10

15

20

25

Pl PERAZI NYL PYRI DI NE DERI VATI VES AS ANTI - OBESI TY
ACENTS The present invention is concerned with novel
woyniethese2 der i vat i ves, their manufacture, PCT/EP2005/013087

phar maceuti cal conpositions containing themand their

use as nedi canents. The active conpounds of the

present invention are usefull in treati ng obesity and

ot her disorders. In particular, the present invention

relates to conpounds of the general formula wherein R
Piperidinesyliomgereasraricbtbioustdsy theiRpraparatinre dheid use@ndt he

consi stl of hydro | ower al kyl, C3
pharn%p Fﬁ%‘rﬁﬂmp@i ﬁ‘PrI’Q%H?In,g%H%Wer hal ogenal kyl, | ower
hydr oxyal kyl , | ower al koxyal kyl, C3-C7- cycloalkyl and
| oner C3-C7- cycl oal kyl al kyl; X is Nand Yis C or Y
The present imgniiongelatesrid giperidinesulfonylyeas@ndor SX2; R2 is

. .selec ed fromthe 0 C isting of |ower alkyl,
P'Pef@é‘-e %ﬂtgmrea%gf%{ﬁw%uﬁ%} ', | ower hal ogenal kyl ,
| ower hydroxyal kyl, | ower al koxyal kyl ,
C3-C7-cycl oal kyl or C3-C7-cycl oal kyl substituted by
phenyl or | &ner al kyl, DKLl 28.09.2005! ower
C3- C7-cycl ogl kyl al kyl . _unsubstituted phenyl or phenyl
nmono , gt togeéd by | ower al kyl, |ower al koxy,
R n@ | ovidr r:[;@al kylH | ower phenyl al ky!
wher etNgthe phenyl ™ Sg N F d or nonho- or
di substi tR2gd by | ower al Ky wer al Koxy, hal ogen or
| ower hal ogenal kyl , unsub3t f utxd pyridyl or pyridyl
nono- or disubstituted by | ower al kyl, |ower al koxy,
hal ogen or Iomer halogenalkyl and -NR3R4, or, in case

. Z i : | k |

b £, S Bl TR gb Wb loh P Tre

compé@h&é? b?ﬂHef fbﬁﬁhtd“lea@ \R#@alﬂé %‘éhﬁé bRErAAce @i lrfgrééillents which
Cs- Cy-al kenyl , C3- ower al koxyal Kyl ,

showdmpamoujarl ammh;hltlnglsffent Qw/gTBsﬂen;altlvgmﬁasslum@hamels of the

cardl%cnﬁ%ple rgn%% tqﬁ%jxp 8?5\185& Ecgrkt%% qu;égr?%@? f)t)q%wc%rs of the

cardididstllar lsQu@m shikpxsy ,cohﬂié?gﬁ@aﬁfdlééﬁw ahdlyetgaizgl kafdiacr

| ower phenyl al kyl wherein phenyl is unsubstituted or
insuffigigney, eardiproyerathias @deﬁyce@ﬁ@ntraq:tﬂw of {hevieearh pkiprythe

e t
prevefio4f Rudfiey BARlac B R THeventRin g foistes BREEARSes for
prepaing-the Tompgounas of the fdremed | fthéﬂeruseymd pharmaceutical
optionally containing a further heteroatom sel ected
comppsﬁlﬁnﬁucpm@mg ®een or sul fur, said heterocyclic
ring being unsubstituted or substi t ut ed by one, two or
three groups independently selected from | ower alkyl,

For cedaierberizeosyulfanydureas| aplovcesuyanddwgeng ekfielt orolnypmlyuymlc
condense

effeciEgrob sy iiash SIPETHAHIBE froaiied s the Braise of such blood
sugaﬁl‘é@\%rfn@%@ﬂ ﬁqbﬁlré’éhe and ‘(%zuf’éd fﬂyrﬁﬁelﬁfc%ﬂg%s'd@@ﬁ%}qﬁétﬂéétment of

sel ect ower al I ower al ko
diabetes mellitus. Glibenclamide blocks ATP-sensitive potassnum 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 therapeutically 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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hal ogen and hal ogenal kyl ; and pharmaceutically

acceptable salts thereof. It has been found that the
woaopmdsds of forrmula | are antagoni sts and/ or PCIAERR®S/013087

agoni sts at the histam ne 3 receptor (H3 receptor).

Hi stam ne (2-(4-imdazolyl) ethylamne) is one of the

am nergic neurotransmtters2which is wdely

di stri buted throughout the body, e. g. the

gastrointestinal tract (Burks 1994 in Johnson L.R

undesf&d or BR¥8 'o‘éh@@bb&f bédﬁls@%ﬁrfa?lfﬂﬁﬁéﬁ wbalenthaqiatieRéy eondition,
ress, NY, 42). Hi stam ne re%ul ates a

) that/ghb&no}amfdedsg@igenerqﬁatﬂwmhk@sa%%@n@aﬂ whane slinicriy-
gastric acid secretion, intestinal notility (Leurs et
al, Br J. Pharmacol. 1991, 102, pp 179-185), vasonotor

Varnods%ﬁﬂﬂi&éﬁéns ifit @)ﬁémﬁ@ USMJ%MBBQIUS#G@@@B%S B68dA-5476850,
ic reactions (Rai t hel et al | nt. C%*péi“ ergé(6

us-A-ﬁﬁﬁa . U3496416063 on@p-gfigw et gh, #Wehmﬁ%' e

1453 %z?éc{]‘(‘idb%)' FisSiyok a hEr‘ﬂFatb B I |&re%%'%nop‘?ﬁ|b9?eas

are Toun céen raI
which %@@&l\!@lyqfloémmybeatcﬁallMTBa:hahnbbsr(&UﬁZ/Mm 2 Iéo:ﬁmrm) and have

o TS S s BT RS U s of
o 5ol AORE RIS St o RO Bl 3 e

for colmpsuads nhicrehave an nanlprovetdspmﬁlte ohgharmasedyinamic aadt r al

pharmicokmete AiveeaRe boaep ur sulehB Th B 8f feisafignt of a
dlstur?&%| alri\ddlé ARMAA S ﬁ'@séﬁélaé Q{i5h dssuderErdiatdeath or a

I'n the CNS an autoreceptor, H3 receptors
weakerweds nyooaidiallopninaitilsi forach espeeintiy i1 ischenicseenditions of
hi stam ne from hi stam nergi ¢ neurons (Arrang et al.

Nat ure 1983, 302, 832-837; Arrang et al., Neurosci ence

Certaﬂ"9 mp&dndsldfthéTEImulas iRNIREIPXES aXygen. aritBs’dr@ctamngrrrelated
so hodul ate the rel ease of other neurotransmtter

compsundis havabeey (disetosase Fod exampie, in 4563829 3 dJS'A'3§87561

A BB BREA D BSR4 B goriane-

sulforlyititéas h%\@éfbe@h&%é!tbhbéd wiitte &Dmpdlsgansth@aow@bumahstead of the
tract (O apham & Kilpatrik, Br. J. Pharnmaco

benzargrring gjgplc@igm fgrraH[gﬁ lha themcycﬁlq]nng,guph gﬁa#gr@é(ap@%e pyridine,

qumogsg,it%{rgﬁyé@@ﬁx?)p%@ He g)'r 'H%B[&Wlﬁ%%ﬁﬁ %%ﬁ $havB

hypoQI?@@’ﬂtﬁfﬁeo‘mﬁd epesuithblel foethe meatnvent afeliabetes mmlltuevSarges et

al. J Medvibea, 1Br0she T0RLL00), destitne bt pireidint SHofludas
whlclf‘éret Qﬁjé’ﬁreg? ?@Ia’ié%f {hB! ormPOTHRNG tﬁétfbr\f?lﬁl)é | GRidStRSve

1 ONn O neurotransmtter rel ease.
hypodlyeemfwefeeots amytHeecompmumdmof thiefornauledin avitiely ris §iH2-CHz, X

o oo 3 BB Sk SRR B T Shafhd PRyBgbl 2R g e
grou seﬁgf)té?{d ﬁg]éé% Btcﬁ1lér%02%étkuyﬂéhwqhéfé aré i ikdlicafti M)s therein
to a utr state di stribution of

that the destibed compbends aue isay fatissi pharmaceiogiedl effects. Surprlsmgly

i ERERP bR s o 58 s AL IG5 PP formule
showt%f Helbitify ¥ABLBE ATPASRitvensotaasiubeehanielp s the. hddreand have
m nistration of H3R i gands - as ant ag{)nl sts, . i nver

a favaradte ptqﬂle afjproperties fopaxamale agywgasds elrn%@JeWquené@re
suitay bl PG Bt Elsprbrs' 3 BSKTHIAR: systom such g, or

exanigéiSafthRfagiaed fdr the ﬁr@@ﬁtto@%f@mﬁenfca‘seme rotelath
i sorders. Such disorders include obesity, (Masaki et

aI Endocrinol . 2003, 144, 2741- 2748; Hancock et al.
European J. of Pharnmacol. 2004, 487, 183-197),

cardi ovascul ar di sorders such as acute nyocardia
|nfarct|on denentla and cognltlve dlsorders such ‘as

. a4 = _I_L: . A N1 IS\
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Med. Chem 1990, 33, 4-11). It is therefore an object
of the present invention to provide selective,
wdizommbsR2act i ng H3 recept or antagoni sts respeeCTEeR005/013087
i nver se agoni sts. Such antagonists / inverse agonists
are useful as therapeutically active substances,
particularly in the treatnefit and/ or prevention of
di seases which are associated with the nodul ati on of
H3 receptors. i In the present description the term
"al kyl", alone or in conbination wth other groups,
refers to a branched or straight- chain nonoval ent
Accorgingly, dhe presans inantionyalairsinermpadnes Pl e fofspied.
twenty carbon atons, preferably one to sixteen carbon
atons, nore preferably one to ten carbon atons. The
term"lower Gal kyl" or "CrCy-alkyl", alone or in
conbi nation,|| signifies a straight-chain or
br anchéexck up with 1 to 7 carbon atonms,

