il fkm are able to
andc%m%ﬁaﬁ%aé?ﬁ%%jl?@??gsﬁtg (;ﬁfé: amgﬁr%%call‘lly raised blgﬁg pregsasure. 10
havénaddisitne thdicengeoundsetitiesfb paulEaciieéisnhsologich, weakened

acceptable salts and the ph i tions andsmedicamentsiscases,
forcco%&%%@’fﬁéﬁcé}r% %ﬁé%’aﬁg\?g%%%i%% in Ilﬁ{an’ce%on a reguced_ >es

in teontagtiitying thethedrearid:a, ieakeasa forde atsapbtadidite simraiion.
___This can be a decline, caused ic di iR HRe-ponYActli-ofed with
‘nsqﬁg}‘?&?}f’a@ﬁ@f%?(%&%?% %%%%’c%%a %v%ﬁ%%géﬁ%mmﬁmenc bt
shodsofanaaiietasesiichasctaltiauinguiieAbp s SOCIAtEPHRRC dke
comonSXample sepc shogk. NEMTRAdS stk SRHIAG0RG adefrabie salts are

particuiarly suitable for the treatment of the pathological changes in blood pressure

occurring in association with seplic shock. In general, the compounds according to

. the disclosures herein and their physiologically acceptable saits are suitable for improving

cardiac function. Moreover, in the specific case of a heart transplant the heart can,
after the operation has taken place, recover iis functional capacity more quickly and
more reliably under the influence of the compounds of the formula | and their
physiologically acceptable salts. The same applies to operations on the heart

reguiring temporary cessation of cardiac activity through cardioplegic solutions.

The compounds of the formula | and their physiologically acceptable salts and the
nharmaceutical compesitions and medicaments comprising them can further be
employed generally in the treatment of diseases which are associated with a
dysfunction of the autonomic nervous system of a hypofunction or dysfunction of the
vagal nervous system, especially on the heart, or which are caused by such

dysfunction or hypofunction, or whose freatment aims at increasing or normalizing
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compounds according to the disclosures herein and their physiologically

acceptable salts are particularly suitable for the treatment of the
Woathelhgical changes in blood pressure occurring in associatiBaWiPRu05/013087

septic shock. In general, the compounds according to 20 the disclosures

herein and their physiologically acceﬁgable salts are suitable for improving

cardiac function. Moreover, in the spécific case of a heart transplant the

heart can, after the operation has taken place, recover its functional

ci 0 ickly an eljabl the
tne o e R L B R S o the e
occuriling sameapiies aonupeiztiondionrter isdsh 25 riauedayiEmpbedgtes meliitus,
ssation of 1iac_activity. oplegi | he
The o S e A o Bey A e sl ang e
pharmtheephoaheoeytisiticompoditisert canhantglicamenginghprisicentidse ganerally
further e by i r ent.of di i
ve e B T o oS e oL B
deficidypphinttisnamddykharetiovvakthiayagsbitsieus system, especially on
the heart, or which are caused by such dysfunction or hypofunction, or
whose treatment aims at increasing or normalizing WO 2006/063722
The dBEIYERLOOS/CI3Q8TNES thidtacfivity oiahovajdhasmbysispsteml)facceptable

I f ion of i

st FAREHLE CB SIS RO, SRR e

will beanippiattbofitae kifsfetsmdahetrphsitdyiealjuat vepmbledsattcaddres. It
. h i : -

deperylS, R R B B TE AT RSy S RT3 S8y

and dchafacterizectiby,axyden nddficienty statedhaod bicadbidvalstathplogical state,

disorders. The dos f the n f the formula | or of thei
on the B ety SEiaad L DR RaRnE e el lmal g e
treateof, the phrithdathiedirddiraboase andelonwitirbaiadagienbby ltwdiskiledn whether
erspn accprding to the usyal ru d prqocedures. .|t depends, far
rurth e A SR e S i B A TR s PO
formudmiiatitoriofzaigtian tloa taemafae adchseetrtjof theimdiiduskgithgagicalt 75 kg,

a dos%%%tﬁg?%ug’g Pem“gd%’a%%eut"’{ﬁ@%é‘ rﬂ)%'rqgévé%f" ldrae ,pé)rré%grglf:ﬁrfl %Q&'{}'{aﬂ% o
about 10 mg per kg and day (in each case in mg per kg of body weight) is sufficient.
The daily dose can, for example, be administered in the form of a single oral or
parenteral dose or divided into a plurality, for example two, three or four, single
doses. Administration may also take place continuously. Parenteral administration,
for example by injection or by continuous intravenous infusion, can be advantageous
in particular when acuie cases of cardiac arrhythmias are treated, for example in an
intensive care unit. A preferred dose range in critical situations is then about 1 mg to
about 100 mg per kg of body weight and day. Where appropriate, depending on the
individual response, it may be necessary to deviate upward or downward from the

indicated dosages.

Besides as pharmaceutical active substance in human medicine and veterinary
medicine, the compounds of the formula | and their physiclogically acceptable salts
can also be employed, for example, as aid or scientific tool in biochemical

investigations in which it is intended {o influence ion channels, or for isolating or
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treated, on whether the treatment is acute or chronic or prophylactic, or on

whether 15 further active substances are administered in addi}jgt} @Pgagd
GGG 2 . ) / /013087
W%&H%/c%%?&?of the formula I. Normally, in the case of an administration 0

an adult weighing about 75 kg, a dose of about 0.1 mg to about 100 mg
per kg and day, preferably about 1 n&gto about 10 mg per kg and day (in
each case in mg per kg of body weight) is sufficient. The daily dose can,
for example, be administered in the form of a single oral or 20 parenteral
charaRS&RgihaaRssintg aHawRiy, Toregxaanpfartive; beesed fluurdiigglestic

doses. Administration may also take place continugusly. Rarenteral
purpog IR Fo PR e Ro g o7 ) SN L raberaeles: The

compBlHEIOR! ¢A8 Readvanimgeohsiriviarienaisdibe acett sastrniicardiac

arrhythmias are treated, for example in an intensive care ynit. A prefefr
Iterrag R e ATRAF SR HATE BEH G0 B SR GGt 83 FFLEnees:
kg of body weight and day. Where appropriate, depending on the
_individual response, it may be necessary to deviate upward or downwar
The RHTHRE ARSI RS BACHRD S BARA O R0E S LaRgsereto,
in human medicine and veterinary 30 medicine, the compounds of the
formula | and their physiologically acceptable salts can also be employed,
Exam‘Bleeiample, as aid or scientific tool in biochemical investigations in which
5-ChibispigndReLo-jufloerceion shemhiis-oldios isolaingioe NdD-4-
2006/063722 PCT/EP2005/013087 26 characterizing potassium
yi)@tmémﬁ%y can further be used for diagnostic purposes, for example
in in vitro diagnoses of cell samples or tissue samples. The compounds of
the formula | and their salts can also be used as chemical intermediates,
for example for preparing further ggq@yfﬁaﬁ;ical actives substances. 5
H ke invention is explained b ?\lfplﬁ)win ?\jrnmegwithout being

réstricied thébeto. Exampl N

5-Chlagro-2-mgthoxy-N-(2-(1-(3- ethyltﬁl]oureigosulfonyl)piperid in-4- 10

Cl

376 mg (1 mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2 mmol) of cesium carbonate were heated in 5 mi of N-
methyl-2-pyrrolidone with 73 mg (1 mmol) of methyl isothiocyanate at 80 °C for 10
minutes. The reaction mixture was poured onto ice/2 M hydrochloric acid, and the
precipitated solid was filtered off with suction and washed with water until neutral.
Purification by chromatography (sitica gel; toluene/ethanol/ethyl acetate 8/1/1)
resulted in 90 mg (20 %) of the title compound as a colorless solid.