Rpseie sijr ai ght or| branghed4fhai n al kyl group
W'th @ 6 carbon ~a§d- r mbuh )Iy preferred a
straigh br anched- chai pral ky[l gro g{mﬁth l1to 4

carbon ato Exanpl es of @t i gt - chai n and branched

Cl-C7 al kyl groups are nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, tert-butyl, the isoneric

pentyls, the isoneric hexyls, the isonmeric heptyls and
in whiche i someric octyls, preferably nethyl, ethyl and

. A,$0 p a referred nethyl and ethyl. The
A'SC#i%ﬁ?£¥§k%ﬁ”gﬂwg§§&“ﬂé% "Cs-Cy-al kenyl", alone or in
conmbi nation, signifies a straight-chain or branched
~alkyl group conprising an olefinic bond and up to 7,
Xis opyeerpaBUfUGp to 6, particularly preferred up to 4
carbon atons. Exanpl es of al kenyl groups are
1- propenyl, 2-propenyl, isopropenyl, 1-butenyl,
R(1) i8-Hydvsgen, (C3-CuHathyy,| (CarCh)icyolallemypt -(CARE Hfalkyld@3-Cr)-cycloalkyl,
exanmpl e is 2-propenyl. The tern1ﬂh§m$r alklréle or c
where the §afri-pygloalkyiBaurs Fan hesiibstinded gre atingeriertinaes Ry (C+-Ca)-
b P QAL 9l U Qehy- S
ot ARG I o0 AT, B 26 LE8)SRJPIC CReloay
groupsacdn belsabstjtufedoree pethare tinesdby Hudme;at ons. Exanpl es
of al ki nyl groups include 2-propinyl (propargyl),
I -nethyl -2-propinyl, 2-butinyl, 3-butinyl, 2-pentinyl
i : 3 caflf I
R(2) gﬁ%’ %3){_,{%&&@ %ﬁrﬁdepehdém@oftcﬁ{é;érﬂ&hlépéud BRI Behfcd

erein R 1s alkyl. The term"| ower
differantk axg hydrsigens halogehe(CG-SypalRyl-ap-(C1vibg radkoxyrwhese thaée1-Ca)-

eyt G R i S8 S god el TpR bR Bl uprie:
al koxy groups are e.g. nethoxy, ethoxy, n-propoxy,
i sopropoxy, n-butoxy, isobutox sec. butoxy and

in all thair sterecigpmerie feimsand nﬁxﬂwm{réaﬁqofeinraiwytiaﬁ@nﬁbmeir
pref.erred XY,.udhe term"l ower al koxyal kyl" or

physg{ag'a}l&eﬁ%%ﬁﬁl%ég?’kyl " refers to | ower alkyl groups
as defined above wherein at | east one of the hydrogen
atons of the lower alkyl group is replaced by

an .
whera|R(dx gagrelihe aprapyli Ard@xybRne/clolimwhf ahthesanetingA is

.al I t ;
oGBS 5 ok RgR ahY P REYIR PR SElV I BB gtElpe R@ pra RO s
5-chlefi-Rgnethpxgplaény. preferred. The term "I ower

al koxyal koxy'' or "Cl-C7-al koxy-Cl-Cr7-al koxy' >refers
to | ower al koxy groups as defined above wherein at

| east one of the hydrogen atons of the | ower al koxy
group is replaced by:;an al koxy group as defi ned
above. Anong the preferred | ower al koxyal koxy groups
are met hoxyet hoxy, nethoxypropyl oxy and et hoxyet hoxy,
wi t h net hoxyet hoxy being especially preferred. \ The
term "hal ogen" refers to fluorine, chlorine, brom ne
and iodine, with fluorine,
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chlorine and brom ne being preferred. The term "I ower

hal ogenal kyl " or "hal ogen-Q Cy-al kyl" refers to | owner
wabkboslossmoups as defi ned above wherei n at | easPCome26/013087

t he hydrogen atons of the |ower alkyl group is

repl aced by a hal ogen atom preferably fluoro or

chloro, nost preferably fluro. Anmong the preferred

hal ogenated | ower al kyl groups are trifluoronethyl,

di fl uoronethyl, fluoronethyl and chloronethyl, wth

WhentgfrbUbSJ oF @[]Bétﬁtldbnté&bel?ﬂo@@ﬁeﬁm@ thzn punefaen ttheel cofﬁpeuhas of the
ower hydroxyal kyl" or "hydrox

formuje|, ﬂhﬁwea@auwd@%@sgﬂﬁ@f abe ﬁﬁl@ﬁ*edm)@ taﬁéﬁpﬁte&tmeanmgs and
e atons of the | ower alkyl
can 'Agg%%tpc %P% éar@‘ég%ldaﬂgﬁéhér oxy group. Exanpl es of
| ower hydroxyalkyl groups are hydroxynet hyl or
hydr oxyet hyl . The t

Alkyl deoies SEpiahisanyt and bepehedsrivted prSiocarp bR g i also
I I

applie} Wﬁ%@éﬁé”@“ﬁ“ﬁS‘X@Fﬁ@‘@"g‘;@*?ﬁgﬁﬁ”?‘ Ao b

examplerug amalkbxy §udapt. iBxaneples of dikyi m@dnamyélethylEﬁﬂyopr isppropyl,

n-buty Ir gg\tg};;ug/?, %téqt%l(;, :tx%?-byﬁx ! rblpenf:ﬁ' C{ rTPth‘HyI%utyl lsope%tyl neopentyl
tert—pe@ggh - 6| SRLKYSh&RyDEAiykes d’f%ﬂ@b@ dr@ rhétexy, aétthy,

s as defined above wherein at | east one of
n- prohmr woaowm béitoxyicisbbuoXy a$&6 b Uty AN d; tgrtrfétﬂp&éﬂaa;alkyl

oAb 0BTt 0 BFAE e, EVRTBHRE b b

substﬁM@dQW oy 3!91, r553{'6 @r scyci®prio FIQ' dfetﬂﬁﬂuonn'&atm Mhe fluorine
| ower phenylalkyl" or "ph yI Q Cy-al kyl" refers to

atoms cae beaprayenfgatamsp@@tlw inrtéa a&%eéowmeif ﬁlenalls@xy GEUP.

Exan]%l% §1I fé%é}ﬁv %%sgg%p H%]%'%ptlﬁ@% on?élﬁgl 29f”d%g8efh§ll 2,2,2-

triflucsodhyl, pehedluatoatali, eaishﬂmwrtaprdﬁwrmess Gquntaﬂllmropnbpyl and
| ower phenyl al kyl groups are benzy 4 tqylbenzgl
heptailuorcwg@pr@ggh E;xpmpjeﬁgf Wmﬁ%tltlétﬁg alkoxy groups ar

t
il A% TS LAt andor Srloropropoxy
containing a further heteroatom sel ected from
it | t t d
Examipe OErBgRIY arp gioPRY roxAgP Bt PufaPed Tk SxEiary and
cycloBHé{yi‘ gf a '&F/&Ib &?P% dil@ylgpéﬂlbgﬁtuﬁéﬂ bié oﬁh%ﬁa tNed b alkyl groups, it

I ny I m dazolid
can heysubstitutdd nfipr exarmpie| bwﬂ 313 ot 4 identich| ar different alkyl groups.

Examplia s Bl TS At R OGARY, BT hfkAVL bty tsopropyi anc
or SRR OO AKY| ST BE presufeatdf peifons
the cselbelrkvb@rowofnrmmmplalakme 1 Ipeaitional- & oy thepsay! onaﬂt@@éw which

e c3RRBSL BT Bt it PhES BN b3 B4R B #g8fon
Exanl%lé@blf aFk:yl §M§étmm%wdycxoawl lgecbun;e amsuméthyluyadpmpyl 2,2-
substitu one, two or three groups |ndependently

dlmeﬂmltzwIwopylo ﬂnm@thylcyalqp@ntyl,l 2eetimethvdoyelonaitygén and

| k
et Y BRFRR Mo SIAURR Bt o oRPIRE yoyclohey. r
cycldémyiﬂgwirm@lsub@hwn@d oaelbfdndsmotmeéablycﬁluonnm ihean beXubstituted by
r oi soi ndol e an - dj hydr oi ndol The t

1,2,8p I4a5n@,c7e& i% 40 1 a&% é’|5t1§5|u§”§§ﬁt%msr Rﬁe*t'& Gygloalkyl
[

grouéﬁabzaﬂ%%%%?wégﬁtﬁ 144 Ryt oo o 2’%“%%%“8?* eone

atomarcamies preseintat any pysitions i #rentyotoalkyl egoupiaind.camalso be
salts are fornmed with inorganic acids such as
hydrochl oric acid, hydrobrom c acid, sulfuric acid,
nitric acid, phosphoric acid and the like, preferably
hydrochl oric acid, and organic acids such as acetic
acid, propionic acid, glycolic acid, pyruvic acid,
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and the like. In addition these salts nmay be prepared
formaddition of an inorganic base or an organi ¢ base
woaodshe3seee acid. Salts derived from an i nor gRrOT/EPRWSO13087

i nclude, but are not limtedto, the sodium potassium

[ithium amonium calcium magnesiumsalts and the

like. Salts derived from oréani c bases include, but

are not limted to salts of primary, secondary, and

tertiary am nes, substituted am nes including
presenatma@bl&yl Qmﬁsti'tuemg)rstmsctydaallqd groumeExamplekiof flasiines

and basic ion exchange_resins suchﬁ%s SO cy%}/l am

substitviegeayrinalii geouns aren{flupiaryclonexyy fA-difHR ohexy Siid
3 34hr%? Hﬁ%ha gclo% nol am ne, |ysine, arginine,

I'ne, Ppiperidine, polymne resins and the
Iike. The conpound of formula | can al so be present in

The abse HelaAeRH Py ST 26PD Eufe ok SuBREE A% e cvcioaty
subgrfogmH'tﬁe L O’J}@%Hﬂ@yﬂm@f%@y@bbﬂ@l gﬂidps\mhﬁhqs BoREeY rwasthe (Cs-

mul a | I'so be Sol vate g dr at ed
Cs)-akyl gmtipdn tbememelr@rafeétl’ajn’iqlequh% A olGh<@s)cAlkyIHE 3-Cr)- cycloalkyl

aroulBAR RSB0 55508l B FBLRE s haygals

subgr%ﬁh'b}’ dhay beupRtfife®b fa%miﬂ thd cydivalk@isudblou T@(atnfﬂblés of
C (gﬁar maceut i cal Ilyéaacce tabl e salts also inclu
1-

valky(EgiCarcygloaliyk preaeydopiopyimeibyl- tCy0|Qk§BW€1&jhylar e

CyCIOPﬁQ&ﬁﬁ?@EY% I{%&ﬁ‘ﬂéﬁﬁpt bgﬁ%h%ﬁ)&sequ Lc{e(&g%b@(}}? hy-, 2-

cycIono;iylEﬁh{/l - OV@IoDutyld‘nréylhel -eydlaperetyietiylof2- Nm;Jerayleﬂwl-l f-

ace soners that ffer in the arrangenent

cyclommgthvh 3w@l@h§meﬂwﬂnéocy%qfﬁpéﬂeﬁwhe2sovcloheptylet51yl- 2-
cyclo§ j{yﬁg'rrﬁgf@{thil cy?(gl o eﬂg%létrs gfethga%é%cgép&ﬂﬁ -1-methylethyl-,
2- cycﬁdrﬁ)@ﬂﬂ anémylethylgtz aycﬂohep‘tybtmmthybd&,dbI3ecyulaspropylpror?yl 3-
es are terne nant j oner s optica
CYC|°P§6 repyla %ﬁyc%ii‘le@gfbrﬁpbf n%'@z‘élgt%’ ﬂe I‘['Entl cal
substituents is terned a "chiral center”. In detail,
the present invention relates to conpounds of the _
Halogremdeadtet dluotine, dhlotiee dimoniiné sr fodine gereferably @hiderine or fluorine.

alkyl; RL is selected fromthe group consisting of
hydrogen, |ower al kyl, C3-C7-al kenyl, C3~C7-alkinyl,

The éarBY}‘Eé R*(?LQ?@ 'F%g}%én bb%éer‘m’éi Z‘fﬁils‘ﬁldns SrPWRY phenyl group

C7-cycl oal kyl ower
carrymtnéncﬁmo@arbyn altdpb; nokcas"ymgathe groupsCR(Jrand R¢3nand the CO

arous i ey e BhacfrterFistin Solrdy il chy VowaBamT By s thus

possi@% f/sudtanEY | ph@ﬁf/lcaroﬁbg iféwthe Jubetfudhtd RoGe prdednt at any

| ower hydroxya | oner al koxyal kyl

positicpsan mopautpstwtedrpmytmosgp@ot the sybstituenicaniearespnt at the 2

st R B oy ARG oo e,

substiiech@\&4n Be leésedt@Wi@Ql@wsmdjmlZ}quzimsmonl Qwslbosmon 2 6 position,
hal ogenal kyl', | ower phenyl al kyl wherein the

3,4 pppitigniay 3,5 Hebikion: Bxarmplas Qfothsph@nyhgr@assqar uf)gag’eogroups R(2)

and ﬂ?%@ Fébft'tl‘%ﬁmﬂﬁ%ﬁ“ Jﬂgbﬁg 0 gr Bﬁihealy‘ 4-methylphenyl,

2,3- ckirhemyﬁlpﬂatyl tZﬂ-@lﬂnbﬂ’lylpimyl # ﬁ-yjlmetimm'remyl I&)ﬁ-}dlmbﬁiydxg‘mnyl 3,4-
hal ogenal kﬁ/ az 3h

dlmethylphenyl 3,5- dlmethylp enyl, |sobutylp enyl, 3-isobutylphenyl, 4-

isobutylphenyl, 2-tert-butylphenyl, 3-tert-butylphenyl, 4-tert-butylphenyl, 2-

methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-dimethoxyphenyl, 2,4-
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or, incase Zis C(O, R2 can also be | ower al koxy or

| oner al koxyal koxy; R is hydrogen or |ower alkyl; R4
wo0e@eeeed fromthe group consisting of | owePCaiERYI05/013087

C3-C7-al kenyl, C3-Cr7-al kinyl, |ower alkoxyal kyl,

C3-Cr- cycloalkyl C3-Cr- cycloalkyl substituted by

phenyl, | ower C3-C7-cycl oal Ryl al kyl, unsubsti tuted

phenyl or phenyl nono- or di substi t ut ed by | ower

al kyl, | ower al koxy, hal ogen or |ower hal ogenal kyl, or

dlmeth@&Wheﬁl]EdQ%@Ldﬁ?ihtow?pig@hbw %B&iiniethc?(ypneltnysﬁl,ét d}nﬁdhor(yphenyl
| Supsti tute 0 ower a
3,5-dimsthpyerhenyl, gnepbuiaxyfey M k%rvsobé'? %hﬁﬁw ﬁzﬂS?*al&Qmﬁ?enY' 2-
tert-bd’('o%;'}bﬁ%ﬁll b gﬁfpxﬁgﬁgw 440 gﬂgj;c%g»‘meﬂgﬁ zaﬁd&SBﬁé'mfl og.m

quorophémyln&Jflluxormmtmyﬂ ra ﬁ{gilfwdruphérwi Ihétdaﬂmoheapll, Elcﬁ ed

t
difluorapRgnie 2y SmoEORIETOY S Bl Bte R e HIOBRIENY - o
chlorc{dﬁeﬂﬁl %r%eﬁoﬁh%ﬁgpﬁnQﬁBHg‘h $91, 9%@%16@@&@%@2 4aéhl$bﬂ|orophenyl

d hal ogena bei ng
2,5-dicblodaptesyl, vﬁ G#dldﬂptwhjehybﬁ Aasitclhlmeﬂbenyh a@ -dighliogophenyl, 2-

bromcg({}[gy,t?{%g{{xm ohelyiprl n g% CEJqsu Sé‘ly %@ggﬂbgwl

|odopﬁ§+ﬁcQﬁﬁﬂuér%mét%heﬁﬂ'lkﬂtnflu&bﬁfetlﬁ\}lbﬁéryyl wlmﬁan@mwphenyl

ogenal kK har maceuti cal | y accept able salts
3,4- bls(teﬂle@bmelt vidphartyd %ﬁ@s(trtfly@mmaml)@hgavbar ed fromthe

tnﬂuo&;’n%@\ogﬁa IS’tl' 3 @?@Qﬁ%ﬁcﬂ%hehmrmﬂgﬁé&% %Xﬁhenyl etc., and,

in thel c%\é%fof@t@%m&dl FMényI' vaps @é#ﬂhgcﬂlvb)dlfferent substltuents from the
C3- C7- cycl oal ky and ower - C7-cycl oal kyl al kyl

substw@mterar@@ra@edwhage@ﬂntmrqfﬁ@> AN (@) AIhBosebigisembinations

it BE5ER A F  BfDBR S58B4 BEuflbitn o
phenylﬁ‘rllﬁﬁn@lﬂdmg:fdb@xhiMplé;Gn tige caseE of)aepﬂ'mybgkoupmijbshmﬂed by

fluorigs BRGIPRIBY. %%b%?%ﬁﬁp%&f Sfotom et heenyt Sugip-2-
meth@Fh%ﬁ’@fﬁ ;PI%E% 638t 206 @"rﬁ@cﬂxlghbﬁglaﬂ-ﬂdbtr&@er

pecr a I erre are t bnpounds of
meth?lphenylaSJfLuovMFmgemehenyﬂ) 2-flnovevBimethyipheoyld 2-fbforo-4-
LS T s Bt Pl gt o
quorir&@éﬂHlnﬁeﬂno 3 hﬁoﬂf 8388fhok Vi ULfIab k-2 MR&Poxybesriil, B-fluoro-

hydr og€n and I's select d’ fromthe group
2- meﬂmxgpbemyigZdMOr@ﬁenemdxyphemd Lylapkre-dymethoxyphenyl, 4-fluoro-3-

methpg(ﬁg]ené(' Ebﬂe}/zypkéjmmﬁbghal eg\y[; ?O@{%t;r g}mqﬁon% )3(/)@ mérb 4-

dheriyY, 3-Rabievd-nsethskyghenst iR thebasy bf al ‘éﬁl rou substltuted
meth%? Cr- cgg oal kyl al kyl 76unsutIJstltut ed E?]ep?? y g ﬁ

by chiing ana mﬂtbmsﬁ chipext2tipethoxpphenyty4-c |0c5wé’rms|tm;§y9henyl -

oo B A BB R PAERKS gy, -

chlorglﬁﬁmm)&yphéﬁyb}‘a dmw5%éthbxyﬂm@l ZibIKIOYQ‘—S rhath@g?ph@myl 2-
| ower %ena kyl , unsubstituted yri

chlormﬂwmetmxym enlfs Brehlered-Hiethexgh QﬂYEyP the 6@\%@ OEPIR%%Q group
subsHh Q980 elorkg 5l FRLPATRANEN 3 SRty Bl icinb R, o

chlor@lzﬁﬂxw@kdm&thoxWﬁelwl Oﬁmhm‘rom 'eﬁlebrcﬁdemwphmq& dthloro-6-
la | according to

trifluaraBENCPREY Y 2 - SAbarbme r?%&pb%é%%ﬂﬁoro

l~0 a B
triflu RS Phe ﬂ&' 3 g‘i‘@”"éﬁ%\ Ky Xﬁlh%wg RO al kyl |
trlfludrowmth@typbvey\yl led:hIoro—4-tr|fluoromethoxyphenyl 3-chloro-4-
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C3-C7-cycl oal kyl or C3-C7-cycl oal kyl substituted by

phenyl or |ower al kyl, |ower C3-C7-cycl oal kyl al kyl
woOawsrosphenyl al kyl wherein the phenyl ring is PCI/EP2005/013087

unsubstituted or nmono- or disubstituted by | ower

al kyl, I ower al koxy, hal ogen or |ower hal ogenal kyl,
unsubstituted pyridyl or py7idy| nono- or
di substituted by | ower al kyl, |ower al koxy, hal ogen or

| ower hal ogenal Il cyl, and -NR3R4, or, in case Zis
tnfluo@(r@tho lesrtyl ah be basé efarphanybgrouprsubstirted by tert-butyl and

methaxy: aere b K methgaRharuh AlehbinEoRet deiemac syt anty-2-
meth&gRkn 9é§3f5rt-b9ﬁ FEFEHOkAHehy|, 22Met-batyrs- rﬁéﬂh%&yahéﬁm A-tert-

refer conmpou nds of
butyl-8- raethowﬂﬁenyl e&LiembeltWEHmEﬂwowphemﬁr Zﬁaéft;utﬂl-&methoxyphenyl