M.p. (melting point): 151-1563 °C (decomposition)

MS (ES+): 449.25 ((MS = mass spectrum; ES = electron spray ionization)
TH-NMR (DMSO-ds, 300 MHz): 6 = 11.10 (s, 1H), 8.40 (g, 1H), 8.20 (t, 1H), 7.60 (d,
1H), 7.50 (dd, 1H), 7.15 (d, 1H), 3.85 (s, 3H), 3.75 (d, 2H), 3.25 (m, 2H), 2.98 (d, 3H),

© 2.80 (dt, 2H), 1.80 (m, 2H), 1.42 (m, 3H), 1.15 (m, 2H)

Example 2
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00 S H3C'0 0O NNXN CH3 N H CI 376 mg (1 mmol) of

4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1- sulfonamide and
We320aef {22tnmol) of cesium carbonate were heated in 5 ml of RETEP2005/013087

methyl-2-pyrrolidone with 73 mg (1 mmol) of methyl isothiocyanate at 80

C for 10 minutes. The reaction mixtuse was poured onto ice/2 M

hydrochloric acid, and the precipitated solid was filtered off with suction

and washed with water until neutral. Purification by chromatography

ili : t |/ : in9 % -
SO oL s o e e e PR Bl Famice
(decomposition) MS (ES+): 449.25 ((MS = mass spectrum; ES = electron
spray ionization) 1H-NMR (DMS@-d§%3 MHz): S =11.10 (s, 1 H), 8.40
(q, 1 H), 8.20 (t, 1 H), 7.60 (d, 1 F} 7% oﬁi, 1 H), 7.15 (d, 1 H), 3.85 (s,

HgQ), 3.75 (d. 2H), 3.25 (m, < . ,.2H), 1.80 (m, 2H),
1.42 %M, 3HY, 1.15 (m, 2H) 25 Examplei2 WG'2006/663722

piperidin-4-yl)ethyl) benzamide OO H3C~0 O N/S\H
HCH3 MH Cl 5188 mg (0.5 mmol) of _
4-(2-(B-chloro-2-methoxybenzamido)ethyl)piperidine-1- sulfonamide and
326 mg (1 mmol) of cesium carbonate were heated in 5 ml of N-

188 mg (0.5 mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 326 mg (1 mmol) of cesium carbonate were heated in 5 mi of N-
methyl-2-pyrrolidone with 0.1 mi (1.1 mmol) of ethyl isothiocyanate at 80 °C for 10
minutes. .The reaction mixture was poured onto ice/2 M hydrochiloric acid and
extracted three times with 10 mi of dichloromethane each time. The combined
organic phases were washed with water until neutral, dried over sodium suifate and
filtered after addition of activated carbon. The crude product obtained after removal
of the solvent was recrystallized from methanol/water. 80 mg (35 %] of the title
compound were obtained as a colorless solid.

M.p.: 138-140 °C

MS (ES+): 463.23

"H-NMR (DMSO-ds, 300 MHz): § = 11.00 (s, 1H), 8.40 (t, 1H), 8.20 (t, 1H), 7.60 (d,
1H), 7.50 (dd, TH), 7.18 (d, 1H), 3.90 (s, 3H), 3.85 (d, 2H), 3.55 (m, 2H), 3.30 (m,
2H), 2.80 (dt, 2H), 1.80 (m, 2H), 1.45 (m, 3H), 1.15 (m, 2H), 1.10 (t, 3H)

Example 3
5-Chloro-2-methoxy-N-(2-(1-(3-propylthioureidosulfonyl}piperidin-4-
yhethyhbenzamide
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methyl-2-pyrrolidone with 0.1 ml (1.1 mrnol) of ethyl isothiocyanate at 80
. C for 10__minutes. The reaction mixture was poured onto ice/2 IEP00S/013087
“‘Hﬁ&‘%@%ﬁaﬁc acid and extracted three times with 10 ml of dichloromethane
each time. The combined 10 organic phases were washed with water until
neutral, dried over sodium sulfate ang8filtered after addition of activated
carbon. The crude product obtained after removal of the solvent was
recrystallized from methanol/water. 80 mg (35 %) of the title compound
were obtained as a colorless soli@ M{p 138-140 C 15 MS (ES+): 463.23

 LH-NMR (DMSO-d6, 300 MHz): 8 ¢11.00(s, 1H), 8.4041,1H), 8.20 (i
Hib: 2,60 (¢ 1 H), 7.50 (iiﬁ)’\;m&méﬁ) 3.65 (d, 2H),

(m, 2H), 3.30 (m, 2H), 2.8¢ (dt, 2H), 1.8d (m, 2H), 1.45 (m, 3H), 1.15
‘ e3

H3C~00 N)I N H3 NH CI376 mg (1 mmol) of
4-(2-(tchloro-2-methoxybenzamido)ethyl)piperidine-I- sulfonamide and
652 mg (2 mmol) of cesium carbonate were heated in 5 ml of N 5
methyl-2-pyrrolidone with 0.2 ml (1.8 mmol) of n-propyl isothiocyanate at

376 n$8 fardd)) inutes(sLhRIEractionaiskyBars pategetnpicelRiMe- 1-
ochlorlc acid, and the precipitated solid was filtered off vi\é}lth suction

SUfoRB RS a8 P RS IFRECARRNBIG R Bigfied W m! of N-
methg }ﬁﬁ?&%%ﬁé%ﬁ@t%myd%ﬁﬂ)g@f ﬁoﬁr@@weﬁmnmé@t@mwema °C for 10

minutes. .’)hvga}segcr:)élsgglhﬁz‘&?uflfg r\rr]vaesthgclagfgctlaé?xtc} ?ge?igl\jl hydrochloric acid, and the
precipitated solid was filtered off with suction and washed with water until neutral.
The crude product obtained after purification by chromatography (silica gel;
toluene/ethanol/ethyl acetate 8/1/1) was crystallized from ethy! acetate. 155 mg (33
%) of the title compound were obtained as a colorless solid.

M.p.: 119-121 °C

MS (ES+): 477.15

TH-NMR {DMSO-dg, 300 MHz): § = 11.00 (s, 1H), 8.40 (t, 1H), 8.20 (1, 1H) 7.60 (d,
1H), 7.50 (dd, 1H), 7.18 (d, 1H), 3.90 (s, 3H), 3.65 (d, 2H), 3.45 (m, 2H), 3.25 (m,
2H), 2.80 (m, 2H), 1.80 (m, 2H), 1,58 (m, 2H), 1.45 (m, 3H), 1.08 (m, 2H), 0.85 {t, 3H)

Example 4

5-Chloro-2-methoxy-N-(2-(1-(3-isopropylthioureidosulfonyl)piperidin-4-
yhethylibenzamide

Cl
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10 %) of the title compound were obtained as a colorless solid. M.p.:

119-121 C MS (ES+): 477.15 1H-NMR (DMSO-d6, 300 MHz): 6 = 11.00
WOS2ODBIB681aD (t, 1H), 8.20 (t, 1H), 7.60 (d, 1 H), 7.50 (dd, 1 H) PLLE¥e)tb/013087