—tertﬂgug %gmet%]; lh vk g\%@ﬁﬁéﬁ @', BRéYp bﬁ? hal ogen or

| ower halogenalkyl. Al so preferred are conpounds of
formula | of the present invention, wherein R2 is the
The pgesnm inwdrREiRg inclddes allisterrgisemeripsfosasiofi élie compounds of the

formulis | FpERibRig) boshil R FechRRRaY AYA i elete S, cafers ot
asymeéWRNI‘?iEh Rirefppesatl ir ﬂﬁ@@bmgéuﬁﬁs b tHafodmulzar, €oit deseple in the

wherein R2 is the grou 3R4 , R3is hydrogen or
groupsduel), R(VyR(Angara lgné@weenﬁemlyqu &"i‘\etfﬂ@tb‘? ohmm 8ting

confl%rﬁhg(@'@r @q fﬁy%ﬁgara(t"cy Ch’b qﬁvgnt%&éyﬂ% 2! q%bﬂmres of two

or moté REdrebisortbrizyfophenior exbaiphs nﬁi&u@s ON@ﬂlamldnyéral dndior
unsubsti tut ed phenyl or phenyl nono- or dlsubstltuted

diastespomsyrin Allratios.| fiexampexiie Iﬁ)ﬂ?@gg'hlng deg@yantiomers in

enanfh8HE0R e Al ARUSI PR GRAALbry Sl BTN o5

levoratatory andaredexttdrotatorynantippelespin thevierm imdlraxgmrnaielsyand in the
Furt her nore conpoun%s of forpula | er.red

form @hawdiiesre! the S EORMLAR TN AhiRURS. THEIRVRIOR DRLERS
dlast%ebﬁ‘gﬂgrh ﬂ{f@rhg%fgl]rgréﬁdr’sq}bs?érﬁ‘aﬂg%?@ ﬁfésfté’f"e'iﬁhfbré including

eterocyclic ring optionally
mescoccorhpoumdsy far éxarmplec ahdurethmfomm cfehixured of twmor more

) nltro | fur, sald Y GLES n
diastefeomprs s ab it iasutica o6 A spmirs (e BF6 dplifmé Present, the
inve ElBh‘?ﬁclgflgé’ﬂ% &i8 q@ﬂ%* rlﬁértfdrté fofth eI dfaMese Rriad in all

W ower 0X oxo, hal ogen and | ower hal ogenal kyl, or
ratlomémmglduahsiemsbmemcan brargpared itgesitbity sepansgng @m@dure by

cone A oS RS B8R PGB el v

stereé@h@lﬁk%ﬂy UnfBirh @iering Iskivktancewsn thd dmtbiesi %m@;eme@mé of
hal ogenal kyl . Eage0|ally preferred vjrithin this group
stereaselech\tﬁs ecantinpaui Geparaiiosi of Stereis@mersicagdie Brecrded where

e

at thé ata@emfttﬁé @@Mmdumdeldfghe foromaalbst bt thicestage of absnﬁermed thte
one or two_groups.independently selected fron1¥8¥er

by
deanﬂh?ISynﬂ@lS&gJﬁedﬂVWim alpaiinsgdedes RY faupmericifgrms o

ﬁ”?@ phenyl of cycl ohexyl ring. Most
COMpRE erabﬁewB@Q“§Ad R4 together with the nitrogen atom
forn1the groups pi peridine, norpholine, yrrolldlne

met h

yrrolidin trifluor .
Physp'?@'ﬁﬁ%bﬁ%%ﬁ??‘@l aaitﬁré the Cﬁ%&pﬂynﬁ ﬁf%f '%‘ are in particular
- Ri [
saltsgﬁgﬂ% noRL tﬁ%"c %é%kﬁr@é%@@{t%d%%ﬁgﬁggﬁarpnageutlc,:alIy usable salts.
Theydedn umtarrpnpfgamb oeprgarte di $alticompopenisdSueh salts can be
4-trifluoronethyl -pi peridine, octahydroquinoli ne,
3, 4-di hydr o- 2H qui nol i ne, 3, 4-di hydro-| H i soqui nol i ne,
1, 3- di hydroi soi ndol e, 2, 3-di hydroi ndol e, and azepane.
Further preferred conpounds of the present invention
are those, wherein R2 |s the ‘group - NR 3R4 , R3is




unsubstituted or nono- or disubstituted by |ower
al kyl, | ower al koxy, hal ogen or |ower hal ogenal kyl. S;
weéuodshes mr e, conpounds of fornmula | of the preeemP2005/013087

invention are preferred, wherein R2 is unsubstituted
phenyl or phenyl nono- or disubstituted by | ower

al kyl , 1ower al koxy, hal ogefi or |ower hal ogenal kyl. A
preferred group of compounds of fornula | are those,
wherein Z is SO2. These are the conmpounds having the

prepaféd ToF @XEIAPRY, froth compBunds of Reafodmaizalr andiaorebxio ésbrganic or
her ei nbef ore. Furthernore, corrpounds of formula I

are
organisy easas: &xanynes ef suitable bé:%@? afﬁﬁ'él@ aakalignptal gagmpounds or

alkallrgeaé{aﬂg &ﬁ%lgl éﬁ%gg#lor . ?\%ﬁ'% m Iﬁ/drrg%lde %rﬁ;‘%@’aé&@ﬁ%yﬁ?’omde,

or amml'fm@ andegtie aatine compoynds @frquateinatyeammonﬁjmdn@(r@ldes
R2 is -NR 3R4, thus n ounds o{ %é
5 Reacmcaﬂamﬂ erapeynds ohthe Yorula h;ga oaw&pﬁ{% he salts are
genergﬁ% 'cgﬁ'féo*ﬁﬁted cé’rﬁfe%Sna 8&!15‘1%% iRfa dQvent! & d|lugf1t.tlf‘§‘cldic
presen |nve tion are those, wherein Xis Yis

groupf€,artpresereain mgny capes! ﬂ’[ESSCDI‘!IUHh qaotassmmamagnesmrmpr calcium
m are as defined herein before

salts ORI TS B THEMLABE EoRIaGTEre PEFHRIP Eeqiduet on the
mtrog}%’ﬂ:aftﬁo [ af gam QOLYé Saits bé&‘éﬁsé‘@ﬁﬂb%y%méél%cpéhemlcal

and ‘'m are as
10 stabilidi;efSaiéfd)rﬁmatlen mndbemaﬂoarﬂgplesﬂbﬁ‘tllqteé métfegercatom ef the

npounds ormula | acc i t,he present
SUWOWW'QﬁthSHp ?%Jee‘rtgl RRpeYn %itgagﬁm%@?ég preferred are
compounds of fornula |, wherein Ris lower alkyl, with
t hose conpounds, wher ein Ris net hyl , bei ng

speci fcal | yOpr eferred Exanpl es of preferred conpounds
of for hefollovvlng

ﬁ?l('é % y Nﬁl @ N pyrldln 4-yl]-3-propyl -
) I
3-[ 2- ¢ 7cl opentyl e\rsrz[\lhﬂ/ VIMR(Dyri di n-4-yl ] -
di et hyl - iM&h, N-[2-(4-e

rerazin-I-yl)-pyridin- 4 y pr)%pl onam de,

N-[ 2- (4-ethyl - pi perazin-I-yl)-pyridin-4-yl]-butyram de

ARef)NR | ings N e Byl the
15 el L NPt el SN sl

catiom Mis; &riexample) arpyﬂq metal ign oman rewsle @ﬁama&@lme earth
metagﬁbzfp&g;%%ﬁ%goél%{ rbo'taé’sulmpmagweglu% ¥t bardidnh YSH, Br Bhe

unsuﬂstﬂh{éarémhlrdn?urﬁ%@bhﬁha@nmhm forl haVihg Yl stirmere yiganic
enzenesul f onam de,

reS|dLIe$ An angpenivpeienyEriseatiag i canalsa be, fosexamplg, the cation
or 0
20 obtalﬂg? omaﬁja@%ﬁé qu@?ﬁsaggpgazrl an[)?§|§ﬂ"r_1ln0 acid such as, for example,
Iysmé bl’r la?{;jnﬁlmé M* brdtoagiiemani de, o
4-cycl opentyl - pi perazin-1-yl)-pyridin-4-yl]-buty
ram de cycl ohexanecar boxylic acid