H), 3.90 (s, 3H), 3.65 (d, 2H), 3.45 (m, 2H), 3.25 (m, 15 2H), 2.80 (m, 2H),

1.80 (m, 2H), 1,58 (m, 2H), 1.45 (m, Egl) 1.08 (m, 2H), 0.85 (t, 3H)

Example 4

5-Chloro-2-methoxy-N-(2-(1-(3-isopropylthioureidosulfonyl)piperidin-4-

yhethyl)benzamide 20 0V0 S CH3 H3C~0 0 N~S~NXNXCH3 N H CIWO

2006/063722 PCT/EP2005/013087 29 188 mg (0.5 mmol)

188 nﬁgét{liz(Smhit)rof%{lﬁe&ybﬂnzzﬂﬁéﬂ)eﬂnﬂmammm[s;all‘fp'rpmﬁtﬂe@cﬁd

sium gar heated |n mI of N-

SURO TR B AT LA TORD o 0 i o Mo ST BB & ol of N-
methBE@jordidOnminttes. Tel K@a@tbmmyuﬁnewmsmumamm 80 °C for
10 égr tﬁgrlc amg and gtrrac\tpjegsthree ti ggt\évutg ] rh rometh 2

mig Fotime® Thacombil Srganlf?p ases were r|e \yerg G <t tg
extrasaad fittere diaftar add it Ormoif aictiicitiedoostieamd Iaacdnddaqorﬁﬁdaot@htamw

removal of the solvent was recr llized f noI 6

orgar S RRE I B R I RIS B Kb 2 o Slhvated
carboh4 944 tiQdy {Sr(:EiSd:i) o:bﬂ 1ﬁ§dlaif{NM§nGBmaf dtes 300,841 x&as rediyS@lized

from rg‘?é&\%cﬁiz& )(6% J’/O yof &1@{|2968c§1np0und were obtained as a colorless

solid.

M.p.: 145-147 °C

MS (ES+): 477.25

TH-NMR (DMSO-ds, 360 MHz): 8 = 11.00 (s, 1H), 8.20 (¢, 1H), 8.10 (d, 1H), 7.60 (d,
1H), 7.50 (dd, 1H), 7.18 (d, TH), 4,35 (m, 1H}, 3.90 (s, 3H), 3.65 (d, 2H), 3.25 (m,
2H), 2.85 (m, 2H), 1.80 (m, 2H), 1.45 (m, 3H), 1.10 (m, 2H), 0.85 (d, 6H)

Example 5

5-Chloro-2-methoxy-N-(2-(1-(3- cyciopropylthtoureldosuifonyi)pzpend:n 4-
yhethyhbenzamide

Cl

376 mg (1 mmol) of 4-(2-(5-chioro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2 mmol) of cesium carbonate were heated in 5 m! of N-
methyl-2-pyrrolidone with 0.2 mi (1.8 mmol} of cyclopropyl isothiocyanate at 80 °C for

10 minutes. The reaction mixture was poured onfo ice/2 M hydrochloric acid, and the
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1 H), 7.50 (dd, 1 H), 7.18 (d, 1 H), 4,35 (m, 1 H), 3.90 (s, 3H), 3.65 (d,

2H), 3.25 (m, 15 2H), 2.85 (m, 2H), 1.80 (m, 2H), 1.45 (M, 3H
W%%""B“é*?%é 6H) Example 5 5-Ch bW 015057

loro-2-methoxy-N-(2-(1-(3-cyclopropylthioureidosulfonyl)piperidin-4-
yl)ethyl)benzamide 2000 S H3C SO N~N HH NH CI 376 mg (1
mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-I-
sulfonamide and 652 mg (2 mmol) of cesium carbonate were heated in 5
prec.pﬁét@fd%aﬁdmﬁayﬂr%@ar@ﬁdmh mmm amdmmmwmhoyammpm neutral,

isothiocyanate at 80 10 m s The reactio our d
The cisils Wi RRRLARS R IR O B o EToRYEE
toluen%%Tﬁ%Fia@Qﬁ{Wé’xs&at@@mequwmeﬂmw;mmenammmwdmwhether.
d washed with water until n Hgutral Th cru roducorptalnedhgfter

195 %éﬁ.&aﬁbﬁﬁ%ﬁ%&‘%ﬁ&?&ﬁ (‘9.1%%8 alfbefuene)aét%ano gthyatetate
$éﬂ41*)4/5a‘5(j:rystalllzed from methanol/diethyl ether. 195 mg (41 %) of the
title compound were obtained as a colorless solid. 5 M.p.: 144-145 C MS

MS (E(E‘S)r) £9411 1 H-NMR (DMSO-d6, 400 MHz): 3 = 11.00 (s, 1 H), 8.25

l\gﬁ (%Ng%@d Zl(gt;% ngismza 662);('& 1106)(<. 59{Xd8322)5(n(¥ ﬁEHQdBll‘llﬂ)(rgi 8f{5,7.60 (d,
m m
1H) 715%1@5%)711%0%1 A et A b B 66, 11,

2.85 (m, 2H), 1.80 (m, 2H), 1.45 (m, 3H), 1.10 (m, 2H), 0.75 (m, 2H), 0.60 (m, 2H)

Example 6
5-Chloro-2-methoxy-N-(2-(1-(3-cyclohexylthioureidosulfonyl)piperidin-4-
yl)ethyl)benzamide

O O 8§
H3C\O o N/S\N N
AQ "o

N
H
Cl

376 mg (1 mmol) of 4~(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 652 mg (2.0 mmol) of cesium carbonate were heated in 5 ml of N-
methyl-2-pyrrolidone with 0.3 ml (2 mmol) of cyclohexyl isothiocyanate at 80 °C for
10 minutes. The reaction mixture was poured onto ice/2 M hydrochloric acid, and the
precipitated solid was filtered off with suction, washed with water untit neutral,
dissolved in methano!, filtered after addition of activated carbon and crystallized

using diethyl ether. 230 mg (45 %) of the fitle compound were obtained as a colorless
solid.

M.p.. 146-148 °C
MS (ES+). 517.18
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Example 6
5-Chloro-2-methoxy-N-(2-(1-(3-cyclohexylthioureidosulfonyl)piperid in-4-

W yetypetizamide H3CEO S 0 ~'~~~VN~HH N H 15 Cl 376y 1105/613087
mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-I-
sulfonamide and 652 mg (2.0 mmol) 9 cesium carbonate were heated in
5 ml of N- methyl-2-pyrrolidone with 0.3 ml (2 mmol) of cyclohexyl
isothiocyanate at 80 C for 20 10 minutes. The reaction mixture was

el @ h eci e lid,w
'H- N'ﬂ%&%ﬁ@ﬁ% s%% ashe Wlth (\]k/aitg%uhﬁl %’% ?Zflﬁdlgs%%&i ﬂﬁ) 760 (d,
1H), methahdHjlterd& aﬁ,e‘i ld)jdﬂtlblﬁmf attivaré@bdarbtid)aBdErystalined. 38ifg, 2H),

ether, (45,9%) of the title compound were obtained as a
2.85 @Tﬁorr‘ qﬁleg d%gggqﬁ] 4]%

's SO 6-148 C MS (ES+): 517.18 WO 2006/063722
PCT/EP2005/013087 31 1H-NMR (DMSO-d6, 400 MHz): 5 = 11.00 (s, 1
E._X‘,Mn;afafzz(t 1 H), 8.18 (d, 1 H), 7.60 (d, 1 H), 7.50 (d, 1 H), 7.15 (d, 1 H),
1 H), 3.85 (s, 3H), 3.62 (d, 2H), 3.35 (m, 2H), 2.85 (M, 2H),

5- chlm%zlrmethnxquz(Ea@mrpmrwmmﬂmmﬁongt}mwm&«wame;bahaamide
reidosulfonyl)piperidin-4-yl)ethyl)benzamide 00 0 H3C-0 0

N~S~N,~NCH3 HH
\\// E
/J\ ~CH,

@ANQ

376 mg (1 mmol} of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 80 mg (2 mmol) of sodium hydroxide were heated in 5 m! of N-
methyl-2-pyrrolidone with 180 mg (1 mmol) of N-methyltrichioroacetamide at 80 °C
for 10 minutes. The reaction mixture was poured onto ice/2 M hydrochloric acid, and
the precipitated solid was filtered off with suction and washed with water until neutral.
Purification by chromatography (silica gel; toluene/ethanol/ethyl acetate 8/1/1)
resulted in 25 mg (6 %) of the title compound as a colorless solid.