The [géﬁ]éﬁf FVELhERE Ry indLIASE & 'sBrts oY tHe BhpduRagobink formula I which,

becabbé of (041\1 phyélolagIUa}'toI@nabdrtﬁara riot wlirgethy suithible 4Jorylige ®- e
t hoxy-benzam d
25 medlea'(‘@n@wb'éfrﬁfepﬁ\’étﬁ?l% fqg ganplecge I"Eﬁ'%’ﬂ??/’?t% foe Fhgmica! regctions
or fo? er%‘b'éhﬂg EJhly{s%llc] céTE/té@:’éE%HAé QBRET e example by anion exchange or

ecarpooxylic
CatlohkxbhangeI'ﬁp:&aptqslenblrwen’aam ﬁthhe;rln)lclng% all solvajeq of compounds of
cycl ob r box c.ac
the f?rgll(lg?cf% ﬁéﬁ%\ﬁ%ﬁ&@?gﬂeﬁ %rzélq]éqct? mtﬂﬁjcqhqﬁ, and 913 ivatives of the
-am de, cycl opentanecarboxylic acid
[ 2- (4-cycl opentyl - pi perazin-1-yl)-pyridin-4-yl]
- am de,
N-[ 2- (4-cycl opentyl - pi perazin-1-yl)-pyridin-4-yl]-2-et
hyI butyran1de

T | L L 1 Y L A 11 ~ r 1




N-[ 2- (4-cycl opentyl - pi perazin-1-yl)-pyridin-4-yl]-2-nme
t hoxy- benzam de,
wa@-2adsloesz2 N- [ 2- (4- cycl opentyl - pi perazi n-1 -yl ) - pgTiE#2005/413087
-yl'] -nicotinam de,
N-[ 2- (4-cycl opentyl -pirerazin-1-yl)-
ryridi n-4-yl]-2-phenyl - acet &ni de,
N-[ 2- (4-cycl opentyl -pi perazin-I-yl)-pyridin-4-yl]-2-(4
-fl uoro- phenyl ) -acet am de,
compduhas ©of tey fdrafgat shd predruge iamdl active-megtabolites of compounds of
tidin-4-yl]-2-(3-nethoxy-phenyl)-acetan de,
thef‘{rﬁmdal-cyclopentyl pi perazin-1-yl)-pyridin-4-yl]-carbam
ic acid isobutyl ester,
I-[2-(4-cyc|openty|-piperazin-I-yI)-pyridin-4-y|]-3-pr
The grpyup Avisgareferably CHz-CHo.
| - cycl ohexyl - 3-[ 2- (4-cycl opentyl - pi perazin-1-yl)-pyrid
5 i n-4-yl]-urea, pi peridine- 1-carboxylic acid
One él%b()éln‘fé!ﬁtl d?ﬁ?@?ésé?‘ltm?\iéﬁlbﬂ Thta¥és to compounds of the formula | in
nor phol i ne- 4-carboxylic acid
whlcr[X i$ sulfyx li.epeampoupdp ef the fermuld ba, pyri di n- 4-yl ]
-am de, pyrrolidine- 1-carboxylic acid
[2-(4-cycl opentyl -pi perazin-l-yl)- ryridin~4-yl]
-am de, 4, 4-difl uoro-piperidine- 1-carboxylic acid
[ 2-(4- cycloprntyl pi perazin-I-yl)-pyridin~4- yl]
i ne- 1- carboxylic acid

i dig Ncarhq lic acid la
opentyl-pip azﬁﬁf% X#éﬂhin-4-yl]
plperldln@ (; c boxyllc acid
[ 2- (4 cycl opentyl - pi perazin-1 -yl -pyridin-4-yl]-
10 am de, 2, 6-di net hyl -pi peridine- 1-carboxylic acid
[ 2- (4-cycl opentyl - pi perazin-1-yl)-pyridin-4- yl]
in all {3l dieredisbinedicdompand dnirierrés ttarrbc&iynl alcratios dand their

phystefadses b aseiait sele phisheLpmebA B RS iavetop refates t

comp{o%nﬂg dﬁﬁé @c@ﬁl{ﬁ | n’PWPi '|§‘0J<yQ€%r‘) i, QYEbH'\'pBUﬂds i lhe formula Ib,

uoronet yl - pi peridine- 1-carboxylic
acid [2-(4-cycl opentyl -pi perazin-I-yl)~ pyridin-4-yl]
-am de, octalydro-qui noline- 1-carboxylic acid

[2-(4- cyclop?ntyl pi perazin-I-yl)-pyridin-4-yl]-
am de, ydr 0:ASO nol i ne- 2- carboxylic acid
éZ- E%I-p perazin-1-yl)-pyridin-4- yl]
@0 It I hydro @|nol ne- - carboxylic jgcid
[ 2- (4- oy opent yl - pi <PymR@dhn- 4-yl]
- ami de, 3Fu2h|hydro~lkklsg@q? ne- 2- car boxylic acid
15 [ 2- (4-cycl opentyl - pi perazn-Y-ylQ - ryridin-4-yl]

-am de, 2-nmethyl-pyrrolidine- 1-carboxylic acid
[ 2- (4-cycl opentyl - pi perazin-I-yl)-pyridin-4-yl]-

in all B SiebEbIdHIBHRS B RKIUIES Y BB inalCRItRRIANA Ty

perazin-
physndﬁgnd@lly é’edephablemaﬂtsp"ﬂne cés:diuemeAl R(t)aR(Z)(ahd R (arindhe formulae

4-cycl opent, a yl)-pyridin-4- yl]
la andémhﬁyethegngam6 ?a@gpé €2-carboxylic acid
20 [ 2- (4-cydopentyl -pi perazin-1-yl)-pyridin-4-yl]- am de,
2, 3-di hydro-i ndol e-| -carboxylic acid
R(1)I [Qp(dembw ((eCtyalkpl (s-G7)-cydlogikyl orp(Ci-tisjrakyl(Gs-Cr)-cycloalkyl,

wher3 Tho T64-Ceycveivali) sropscaa s stbsfityephaTepTmRTS fimse fy(C-Co-
alkyl &A@ (& ~C-aRYNEy-coj-Bydidalkyl and -(C4-Cs)-alkyl-(C3-Cy)-cycloalkyl

groups can be substituted one or more times by fluorine. R(1) is particularly
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urea, azepane-1 -carboxylic acid [2-

(4-cycl opentyl -pi perazin-1-yl) -pyridin-4-yl] -am de,
wa@2p@/063~2eycl opent yl - pi perazi n-1-yl)-pyridi n- 4PgTjEPL0061013087

hyl -1 - phenyl -urea, 3- [2-(4-cyclopentyl -piperazin

-1-yl) -pyridin-4-yl] -1-(4-nmethoxy-phenyl)

-1-methyl -urea, N 10

[ 2- (4-cycl opentyl - pi perazin-|-yl)-pyridin-4-ylnethyl]-

butyr am de, cycl ohexanecarboxylic acid

preferbBIy((€1@4)laH{3ﬂ n(tO{;LCQL@FJIwIky{i -ar~ZHp-(Ry+Ca)iayctbaiiyimiiergl the (Cs-
0

Co)-cyclabibyl ghous gamﬁg;ﬁ%pm'?qeé‘oéc%E'éﬁvrp%yé(par@ﬁ@kw and the (C+-

Ca)- al[q?I §¢%§¥)C$@2 Sk aé'l%‘ R NCo)-cylioalRyIdrolips am ldeddbstituted

one OQH‘(O% timesr hW fhhtmné )R(N) vy nafmwaémpmfemmptaﬁcnyalkyl or (Cs-

Corcielqeibyiaubses tebesiansviiaalon Seus Fat B isHtuieq onee gy fwice

by (C{-C3-8k ‘éhd‘{ﬁé lkyl and (C3-Ce)-cycloalkyl b
y (q §)-y II gﬁ Q?& (0 acycaGpén% 6) SY%g?agl %rolup)?lc)anpye“ d
substntmtedqnelm‘tmgrq timee &y flucsivez ﬂ(ﬂsls especially preferably (C1-Cs)-alkyl

or cyc[lcmr&gyl éd gé:ls?prjgcYajl_ly E%{ﬂﬁl'(ﬂg&%@)f le?lkﬁylh'pdarp Clﬁay t(f'ebh)yélkyl all

of whicﬁ da"ﬁ t9é/§ubmur1bmlor@ Bz fimesyy flldtied MhednuthBsit 6f odrbon
de, dimethyl am ne-1-sulfonic acid

2-
atoms( lm-tbyed?(dbgmqp isprptarablynt., 2, 3y|4) 5pG or di [ﬁamqqlaﬂyt prgfarably 1, 2,

3, 4, ? or gﬂv%y&ag@ ?{,f pgql?%g%b&% r‘.) TB(}%{ Irnlu(rinber APf cﬁarb?r}]aﬁms in
the R&)@b@@i@éﬁé&&lw@%rably 1, 2 or 3 ! e ln thls embodiment of the

§4 cycl opentyl - pi perazin-1 - Y yridi n-4-yl met h
mvenqlom)&ﬁ )glﬁé’ggﬂhygleéhﬁ{ld@—prppyl isopropyl or cyclopropyl all’of whic can
also t{e leAét?lYtgh %[ﬁ%rgryrjm k8 Xﬂ’ldor%'e) I fh\(er Mﬂlgu%r ¥hée of
ionam de, opr opanecar oxy
compbéndéofithé f@nﬁutayll mn/uhneh azisroxygeh) t-HH’,meIl‘deF &f garpbon atoms in the
R(1) grpgpﬁs mqye]pre@lfg ;y% gie.%t y||n ! fspeerrr1 géhrr]nent I%I(13 |sIO r¥1ethyl or ethyl,

both @Mﬁ?ﬁ %aﬁya%&gs %wgfqm&%ﬁé iop nluor)é'th?é’by @husgaeyﬂn] oris ITe

acetam opent anecar boxyl 1 ¢” aci

embaddiméent mfﬁbéqqnmr}tlln\mmmmmRU) grb):pwno’dsmbﬁlivﬂe}i by fluorine.
-amde, N