M.p.: 134-136 °C (decomposition)

MS (ES+): 433.24

"H-NMR (DMSO-ds, 300 MHz): § = 10.00 (s, 1H), 8.20 (¢, 1H), 7.60 (d, 1H), 7.50 (dd,
TH), 7.15 (d, 1H), 6,20 (g, 1H), 3.85 (s, 3H), 3.60 (d, 2H), 3.30 (m, 2H), 2.78 (dt, 2H),
2.60 (d, 3H}), 1.80 (m, 2M), 1.45 (m, 3H), 1.15 {(m, 2H)

Example 8
5-Chloro-2-methoxy-N-(2-(1-(3-ethylureidosulfonyl)piperidin-4-y)ethyl)benzamide
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N H Cl 376 mg (1 mmol) of
4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-l 10 sulfo '

Wag do((f’mnol) of sodium hydroxide were heated in 5 ml of N-El %%E]?Z&%%I3(}87
methyl-2-pyrrolidone with 180 mg (1 mmol) of N-methyltrichloroacetamide
at 80 C for 10 minutes. The reactiongpixture was poured onto ice/2 M
hydrochloric acid, and the precipitated solid was filtered off with suction
and washed with water until neutral. Purification by chromatography
(silica gel; toluene/ethanol/ethyl agetate 8(3/1) 15 resulted in 25 mg (6 %)
of the title compound as a colorless 46lid. M.p.: 134-136 C

Hedlec posion) MS (ES+). 3,\:124§=|=N QM’SB@}Q, 300 MHz): 3 =
10.08521 iy, 8.20 (t, 1H)| 7.60 (d, 1H}i7.50 id, 1H),%.15 (d, 1H), 6,20
(9, 1F :

3bH,.3.604d, 2H), 3.30 (M, 2H), 2.78 (dt, 2H), 20 2.60 (d,
E!), 1.45 (m, 3H), 1.15 (m, 2H) Example 8

] oxy-N-(2-(1-(3-ethylureidosulfonyl)piperidin-4-yl)ethyl)ben
zamide WO 2006/063722 PCT/EP2005/013087 32 00 0 H3C'0 0 NXN

N H 0.1 ml (1.16 mmol) of 30 % strength hydrogen peroxide
solution was added to a solution of 46 mg (0.1 mmol) of
5-chloro-2-methoxy-N-(2-(1-(3 5

chloro-2-methory-N-(2(1(35 e
o B Lo o L A e e

solutikepbb® oL Bronlspl bemgrer 2uarirrsititeldrtfe(@dded, and the

con BB EAIES ) ol o e soritod
hydroxide solution at ¢ °C. After the reaction mixture had been kept at 0 °C for 1.5
hours, 100 mg of sodium sulfite were added, and the mixture was acidified by means
of 2 M hydrochloric acid. The precipitated solid was filtered off, washed with water
until neutral and reprecipitated from diethy! ether/methanol. 19 mg (43 %) of the fitle
compound were obtained as a colorless solid.

M.p.: 121-130 °C (decomposition)

MS (ES+): 447.32

Example 9
5—Chioro—2-me’thoxy-—N—(Z—(1-(3—propylureidosuifonyi)péperidin~4—yl)ethyi)benzamide

0 O O
N

S CH
HSC\O o N N/U\N/\/ 3
r H
N
H

Ci

376 mg (1 mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl)piperidine-1-
sulfonamide and 160 mg (4 mmol) of sodium hydroxide were heated in 5 mi of N-

methyl-2-pyrrolidone with 410 mg (2 mmol) of N-(n-propyhitrichloroacetamide at 80
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until neutral and reprecipitated from diethyl ether/methanol. 19 mg (43 %)
of the title 10 compound were obtained as a colorless solid. M.p.:

W 2904863 T {decomposition) MS (ES+): 447.32 Example 9 15 PCT/EP2005/613087
5-Chloro-2-methoxy-N-(2-(1-(3-propylureidosulfonyl)piperidin-4-yl)ethyl)be
nzamide 0VO O H3C' 0 0 ~INrS~H Nis5"CH3N-KNHH CI 376 mg (1
mmol) of 4-(2-(5-chloro-2-methoxybenzamido)ethyl) pipe ridine-1 20
sulfonamide and 160 mg (4 mmol) of sodium hydroxide were heated in 5

o R rr mol) o
G o S Aca o Ll B W SUbIoRG Fol2 M hycroshioric aci
and tl@@mmm@msmas ﬂltmeai@)fﬁmmtesua‘memhmmawmmmter until
h rq reC| ed s
neutr$ L‘%esgf%% |th S¥I %orﬁ%gn 1ﬁe\1N§ gﬁﬁ% neu C{J?clﬁyjlt?&?@e
8/1/1chesmdgraphyrsilitd &l dbtberté!ethanmmjzmd asaacteicﬁléék) gekulted
.in /5 %) of the title compound as a colorless solid. 5 M.p.: 140-142
wp. BE 08

S¥): 461.2 1H-NMR (DMSO-d6, 300 MHz): 3 = 9.80 (s, 1H), 8.20
MS (BSHHUED (d, 1H), 7.55 (dd, 1 H), 7.18 (d, 1 H), 6.35 (t, 1 H), 3.85 (s,

L ELRE YL ISR AL XON T

1H), Tord 28mekioBy38-(2- Gﬂosas@@r(@psﬁwﬁlemkf@nzbglnm@mrﬁ viethylieny, 2H),
2 78 BM98H09 SRS BRG P Al BT B WHlomy, 0.85 ¢, 3m)

Example 10
5-Chloro-2-methoxy-N-(2-(1-(3-isopropylureidosulfonyl)piperidin-4-yhethyl)benzamide

Cl

0.1 mf (1.16 mmol) of 30 % strength hydrogen peroxide solution was added to a
solution of 48 mg (0.1 mmol) of 5-chioro-2-methoxy-N-(2-(1-(3-
isopropylihioureidosulfonyl)piperidin-4-yi)ethylibenzamide in 2 mi of 0.5 M sodium
hydroxide solution at 0 °C. After the reaction mixture had been kept at 0 °C for 2
hours, 100 mg of sodium sulfite were added, and the mixture was acidified by means
of 2 M hydrochloric acid. The precipitated solid was filtered off, washed with water
until neutral and recrystallized from diethyl ether. 21 mg (45 %) of the titie compound
were obtained as a colorless solid.

M.p.. 1562-154 °C

MS (ES+); 447.32



10

15

20

25

H Cl 15 0.1 ml (1.26 mmol) of 30 % strength hydrogen peroxide solution

W to a solution of 48 mg (0.1 mmol) of PCT/EP2005/013087
W%%ﬁ@rjﬁg‘; -methoxy-N-(2-(1-(3- 0

isopropylthioureidosulfonyl)piperidin-4-yl)ethyl)benzamide in 2 ml of 0.5 M
sodium hydroxide solution at O C. Aft¢r the reaction mixture had been
kept at O C for 2 20 hours, 100 mg of sodium sulfite were added, and the
mixture was acidified by means of 2 M hydrochloric acid. The precipitated
Examg@ligvas filtered off, washed with water until neutral and recrystallized

from diethyl ether. 21 mg (45 %) of the titl corﬂ ound. were ohtained as a
5-Chicgers a8 Nrig-(192- P eP DB N S8} oy AR 30 063722

ynethﬁggﬁg@qgglomom 34 Example 11
5-Chloro-2-methoxy-N-(2-(1-(3-cyclopropylureidosulfonyl)pipe rid in-4-
yhethyl)benzamide 0~0 0 H3C~0 0 N~S11~N)~N HH NH 5CI 0.2 ml
(2.32 mmol) of 30 % strength hygrogen peroxide sglution was added to a
solution of 96 mg (0.2 mmol) of 5-¢fftoro-2tmethoxXy*N-(2-(1-(3-

Helre ioureidosulf inerdinkg=yetgylibenzamide in 2 ml of 0.5

M sodium 1) hydroxide splutionjat 0 G After ithe reaction mixture had

beenl mg of sodium sulfite were added, and
acidified by means

0.2 mi (2.32 mmol) of 30 % strength hydrogen peroxide solution was added to a
solution of 96 mg (0.2 mmol) of 5-chloro-2-methoxy-N-(2-(1-(3-
cyclopropylthioureidosuh‘ony!)piperidin—4~yi)ethyi)benzamide in 2 ml of 0.5 M sodium
hydroxide solution at 0 °C. After the reaction mixture had been kept at 0 °C for 1 |
hour, 200 mg of sodium sulfite were added, and the mixture was acidified by means
of 2 M hydrochloric acid. The precipitated solid was filtered off, washed with water
until neutral and purified by chromatography (silica gel; toluenefethanol/ethyl acetate
8/1/1). The crude product was crystallized from methanol. 30 mg (32 %) of the fitle
compound were cbtained as a coloriess solid.

M.p.: 138-139 °C

MS (ES+): 459.44

TH-NMR (DMSO-ds, 400 MHz): & = 9.70 (s, 1H), 8.20 (m, 1H), 7.60 {d, 1H), 7.50 (d,
1H), 7.15 (d, 1H), .50 (m, 1H), 3.85 (s, 3H), 3.60 (d, 2H), 3.35 (m, 3H), 2.80 (m, 2Hj),
1.75 (m, 2H), 1.45 (m, 3H), 1.10 (m, 2H), 0.60 (m, 2H), 0.40 (m, 2H)

Pharmacological investigations

1) Effect on the action potential duration on the guinea pig papillary muscle
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of 2 M hydrochloric acid. The precipitated solid was filtered off, washed

with water until neutral and purified by chromatography (silica gel,
WiagkfsieAgianol/ethyl acetate 8/1/1). The crude product was GH/StERBASH 013087

from methanol. 30 mg (32 %) of the title 15 compound were obtained as a

colorless solid. M.p.: 138-139 C M%%Sﬂ: 459.44 1H-NMR (DMSO-d6,

400 MHz): 3 =9.70 (s, 1H), 8.20 (m, IH), 7.60 (d, 1H), 7.50 (d, 1 H), 7.15

(d, 1 H), 6.50 (m, 1 H), 3.85 (s, 3H), 3.60 (d, 2H), 3.35 (m, 3H), 2.80 (m,

H 1.75(m,.2H), 1.45 X . .
ATP e SR b el B bRl Al A ineme
iead tolarationtenitigeoddiveeagiigrpppitatahtiigetons Wey2aesiegardad as one of the
PCT/EP2005/013087 P defici tates like t served i
causel e R aniy At Y PR e MR RS R, The
openippteEhfidRiseatitive pojarsuryandedals Smeoofithéhedosesing sd-dwléd P level

is reg%?fgﬁngég rtﬁ'é’?éﬁ@é ’tfﬁ"éljggf(@ﬁ-ﬁay E%Hggg%cﬁ{%%ﬁﬁ%{%fr %er A??%Eiﬂ%g the

-sensitive potassium thannels through the
actionlgudbbiisiregdhedudsdhepihpegitlareofl@dle, - adandamentiiphedptiatde
techniFggmeﬁasg%g%hgdaction potential on the guinea pig papillary muscle, a

SARdLFT microelectrode technique was employed. Guinea pigs of both
sexes were sacrificed by a blow to the head, the heart was 10 removed,

cuind SRR s e AR MR T e
remo\&8, mmb tthek@ip B dymmat €a@Reldsrentdt KiHR@0d sudpemield in an organ
oath. { s Ao s MR Sl et 3.3 mmol
KCl, ZafjosteclAdCAL iwith Na@id)/aKt getaiet]. vithroUl ¥oRyae® & ammol/l glucose,
100 SRS 5 S Gy R T SE re
adjusiBuetadtidnpitt di@ihyesderivedeatinoitgHl 00 % oxygen at a temperature of

37 °C. The muscle was siimulated via an electrode with square-wave puises of 1V
and 1 ms duration and a frequency of 1 Hz. The action potential was derived through
a glass microelectrode which is inserted intracellularly and filled with 3 mol/l KCI
solution, and was recorded. The action potential was amplified using an amplifier
from Hugo Sachs (March-Hugstetten, Germany) and stored and evaluated by a
computer. The duration of the action potential was determined at a degree of
repolarization of 90 % (APDgg). The shortening of the action potential was induced
after an equilibration time of 30 minutes by rinsing the papillary muscle with a hypoxic
solution, For this, the glucose was removed, the HEPES buffer replaced by PIPES
buffer (piperazine-1,4-bis(2-ethanesulfonic acid)), the pH adjusted to 6.5 and aeration
was carried out with 100 % nitrogen. This led after a period of 60 minutes to a
marked shoriening of the APDqo. After this time, the test substance was added in the
form of a stock solution in propanediol, so that the concenfration of the substance in
the bath solution was 2 umol/l. After a further 80 minutes, the re-prolongation of the
action potential again recorded. The table below indicates the overall shortening,
resulting after hypoxia and addition of test substance, of the APDgp value in percent,
i.e. the percentage shoriening of the APDgg siill remaining after addition of the test

substance under hypoxia, where 100 % corresponds to the APDg value under
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a glass microelectrode which is inserted intracellularly and filled with 3
mol/l KC| 'solution, and was recorded. The action potential wasgmplii
W%é?naf(éﬁr%?ézﬁ"lplifier from Hugo Sachs (March-Hugstetten, Geramﬁan'y) a]zr?g

stored and evaluated by a 20 computer. The duration of the action

potential was determined at a degreesgf repolarization of 90 % (APD90).