[4-(4-cycl opentyl -pipera! zin-l-yl)-pyridin-2-yl]-2-eth
h Fgupad r%'ﬂlé o 8h8l ?sisc ferabl bstituted
T eﬁﬂen % uF r@ﬁ'f open 9plgﬂp(e?a2| g«l Ere era asu s;gue
phenyhgieup i.e., at least one of the group R(2) and R(3) is preferably dl erent from

hydrqggkd'og‘én%ﬁﬁ?@ &e qt¥ela?e§o %rgozr'nBOle sI 2>f t’ﬂ%rfo%ﬂlazl i thn&w {He two
grould‘exL R®) EAORX@) owmanydarpb@gr@e?erm ak alt} poBitiohd are2disfelend fiom

or 0-benzam

hydrqgeﬂmlr( ttu%szmb@g&nelyﬂ, opeéithe oreupsyR(2) @nd B(3-is pyefprahly pt the 2

) posmﬁﬁ %dbtﬁn chﬁ%rdig @ﬁttrﬁ 5 FgJo&gclogz Il’t is p rt||<3ular )yr I;?ferr%d er ﬁhl%

embdd’}ﬂéhtﬁ#lbh@fttﬁfm)i‘é{kyl or (Cy- 04? alkoxy substltuent very partlcularly

cycl opent i perazin ridin-
preferqj)lyr@f\ﬁ)(g _Cgéﬁﬂ%qw%@%sﬂtuent all of whlcx can also b& s]ubstltuted by one

or m&ﬁ[f@oglég%@ﬁgg@%é( Lt P HB&HiIBA! aMd bl H-atky sliptitiBnt,

Whlch?carl‘n biydbé\b@télst(tétedyay one ot yorpifiaerinziaternsybd) emy halkligen2
ni cot i nayi

subsiptmeou V@W:P%‘E'SHW'N mei%a*aly.qmea hglpgen spbefitent. §9 peat them
positol] e pRe AT SIPIY: SIEpIEIhi shphodiment are ogmpaunds of the
formuyla e tach7thehehernly) graupeearrying the groups R(2) and R(3) is a 2-(C4-C4)-
| -[4-(4-cycl opentyl - pi perazin-|-yl)-pyridin-2-yl]-3-(l
- phenyl -et hyl ) -urea, cycl ohexanecarboxylic acid [2-
(4-1sopropyl -pi perazin-1-yl)-pyridin-4-yl] -amde,
3- et hyl - cycl ohexanecar boxyl i ¢ aci d
[2-;4-isopropyl-piperazin-l-yl)-pyridin-4-y|] - am de,
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nmet hyl - am de, , cycl ohexanecarboxylic acid
[ 2- (4-isopropyl -piperazin-1-yl)-pyridm4-yl]
woneislvgb72am de, pi peri di ne-1-carboxylic acid PCT/EP2005/013087

[ 2-(4-cycl opentyl - pi perazin-1-yl)-pyridin-4-yl]

-met hyl am de, pyrrolidine- l-carboxylic acid

[ 2- (4-cycl opentyl - pi per azi nl1 -yl)-pyridin-4-yl]

-met hyl am de, 4, 4-di fl uoro-pi peridine-|-carboxylic

acid [2-(4-cycl opentyl -pi perazin-1-yl)-pyridin-4- yl]
alkoxy+5e{CyyCa)-alkyipbenyl goay dr a@2£$1-Ch)-akexy-5-halophenyl group, in

partic{‘lﬁér%ﬁkﬁﬁwyl _£<iy£)§ Lgﬁaip?\én%l_a/rlohp_ o¥rexglmnple 28-Lhioro-2-
meth%qrﬁpr@nw?‘ %hﬁo&%-‘fﬂéthe vt BFRRY 64 B-tbrt%dtymi '

urea, and pharmaceuti cal
methawmbg@waw@re trear afoyl grleapsuamll alkoxy gwoenperm @ll these groups

can afsrpe e? gﬂ Sl F‘?é{ tc))y gHe %r more f uorlngra(?gr%gt InI one %Hb%ralr%ﬁt of the

preselm ﬁr?\/ehﬁoﬁyaiks»p@rm éﬂkoﬁy ;:gsséﬂtm@whedwe -gtodps RP2Y 4nd R(3)

| uor o- enz - urea, cycl opent I perazin-
are th wbstthytﬁrichynﬂtmrme} In an@thea dlreszat @H@ﬁanwﬁmwypn@ of the

arusff e AL RR oD FELE PR By s cang

subst(tﬂteww BA8 B Yhorei @i dlomé: Al (= wallebxygmab]reramgedﬁng R(2)
(4-cyclo entél pi perazin-1-yl)-pyridin-4
and/q; |3) m @r@ferab y a (C¢-C3)-alkoxy group.
| - cycl ohexyl - 3-[2- (4-cycl opentyl - pi perazin-1-yl)-pyrid
in-4-yl]-urea, piperidine-1-carboxylic acid

Prefe[n%d(ébmymhndsemmb foimeiad zre thosd ¢empoudd$un4whlch inrthelgeneral
4-di fl uoro-

defml[clgn ©iihg epwgﬁpgﬁe Eblf,ﬁifgﬁgl@pﬁgl{ B%{a Bﬁﬁi%‘ﬁf gmbodiment one or
more[(g_'ﬂegﬁ ﬁ%@%&egﬂh&%@ﬁﬂ? rpréfé’?ﬁcfﬁ?é\ébirrl&gf h%_r?/ Fil combinations
of twaor dmre@raﬁarmﬂ mpapmgsdandéen feahaeboiparttcumrleﬂnl[)@diments are a

subje%f'_gf %%L@%E%ty IB\IEI@? %ﬁgo Wthgg%gg%plagl fed}/eld céms{)nﬁlqgé of the
formlig 1 (4'5 ﬁ/)éﬂ 'a%rw.m Yds l‘g@b’?ﬁf é‘lFUFécloséH)sp%fﬁc(H(ﬁ‘nﬂouﬁdﬁ of the formula I,

-am de, | uor o- eridi ne- -car oxyI Ic acid

such [ag; (m-e)@mpjg,eﬂmeydonmmmzofrthe examplss, itoe presqntynventlon includes
all tng S E55p BB 1 g araanaLrey i Ry Al teied)nf af et

physi@fdgicBINT s-deptsblié Balté.ne- 2- car boxylic aci d
[2-(4- cyclopentyl pi perazin-1-yl)-pyridin-4- yl]
-am de, azepane-1 -carboxylic acid

Thus[ é’r‘h@ g?ﬁ’pjéoéj gB#%J %ﬁﬂrggérggdx ?rlngxgpmdg%f trfll v 1is formed by

thosd éorhﬂoQMd@nﬁWhWh*)DisOQIIﬂmamdl aythe samedinte, R{) Is (GywCghealkyl or
ycl opent anecar bOé(:él ic acid
1.

cyclopHonyk RgfarabvH Gy tCasiate o0t X i oxygersgnd dtibe spme imedR(1) is
(Cs- Cf Z%!kg)r Qﬂé?@@(ﬂ) Aclnelﬁége c?mpoimds is preferabl Iy ?Hg-CHg and/or

cl'open pi perazin
the phenyl@ouﬁwaymg the}grbopsm)eam RQ&MSI prefsrablly a 2-(C4-Cy4)-alkoxy-

5halhghar dravedanicuzly grﬁgrqﬁ&aé Gubabakory & asbpneayl group, i
all thé‘ﬁ;' f%}r[a@s@f]nég%% %ﬁ m&itﬁ%&%r‘éo}‘ VAl rtigs! %t‘l&"tﬁél yl]

and armaceutically accept abl e sa
physioﬂugl@ajfy adeseptdide lsartsz ,A padiquiferhynpreéeréd grdup afcmmppaMds of the

I'ts,of t ds of, f.
form SRdr g e Hape et it udtieh & isoutE A6e,atdhe sems time,
R(1) fs?r{)dﬁvd: |ky|n9+ Xij ﬁ%ﬂwjé’n 6RASAH thEtRns AfRY, RE(@') is (C1-Co)-alkyl, and

n S’ of resent 1 nvention. rrpoun
the phenyhgraup qmynrfgaﬁhm garouns £43) andR(8nistB-chiordr2anethoxyphenyl,
such as



conventional pharmaceutically acceptable acids, for
exanpl e hydrochl ori de, hydrobrom de, phosphate,
weacetcansr22f umar at e, nal eate, salicyl ate, sul phaCE®EP2005/013087
pyruvate, citrate, lactate, mandelate, tartrate, and
met hanesul phonate. Preferred are the hydrochl oride
salts. Al so solvates and hyl#ates of conpounds of
formula | and their salts formpart of the present
i nvention. Furthernore, the N-atom of the pyridine ring
whereSihie dieupi/effihlesaconipdiresiislpraferbty CHicOHY- imdlidesirof
conpounds of formula | also _formPart of the present
stereqisQaatic Sormcang suxges thereefiniall ratiesANthiheirplysinlogisaly
ic carbon atons and can exist in the form of
accepg%%“lg%ﬁ% pure enantioners, mxtures of enantioners
such as, for exanple, racemates, optically pure
di ast ereoi soners, m xtures of di.astereojso

rs,
5 The niRSaIt dNEATOBARG FelatesdRRTesesses Pk PiaRaingiine compounds of the
. . i ¢ ot . )
formufd P RhCeR PRI e I QEER RTow B IRPANER 1Y Bfigolids qogording
to theringemtidreare dhtamaptaret ri ¢ synt hesi s or asynmetric
chr omat ogr aphy (chromat ography with a chiral adsorbens
or eluant). The invention enbraces all of these forns.
Comé&u nis! Jf the f@rﬂﬂﬂ& ¢ irfhvBbh X RRSulfUarkPRPDUS ERfHEnBROR R)drogen,
ormula I in this 1nvention may be derivatised at
10 i.e. piperidinesulfonydthtnupeas of thedlermuladies i vati ves which are
capabl e of conversion back to the parent conpound in
vi vo. Physiologically acceptable and netabolically
| abil e derivatives, which are capabl e of producing the
parent conpgdpnds of general formula | in vivo are al so
ope NS i nvention. A further aspect
Hi nvention|is the pnpcess for the
[\

rnumkgéﬁs def i né
above, h&} process onpr/ﬁ\ges re ng a conpound
of the forHul

a ll whereimDX0Y, R Rl and mare as
defined herein before, with a sﬁ'l fonyl chl ori de or
sul famoyl chl oride of the formula Il R2-SO 2-Cl |11
wherein R2 is as defined herein before, to obtain a
in whinhrioR(R) avfd R(®) Haverthean¢arBage inglicatad above, amd R(Rehasthe
m are as defined herein before r,.b) reacting a
15 mearuGRIe SbRES MR CEP R PERYrRbel; g8 bRPranareth fo
o fie i i de of the
B B B s, g o nec
herein before, to obtain a conpound of the fornula I-B
wherei n X, YC) R, RlL, R2 and mare as defined herein
before, orc)jjreacting a conpound of the formula II
[ m are as defined herein before,
formula V R4- N=C=0 V wherein
eforﬁ to obtdiln a compound
el TSR3 ﬁg hydrogen and X, Y, R
Rl, R4 anB( are as defin d\\(gerei n before, or d)
activating a conpound of The fornmula Il wherein X, Y,
R, RL and mare as defined herein before, with
phenyl chl orof ormate to obtain a phenyl car bamat e of

20 in which AUR#2) and\Ri(Bhave theaneariags éntlieatel aooveniman afert solvent or
. forpul a H-NRSJM_VII, . . .
diluent with a base and with an R(1)-substituted isothiocyanate of the formula IV,

R(1)-N=C=S v
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wherein R3 and R4 are as defined herei nbefore, to
obtain a conpound of the fornula I-C wherein X, Y, R
weRposR8372R4 and m are as defi ned herei n bef or epcame2606/013087

desired, converting the conmpound of forrmula I-A [|-B
or I-Cinto a pharmaceutically acceptable salt. In
nore detail, the conpounds B fornula I can be

manuf actured by the nethods given below, by the
nmet hods given in the exanpl es or by anal ogous net hods.

in whiGRIR(@phigtife ftMingyindivated above tith thé excep‘lnon dﬂhildrogen The
reaction steps are known to a nskille

compguids ef Hi\etfpﬁgumt\/eareaﬁ%maeécléﬂfg@ 2lAEFRN B Wepafed by orin
anatof e f bR 8B e, ST ELIRANS i1y
in whichfR(r1® hae she hezmhings mUmat@d(above ithtthe eatzapmrbresf hynlrogyn

Examples o SHiRIE bages # ke e aMiLARRIF Ragh etaf RYgices.
hydru%/élt,] Eesoz';r%‘?%%e %.abs AndARNGAES HuchyEY Ssditnh Hy%#bﬁiae potassium

e invention are shown in the foll ow ng
hydrosidee celciurh dyskoxide; soekiurn hydritier petassiynhydide, taadcium hydride,

potasgh RATRHICHR CBRIALR CRIParAle crad gk, bbPRSIRT S, socium

methdxge, Cs%?iu%%qhbﬂdé hsotbesiupMerBbdioxRId, Rértiary @rﬁlﬁdseand quaternary
processes have the significance given herein befo

ammanilesisydroxideat Elme reaation dhe camposeleafdhe fogmulx IKpwith the base

can e i 4o B RS L ISl R e v

The coupling of chloro substituted pyridine
derivatives with piperazines is widely described in
literature &hd the procedures are known to those in
the art (For reagti on_conditions described in

e af TRET | su reactl ons see for exanple:
4i ve IEbrgan c Tr nsf matlons A Cuide to
Funct ang Group Pr H2ond Editioch, Richard C.

Larock. JRr(@) WIey &Sons York NY. 1999)
2- Chl or o- 4- cyanopyrldlne I) or
2-chl oro-4-nitropyridine (XI) can conveniently be
transfornmed to the respective pyridine derivatives Xl

in whith A R(;g} afld R(3)W%$/B9cﬁé'n‘4@é|¥n?§ iHoRsktBd @Gk afd the bation M' is
pl perazi'ne deri'vative her comercially

an alkalaimietdllien, o‘or axwpba @lsedtwn i, potRssilgy don pegesiim ion, or an

equrvggeﬂft nce 8% ﬁnfgﬁ%xér&pi@ﬁ ? gga%r?et‘csrum ion or calcium

ion, d?ﬁ@éﬁ%ﬁrn@h@ﬁﬁnrﬁhﬁﬁﬂhqg irdrt angeét th@nteaamh Cﬁndltiens for example
presence or the absence of a base. W fi

a quatemnasasHmnoRiyNM:ipn; ¢an Asq ke I&Oé%t@ﬂ.%ﬁnt%wdﬁev@ desireqe

rowa Sl AR TR STRIRnM o381  oya on i
be gdiwated in sitQ frem the ubﬁfpouaatdf itle¢ farmuda It bed mikectle redcted with
the solvent to be enployed, mglr ovi ded that it

the isaliep¥enate i e Bimube IV dadmBleS G Stffebledagislyents or diluents
are elltm%’rgls\lﬁﬂ a%ntgtranzc?ro'ﬁ%raﬂg@-ﬁf&l% ﬁeté’cﬁ I%ﬁ%%@*lfoz di&th Iether

ast" to sone les for su ven
(DMEY e mgwmtmmmamﬁe(manmeomms such as acetomtnle
tetrahy grofurane THF and F mel h
nitro GaRAONAESUFR SENTERMEH AP £F FS SUGH Sy A alalee aides such as
YiBSphoric
simelf BTSN AR REY ey
triamidec(HMBT e,ssulﬁmrxldasesudm ast dmahylrmllfamie (DMSO) or hydrocarbons

s SR 5P s bl Bl B 8L 158 8 o

precise reaction tenperature is not critical to the
invention. W find it convenient to carry out the
reaction with
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heating from anbient tenperature to reflux. The tine

required for the reaction may al so vary wi dely,
wdepwsrndsnng on nany factors, notably the reacti 8QT/EP2005/013087

tenperature and the nature of the reagents. A period

of fromO0.5 h to several days will usually suffice to

.yield pyridine derivativesMil or X and XI1I1. b) The
reduction of the cyano or nitro functionality in X or
XI'l, respectively, can be achieved under vari ous

the cdrﬁpb@imqf thesfotmala Klaordy W|thrthetcorrqnn.m$isoftthe femhmiarl’e’tihgbnerally
yri di ne derivative I—I-A(o ? 8f {fé’ial
carriefliguit & Fﬁrnpe@tliv)eScﬁf it 2R ﬁ%odﬁ 140 i Rartiadangfgbout
o6 oyRdg -ef fornula Il wherein mis 0). The reaction
40 °Cl . . . . . .
con t| ons or either reaction are widely described in
Ilterature and the procedures are known to those in

the art (For r tion. ndltlonsde
Compatigp ot 4he Farrnuday i ghishoR ' oAt Bl BitrEient from hycrogen,
ie. plé@ﬁ@ﬁ@&ﬂfbﬂy{lﬁe%%%éfoﬁw@'@f@rmat' ons: A Guide to
unctional "G oup Preparations, 2nd Edition, Richard C
Larock. John Wl ey &Sons, New York, NY. 1999). W find
it convenie to hydrogenate X or Xl over Raney
Ni ckel or pg]ladiumcharcoal (Pd/C) in a solvent and
in the R esence @ absence of an acid. W find it
conve to Marryyout Ythereaction in a solvent |ike
Y e or etHyI a etatl\?. TRére ii$ no particulmr
restrinsf&Kon on the natur e gf” hﬁ/ TRENE to be
enpl oyed,R@)ovi ded that i’ WYas Ho adverse effect on
the reaction or the reagents in@olved and that it can
di ssol ve the reagents, at |east to sonme extent.
Exanpl es for suitable solvents include: nethanol,
i
in whiEISTRR) SR Heb A Aias it sPURk e RIP s the
meanings |hd8:a$ecagbovamthathg etxaepnm"oohlmydrpgeeecan be toheéparey ptor

examlgy it 20RI90N A ahe s desis < e RHogies evalivgS s fafwilla ta
which/iB&Ids2AHEY 'a‘B?avéaIB‘y F@ac@iﬁb'rﬁﬁéﬁlﬁé‘étﬂfdﬂﬁnﬁldéé @9t formula Il or

owever any ot her” reducirng agents enpl o% i n such
their saltscofi the fmrghla \éijuan inerbeolvent eryditueme with ageR( Hesuhsiituted
dro pressure nor the precise reaction
50Cy$@#ﬁé%§bﬁ¥ @@Q@rltical to the invention The reaction
can take place over a wi de range of tenperatures, and
a W de range of hydrogen pressure. W find it
conv&{ileNeG=® carry out Vﬁe reaction with heating from
anbi ent tenperature to reflux. The time required for
the reaction may al so vary w dely, depending on many

in whickCRENhastbkahbanihbe indicatbd @ibolve IWIET ﬂtieéme@mdntdﬁhydrogen and,
nature of the reagents. However peri qd of

from
Where 2pBraRsiAe 8 bagg o] U APOVR B¥PIRYatoNS rq@r@@wb@raactlon with

sonBYATHREALPY Rl el 08,

transforned to the respective amne by reaction with
ammoni a under a wi.de r.an of conditions ver, we ..
Compoifs ef t&lsrfvgnvlédtm WG RED 'thyﬂrce/a%caﬂrh%m@ aipgd gccording to
the aﬁgbf‘! %%Ec %ﬁ‘tﬂ%e@bg Py &Ny ({?n @ﬁtﬁ@%rrﬁﬁla il or their salts
abse er or per “sa There is no
of thq)ﬁurmmawamstwi of with @m lsuthidwanatamﬁhef‘fotmelasitfl ofaar ispboyanate

of the, LA ith B SWHESTISRyBhels o1 31 dedSyaTarm ot Prarbpfy o
trl((ng(ﬁz%'ké@s ﬁ?sétﬁﬁﬁzglﬁéte éta ierEiJ-CE)OaIﬁﬂﬁly??ébe%nate such as

or suilt e sol ven I ncl ude
trimetysilybisothiocyartate or kimethisilygocyanssewhichrare commeiojally
out the reaction wth heating from anbi ent tenperature
to 250 OC. The tinme required for the reaction may al so
vary w dely, depending on many factors, notably the
reaction tenperature and the nature of the reagents.
However, a period of fromO 5 h to several days wi ||

o 1 ._.Il:__L_
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Preparations, 2nd Edition, Richard C. Larock. John
Wl ey &Sons, New York, NY. 1999. c) Sul fonam des,
- wama@s372zar bamat es and ureas can be prepared PCOMP2005/013087
suitable starting materials according to nethods known
in the art. The conversion of the am nonoiety in HA,
HB or I1-Cto access sul folani des, anides, carbamates
and ureas can be affected by nethods described in
literature. For exanple the conversion of the am ne
avaﬂad% iandlt coreertirg the initiadip btaingd (thiisum‘ast\meicg amesiyl-substituted

rmyla I is affect ction of sui tabl e .
on the SR Intepgas AiEs ogihahIoERIOTeNb oY B olsnab fREnent with
afluoﬂ{iﬁa ||ﬂB'fHé%ng(9un fof'th ?br?rﬁll&'lﬁf'\yvﬁfchq@ﬁ)ls hydroge

chl or of or ma or carbonate esters (conpouhds™o
formula 1V), or with isocyanates (conpounds of fornula

Pivordah s s Do ALBHE o AP RED i Eharabliip yerogen car
also Bé“\ﬁre?%?é‘c[‘ﬁ@rrpﬁl Qﬁ@%ulfaﬁ‘&n@%wlﬂﬁ@%rﬁfulé o1 Bekieid ddlfs of the

V are co rcial avai |l abl e or can be prepared
formuty Viinoreactien médsN- Rﬁéfsel stituted B2r2-trdchlenoacetamidesiothe
f Lﬁ)n}AIhe nature of the solvent to be enployed, provided
orm it has no adverse effect on the reaction or the
reagents involved and that it can dissolve the
reagents, at |east to sonme extent. Exanples for
sui t BBICeCENVER(E) i ncl ude ch¥broform or di oxae, THF,
and the like. There is no particular restriction on
the nature of the base used in this stage, and any
in whh:hSRV(} GEBTEhE Ynettifgs indidutsd appee efithrtheaxceptionwf hydrogen and
equal 'y be enpl oyed here. Exanples of such bases
which g mmamaﬂmmlﬁm@ OR AN #Fi @saawy ef A gL to meghods in

the |I’[%p§[u é ﬁ?m Jrﬂﬁ]erse?%é‘?&n‘fﬁg R:(ﬁZﬂp éﬁFth&‘ﬁeR 1? H¥sdfe meanings

eratures cl se reattion
|nd|catemabbaé lwrfh ﬂhe embptmntorf bgtragent hedj where appropwatd, ianebse in an
) it cony ni arry out the reactiop with heatin

inert solysita atlng regarding fie rension Wi REfirdapates

apply! ﬁrrés?)%nﬁg@y él% tH‘i?f icgloYFWﬁ’h widelychiofRRetthiigs Othe latter

act reaction tenperature and the
reactrwtgﬂnerally béiag rowg@dlbst atelexaied tempeeatucel fof exampleoats

to several Wi ua suffic yield

tempgAties & APOrPURAN ST Ry mmRibaTatehs 2 2gY pffg freferably using a
higherY¥ilirld SBlvetapseddB8ilihg pbiﬁtﬁ’é at of Sh@fd Biet reastion dmperature, for

reactions see for exanple: Conprehensive Organic
examplehsiethyhi2-pyrselidangui de to Functional G oup

Preparations, 2nd Edition, Richard C. Larock. John

Wl ey &Sons, New York, NY. 1999. In order to obtain
The é&ﬁp@lm%soﬁﬁefféfrﬁwba danvﬁl% BepréBared by\readRAg piseridinesulfonyl

defi ned herein before, can be actlvat ed under
lSOthl@&Vﬁ'@%ﬁ@S@@ﬂdﬁ@fﬂtﬁﬂ@t%@metf@rmh'@s\é in the art. However
we find i t convenient to activate the am ne
functionality in Il wth phenyl chl orof ormatei n order
to access th® respective phenyl carbamate of fornul a
V. The reactlon can be carried out in the presence or

2 and/ or a base. There is no

res{frlctlon on the nature of theygglvent to
¢e'd, provid t bt '}Ngas no adverse effect on
' %1) or the reéagent? i nfahyed and that it can
di ssol ve reagents, atd e@st t o’sone extent .
Exanpl es for suitable sol vents include dichlornethane
(DCM, chloroform THF, and the like. There is no
particular 'restriction on the nature of the base used
in this stage, and any base commonly used in this type
of reaction may equally be enpl oyed here. Exanpl es of
such bases include pyridine, triethylam ne and
di i sopropyl et hyl ami ne, and the |like. The reaction can
take place over a wi de range of tenperatures, and the
preC|se reactlon ‘tenperature |s not crltlcal to the

" o g,
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notably the reaction tenperature and the nature of the
reagents. However, a period of from0.5 h to several
wdayw/06812k usual |y suffice to yield the internedraPeons/o13087

phenyl carbamat e. Subsequently, the reaction mixture is
treated with an amne of fornmula VI (HNR3R4 as defi ned
herein before). The reacti d® can take pl ace over a
wi de range of tenperatures, and the precise reaction
tenperature is not critical to the invention. W find

in whith A 00 \R2) eantl R(G) have yheomeanimgsrisdicatethaldveh vh’elraannlfgas of the

formupor?a(”{)ﬁg”ﬁ;g ?gﬂ@p}%’rﬁﬁa}t urtsgtrgéq@%@ ﬁ'@l?ﬂﬁeg @&?8?491 tlae ngrfonyl
|socye[rfga{fe¥s Bﬁﬁ"ﬁeof‘oﬁmulboyﬁp liry whith X@@Skygﬁh [CRRRRY pidpafedfi@nt i

e reagénts. However, peri od fromO0.5
plperldillnESU&enmnmllesdﬁylse fartruladlar thplrsﬁﬁlﬁsl Qf dhe 6oryntdad/ by

commesARR AL, 8L oy BRI S B SUURE I Brpene

N,N"- dé%@ﬁyﬂ@ﬁ’rhlo@zﬁtedfob’é bﬁ@e@@mmteeétép ToEEampleya f8AC,RAkG)

[ oropyridin-2- yl) acetamdeb al kyl ati on
chloroiemhme§uohcameﬁhul @M@rQi@Itmatﬁo Deéﬁadmueom50W|tR9|rg@¢tm is carried

out, g B P 5o RAEEAAGE sl Byl P sttt e

isocydhaik lof th& fsthia Wall der exahpl&ﬁjlfﬁnyfménwnesﬁ Y pae[ﬁamhbe sulfonyl
reacted with suitable pi perazi nes of fornul a

isothig¢yeaiates pﬁﬂ;\eaf@gpyla \él,l lo upwh@hc)ﬂ &g@@rumlpgpq@ﬁaaﬁonamldes of

e PG PSR IR o 508 P bt pit brc
metalM@%déé an8aaeon disulfidBAe atheinertisobindisocie astDMF DMSO or

conmpounds of fornula | of the es i nvention .gan he
NMP Robia R dialklrneial sat o ind Gl ERhiogRipIC Aci 2an be

reactéd @‘?HH%S@%@' \?@?gﬁéswégé @o@ééﬁ? s@b uiéé} éslgbaﬂsgﬁ
triphogyene limesa\nthya chbt@fbnhlooesigmdlrwrtb tmsyy\Iobi”zlxnlme()The sulfonyl
neur ol Q i.sea

isocyaRateAri got%wgghéﬁeggfgtgel ncI 9\589@'&@3@ igie T aje, w fth is
genet%ﬂ?rabﬁélﬁﬁd iR fofRa §6]9ﬂbﬁ | ﬁh%fn'tﬁé Feac@éd ﬁf‘éltlp\ﬂlth an amine

yperactivity disorder, epilepsy, neuropathic
of thepfarmula Rﬂ)thwjmqua‘Rfﬂ) hasgham@amngss kidieatad @bove including,

specbilbaspn bt SLE ROt el B en R
hydrdg'éﬂ Shfeenidi sorders includi ng narcol epsy, and ot her

I séases including asthma, allergy, allergy-induced
ai rway responses, congestion, chronic obstructive

. I d - | Th
Piperfe SRR eanEE e BRCb L ORERE S BOR0RS:  on
corre8hoRdIAg ipiperidingsutioayisidurctizeofithe donhula 14 byreetiesdfuaization, i.e.

rel ates to pharnmaceuti cal conpositions conpri

Sl n
conversinroofiieds=9 grov inta B E=5haroipp I‘?@fﬂ‘%&eéﬂﬁnt&ilf“? Ruffur atom in

b r
the CEECGRPR e RS BungS el e RAMUAT by a8 k38 can be
achlelwéﬁ f57 SxaeiEe ey irealing trecéormposndb of thecfesmulzalat withu bardxjde or
t herapeutic active substances for, ta é@%@ nﬁﬂ ;

salt oé@dweﬂvypn@taé@r%ﬁh ¥ o¥pizingsagenn @N IR