The shortening of the action potential was induced after an equilibration

time of 30 minutes by rinsing the papillary muscle with a hypoxic solution.
hypoxiOEEHgitiBRIbEBRE Mastiomoyede tee HitBEGmsfentplaced g SIBES: to the

buffer (piperazine-1,4-bis(2- thanes%llgnlc ac %}&$$H adjusted to 6.5
APD9@1H§’H@r‘éﬂ@ﬁrmgﬁﬁrﬁ%%ﬂmﬁtﬁ 106 %?’ﬁli gefT THE fg&% era

period of 60 minutes to a marked shortening of the APD99. After this

time, the test substance was added in the. form of a stock solution in

SursintEdiol, so tRAMAUTUBAGIRFEINDLihe substance in the bath
solution was 2 pil/ia il afiddhen®dxrinutes, the re-prolongation of the
action potential again recorded. The table below indicates the overall
shortening, 30 reSURRIGEREr hypoxia and addition of test substance, of

E)EQ%%Q% value irgpergent, i.e. the percentage shortening of the APD90
still remaining after addition of the test substance under hypoxia, where

ExanpecbrrespondSs the APDIO value under WO 2006/063722

Efﬁﬁ@?OOSlOlSC@? 086 hypoxic conditions before addition of the test
substance and 0 % corresponds to the APD90 value under normoxic

Examntivfs at the stift dthe experiment. Substance Remaining shortening

E%ntéb‘?eﬁPDgo undegdhypoxia in percent Example 1 80 % Example 2 82

% Example 3 67 % Example 4 54 % Example 7 68 % Example 8 54 %
Example 8 54 %

:'%13087

The values obtained demonstrate the normalizing effect of the compounds according

to the invention on a hypoxically shortened action potential duration.
2) Effect on hSUR1/hKir6.2-transfected CHO cells (hypoglycemic effect)

The mechanism of action of blood sugar-lowering sulfonylureas such as, for
example, of glibenclamide has been roughly elucidated. The target organ of these
compounds is the B cell of the pancreas, where they biock ATP-sensitive potassium
channels and bring about, through influencing the electric potential of the cell

membrane, a release of the blood sugar-lowering hormone insulin.

in molecular biology terms, pancreatic ATP-sensitive potassium channels are
composed of the sulfonylurea receptor SUR1T and of the inwardly rectifying potassium
channel Kir8.2 (Inagaki et al., Science 270, 1166 - 1170 (1995}, inagaki et al,,
Neuron 16, 1011 - 1017 {1996)). A hypoglycemic compound such as, for example,
glibenclamide brings about, through binding to the sulfonylurea receptor, a
depolarization of the cell membrane leading to increased influx of calcium ions and,
as a consequences thereof, a release of insulin. The extent of this depolarization of

the cell membrane caused by the compounds according to the invention was
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5 The values obtained demonstrate the normalizing effect of the

compounds according to the invention on a hypoxically shortened action
WOatEAaf tdration. 2) Effect on hSUR1/hKir6.2-transfected CHEXA@NB2605/013087

(hypoglycemic effect) 10 The mechanism of action of blood

sugar-lowering sulfonylureas such a 7for example, of glibenclamide has

been roughly elucidated. The target organ of these compounds is the P

cell of the pancreas, where they block ATP-sensitive potassium channels

invesfRUShAIg 209u Shyough luencig e sleciis AR QLIS S8l e of

rane; A releas sugar-lowering hormone insulin
hurmamokecotaa ol Ty -ErntipanciesscunT BWwdw&tlanﬂdmémaé]sand were

e SRS L AR PR 10

chanridlF0 e $%)ehurily atéi asttimtn dfennarn1isoWwod br 108 Tri@e®sPna potential of these

e e R B g 1> e By s I e e i S e

potentfie oémmetmmanarhdadlng to increased influx of calcium ions and, as a
consequences thereof, a release of insulin. The extent of this
depolarization of the cell membrane caused by the compounds according
The Géihediventiunvasowe! 20861063722 RETVEPROOCSIO B3OBT 37d Kir6.2, were

vestigate onC cells WhICh ed with t Ione
seeddg U rbiner Al a0 IR B RRRRE OSSR on the day
of thehBEEsLiaddrK|rth2, mmﬂammfepm‘mmwmmﬁtmem immbsdmtbﬂ%

(physﬁ oé;poun ATP Iﬁ g%;)nvﬁ)p t?é %Tx %hﬁtga%% Ex;Lhﬁg vf}i %'t? step

ReMembrane potenti hese transfe
The cmﬁwwtedam tmilﬂ;eid wmdasjﬁelmfetheémbdgleswm\@ﬁu@q@mmmm

Port O e 1R 8 A e e PSS s
and dixfdrefthelffeaduremelatr Snitttierdal didxotitie mé’ﬁﬁmuhtmu After an
e e Fl e G L
into a Fluorescent Microtiter Plate Reader (FLIPR; Moiecular Devices, Sunnyvale,
CA, USA). The cells were excited using an argon laser {innova 90; Coherent, Santa
Clara, CA, USA) at a wavelength of 488 nm, and the fluorescence emission was
measured using a CCD camera. Measurement of the membrane potential began
after 4 minutes by adding 20 yl of a solution of the test substance or of the control
solution to each well, measuring the resulting fluorescence emission every 20
seconds over a period of 20 minutes. The data listed below are averages of at least 4

experiments.

The following results were obtained.

Substance hSUR1/ hKir6.2 hSUR1/ hKirg.2 hSUR1/ hKir6.2
blockade at 0.1 uM  blockade at 1 uM blockade at 10 uM

Example 1 <1% 2% 41 %

Example 2 <1 % 4 % 67 %

Example 3 5 % 55 % 89 %
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The cells were then loaded with the fluorescent dye DIBAC4 (Molecular

chi#%)@{?&%ﬁgmand, o%. USA) by adding 90 pl ofa 10 micromopéfw&glﬂﬁﬂg‘?

in PBS and 90 pl of a 400-micromolar solution of diaxozide in
PBS to each well. After an 15 incubation time of 30 minutes at 37 C, the
microtiter plates were then transferreg8into a Fluorescent Microtiter Plate
Reader (FLIPR; Molecular Devices, Sunnyvale, CA, USA). The cells were
excited using an argon laser (Innova 90; Coherent, Santa Clara, CA,
suddBiveat a wavelergthrof 4882 and tha BuRdstdtiod. 2missiorh®aR 1/ hKir6.2

measured using a CCD camera, Measurement of th brane potential

began 20 after 4 RIRRIEBSSFEddintbo pﬁg@%{g@%ﬁ‘ﬁﬁ#q% tes(%)rg)ct‘?a cat10 M

substance or of the control solution to eac I, measuring the reguling
ExaliBiestence emiss?orgevery 20 seconds ogv%vr%a period of 20 minutés.”

Exathgléata listed belowarg averages of at leaSt% experiments. 25 B

following results Weéeo/obtained. Substanc R1/ hKir6.2 hSUR 62 %
EX${RHE PhSUR1/ hKi672 blockade at 0.1 pMblSckade at 1 pM blockadé at

Cofpaisdexample 1 < 1 %@6/441%.Exaiviple2 <1% 4% 67% Example 3
5% 55% 89% WO 2006/063722 PCT/EP20051013087 38 Substance
hSURI/ hKir6.2 hSUR1/ hKir6.2 hSUR1/ hKir6.2 blockade at 0.1 pM

(1) FolasiagensdmihbletiadengitpMamidmple ah29%58p8o0a Exastpie? having
<1 % 15% 60% Examp(lje 8 8% 55% 102% Comparison (1) 93 % at 0.01
a hyRYERRYF &RBRHES O RIEBHBE  of glibenclamide as an example of a

substance having a hypoglycemic effect was determined. 5 The values
obtained demonstrate that the jnventive compounds _have no or only a
The values obtained demonstra?e fhat the mve%ve compouncri]s Ravd ¥ Sor only a

slight blood sugar-lowering effect.
3) Effect on coronary flow under hypoxic conditions in the guinea pig heart

It is known that an oxygen deficiency in coronary vessels leads io a refiectory
dilatation of the vessels in order to compensate the oxygen deficiency. The vascular
KATP channel (SUR2B/Kir6.2) plays an important part in this. lts opening leads to
hyperpolarization of the cell membrane of the smooth muscle cell and consequently
to a reduced calcium influx, resulting in a dilatation of the vessel. Blockade of the
vascular KATP channel inhibits the widening of the vessel and thus adjustment of the
coronary flow under hypoxic conditions. The test model used for determining the

coronary flow was an isolated perfused Langendorff heart of a guinea pig.

Guinea pigs of both sexes were sacrificed by a blow to the head. The heart was
quickly removed, and the aorta was canulated. Affer the canulation, the heart was
suspended in the perfusion solution in the Langendorff apparatus, and a latex balloon
was inserted into the left ventricle. The coronary flow was recorded using a flow
transducer, type E, from Hellige (Freiburg, Germany). The heart was perfused with a
constant pressure of 55 mm Hg. Hypoxia was induced by changing the aeration from
85 % oxygen/5 % carbon dioxide (= normoxia) to 20 % oxygen/75 % nitrogen/5 %



slight blood sugar-lowering effect. 3) Effect on coronary flow under
hypoxic conditions in the guinea pig heart 10 It is known that an oxygen
W@ Hiad9é2h coronary vessels leads to a reflectory dilatation SftR&P2005/013087

vessels in order to compensate the oxygen deficiency. The vascular

KATP channel (SUR2B/Kir6.2) pIaysQ important part in this. Its opening

leads to hyperpolarization of the cell membrane of the smooth muscle cell

and consequently to a reduced calcium influx, resulting in a dilatation of
carbot#%%?cﬁgl ﬁg]g%ﬁﬁgﬁe?rfgtﬂ(?\%] nvﬁ%?lél@ﬁéﬁﬁ:rﬁe?%%f%mi 8¢ 2 test

widening of the vessel and thus adjustment of the coronary flow under
substhppetic tengiidnsaiEhevessirRotdinuiseds et dwmemaiximh g the assrdnary flow

W n jsolat r f | ' I
16,0 B G e TR e el e
perfusaliekly) remnotves bafior thetaiding Wi tppoikiacan A r@sipsasgnl dtidne thdicated
h was epded | ' lution jm t rff
5 conog S e T e eyt of the
coroneayoiawy dfoivaveenteciondde ubimpsit awntdimtuisendyprie fidre Mdiigéed
Freibu er § with a constant pressure of
valueéga mm [f%é %%?Eﬁ%%\%@#ﬁ%ég@]ﬁﬁ%%'the aeration from 25 95 %
oxygen/5 % carbon dioxide (= normoxia) to 20 % oxygen/75 % nitrogen/5
% WO 2006/063722 PCT/EP2005/013087 39 carbon dioxide. Tﬂe .
SuRgiREy flow in the coRIEFTERIRhout additidhVEPX feSP'SIRRAHRY Gampared with
perfusate, was 7.9 ml/minute at normoxia andifesedatid. thpémisnte
under hypoxic conditions. The test substance was added to the perfusate
Exdpiintites before startingithe hypoxia and was @e¥ent in the indicated 5
concentration. Below, the coronary flow under hypoxic conditions in
Copgragatof(the coronary flgi of the control underd¥yfioxic conditions is
indicated. The indicated values are averages of measurements on 3
hearts. Substance Concentration Hypoxic coronary flow compared with

10 (1) FHe-6RENIB Reice RiEXaBTRIaHE hdbhiide"ais an example of a substance having

a strong effect on the vascular KATP channel was determined.

The values ohtained demonstrate that the compounds according to the invention
have only a slight effect on the vascular KATP channel.
15



miparison (1) 1 pM 35 % 104} Foreamparison, the effect of

ghbenclamide as an example of’ I\é Sahce having a strong effect on th
vascular KATP channel was determined. The values obtained
demonstrate that the compounds according to the invention have only a
slight effect on the vascular KATP clignnel. 15 Printed 06/11/2006

CLMSPAMD EP20050103087 ~~ 40 Claims 1. A compound of the

formulal, O~A R(B)H ~HHN~S~NNCR11 R(2) 11~~~ (}500 X
Claimi which A is CH2, CHZ-CH2 or CH2-CHZ-CH2; 10 X is oxygen or sulfur;

R(i) is hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl or

-(C1-C3)-alkyl-(C3-C7)-cycloalkyl, where the (C3-C7)-cycloalkyl groups
1. A coanpberstibstiideadomgl o1 more times by (C1-C4)- alkyl, and the
(C~-C6)-alkyl, (C3-C7)-cycloalkyl and -(Ci-C3)-alkyl-(C3-C7)-cycloalkyl 15
groups can be substituted one or more times by fluorine; R(2) and R(3),
which are indeggndent of one another and can be identical or different,
are hydrogen, halogern, (C1-C4)-alkyl or (C1-C4)-alkoxy, where the

(C1- andye€,- groups can be substituted one or more
RiiBje ine; 20 H H
N\S/N N“‘R('i)
R(2) | AT
5 o 0 y

in which
Ais CHp, CH>-CH» or CHo-CHp-CHo;

10 Xis oxygen or sulfur;

R(1) is hydrogen, (C1-Ce)-alkyl, (C3-Cy)-cycioalkyl or -(C4-Cs)-alkyi-(Cs-C7)-cycloalkyl,

where the (C3-Cy)-cycloalkyl groups can be substituted one or more times by (C1-Cs)-

alkyl, and the (C+-Cs)-alkyl, (Cs-Cy)-cycloalkyl and -(C1-Cg)na[kyi—(Cg-Cy)—cycioaikyl‘
15 groups can be substituted-one or more times by fluorine; :

-R{2) and R{3), which are independent of one another and can be identical or

different, are hydrogen, halogen, {01-04)~alkyi or (C1-C4)~a!ko}<y, where the (C1~C;)-

atkyl and (C+-Cy)-alkoxy groups can be substituted one or more times by fluorine;
20

in all their sterecisomeric forms and mixtures thereof in all ratios, and their

physiologically acceptable salts,
where R(1) cannot be n-propyl, n-hexyl or cyclohexyl if at the same time A is CH, or

25 CH,-CHgz, X is oxygen and the phenyl group carrying the groups R(2) and R(3) is 5-
chloro-2-methoxyphenyl.

 AMENDED SHEET




in all their stereoisomeric forms and mixtures thereof in all ratios, and their
whh¥sialogically acceptable salts, where R(1) cannot be n-propyl-fi-hiexyt 0 3os7

cyclohexyl if at the same time A is CH2 or 25 CH2-CH2, X is oxygen and

the phenyl group carrying the groups R(2) and R(3) is 5- ch t o ro-2-m eth

oxyphenyl.1, AMENDED SHEET40/0612006 WO 2006/063722

PCT/EP2005/013087 41 2. The compound of the formula | as claimed in

claim 1, in which X is sulfur, in all its stereoisomeric forms and mixtures

2. Ththeveufdnad mHtibe; torditaphysiolaigiesdiyn adeéptible valish53sEudfur, in all its
compound. of the formula, | sf& in claim.d, . inwhic IS .Qx i
stere g AR A HR PSSR 1D EF Marbch kSR DASAARCa )
acceplaysiotadically acceptable salts. 4. The compound of the formula [ as
claimed in one or more of claims 1 to 3, in which 10 A is CH2-CH2, in all

its stereoisomeric forms and mixtures thereof in all ratios, and its
5 3. Thehysiotegindllyfateefmableisdlts SafheddmgaimdiofrihefiemXils baggen, in all
: claimed in one or more of ¢laims, 1 t i which_F )'(% - -%hl [
its St?@ﬁ'é%sr}g&ﬁog IEW AAITSS é?gth%%gﬁénfc%rﬁ]g @.I)’l% rékh?‘l]x it:segﬁ%ﬁ Iﬂéggcoe%liy
acceftaillgatids. and its physiologically acceptable salts. 6. The compound of
the formula | as claimed in one or more of claims 1 to 5, in which the
phenyl group carrying the groups R(2) and R(3) is a 2-(C1-C4)-alkoxy-5-
4. THratophemyhdrotifhénfaliits!steesotsaimexdciforms andwmigtofesdaimesebidribalin which

. i0S,,20 and,its physiologically.acceptable salts, 7. A process for : ,
10 Als ﬁi@;ﬁ%@ I @éfﬁ%ﬁ%%% e&lg mn orIPn(fiﬂlerRS S LR e OET aEIfra’uos, and its

al as claimed’in one or more o

phystigisallyoeG.cabieizosaiises reacting a piperidinesulfonamide of the
formula 1ll,0 R(3}H~ Ol NSNH

5. The compound of the formula [ as claimed in one or more of claims 1 to 4, in which
R(1) is {C+-Cs)-alkyl or (Cs-Cg)-cycioalkyl, in all its stereoisomeric forms and mixtures

15 thereof in all ratios, and its physiologically acceptable salts.

6. The compound of the formula | as claimed in one or more of claims 1 to 5, in which
the phenyl group carrying the groups R(2) and R(3) is a 2-(C4-C4)-alkoxy-5-
halophenyl group, in all its sterecisomeric forms and mixtures thereof in all rafios,

20  and iis physiologically acceptable salts.

7. A process for preparing a compound of the formula 1 as claimed in one or more of

claims 1 to 6, which comprises reacting a piperidinesulfonamide of the formula 1},

0
N/A
R(3) H i
N o ~NH,
, R(2) N
o5 o 0

in which A, R(2) and R(3) have the meanings indicated in claims 1 to 6, with a base

and with an R{1)-substituted isothiocyanate or an R(1)-substituted isocyanaie or an
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15

20

25

R(2) /i\\ 25 0 0 in which A, R(2) and R(3) have the meanings indicated in

W 8'%&2@ 331}9,6, yvith albase and with an R(1)-substituted isothiog&r;@goggml 3087
an )-substituted isocyanate-or an WO 2006/063722

PCT/EP2005/013087 42 N-R(1 )-substituted trichloroacetamide or, for
preparing a compound of the formula42in which X is oxygen, desulfurizing
the corresponding compound of the formula | in which X is sulfur. 5 8.
The compound of the formula | as claimed in one or more of claimsl to 6

N-R(BRE@siis Ry sikingiesdyassagtable kaltséparseges pharprarelitbf dhedformula |
pharmaceutical compasition which comprises one or moéﬁrﬁ?%%%n%sm%la Lin
and/or their

h
in whigh %JaAi4aels darHEHTRRRG Frehodising 2988

whictPiRysielggigally 10 acceptable salts and a pharmaceutically acceptable
carrier. 10. The use of a compound of the formulal, O \KNSAR(3)HH
H N, S~N N-R(1) R(2) O O X 15 in which A is CH2, CH2-CH2 or
8. TheRRrstldas tidFenagrn erssellim20iR @hisdrydrogeof (C1HOSHatkgland/or its

(C3-C7)-cycloalkyl or-(C1-C%alk€§3-c%c%clqﬁlk , Where the
physi@leaiep|lkRESARIA DAL HERHBRHREE B Y Rlore times by

(CI-C4)-
9. A pharmaceutical composition which comprises one or more compounds of the
formula | as claimed in one or more of claims 1 to 6 and/or their physiologically

acceptable salts and a pharmaceutically acceptable carrier.
10. The use of a compound of the formula |,

O

_A
R(3) k @ H H
N\;S\/N\!TN\RH)
R(2) % |

in which
Als CHZ, CH>-CHs or CH?_-—CHQ-CHg;

X is oxygen or sulfur;

R(1) is hydrogen, (C1-Cg)-alkyl, (Cs-Cy)-cycioalkyl or -{C4-C3)-alkyl-(C5-Cr)-cycloalkyl,
where the (Cs-Cy)-cycloalky! groups can be substituted one or more times by (C1-Ca)-
alkyl, and the (C4-Cg)-alkyl, (Cs-C7)-cycloalkyl and ~(C+-Cz)-alkyl-(C3-Cr)-cycloalkyl
groups can be substituted one or more times by fluorine;

R(2) and R(3), which are independent of one another and can be identical or
different, are hydrogen, halogen, (C+-Ca)-alky! or (C4-Ca)-alkoxy, where the (C41-Ca)-
alkyl and (C4-Cg4)-alkoxy groups can be substituted one or more times by fluorine;
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alkyl, and the (C1-C5)-alkyl, (C3-C7)-cycloalkyl and

-(C1-C3)-alkyl-(C3-C7)-cycloalkyl groups can be substituted one or more
wWaR{ws/MpTRIorine; 25 R(2) and R(3), which are independent of BA& ERted13087

and can be identical or different, are hydrogen, halogen, (C1-C4)-alkyl or

(C1-C4)-alkoxy, where the (C1-C4)- Igyl and (CI-C4)-alkoxy groups can

be substituted one or more times by fluorine; WO 2006/063722

PCT/EP200S/013087 43 in all their stereoisomeric forms and mixtures

in all Eﬁeﬁa Q |n all @r%%?’ic?d thse's-urn rﬁ 9 ?gé"ﬁa“é 8$?Rt§ﬁ’ e alts?focg their

anu acturmg NFh&daneht Re-freatment of Hisorders of h
physicérdionbg ades simteTs diesa ricdiseasess dmbgthmias dieatnentdor the treatment of

. bnlla sud en cardi th a,red d ntract|I| the heart
disordgti oh Hhe SR SR S A AR Y R P oyr
fibrillatisufficieiugn cadianyEsthys redukiad rgperaophly af édheagabdysohetioias of the

of the heart, or fo |nh|b|t|n ATP sen t|ve ofassium channels in
heary BT FiA A bR IR o el R R otiagopathy,

cardiangpatitph phmggimﬂs’fmcbptabfdlsalmém wafnrfagtibinggeA TP -sensitive

medicament for.the treatment of arrhythmias, of ventricular fibrillation or
po‘sas&;% %{f car%lac%eih i

11. The use of a compound of the formula t as claimed in claim 10, and/or of its

physiologically acceptable salis, for manufacturing a medicament for the treatment of

arrhythmias, of ventricular fibrillation or of sudden cardiac death.



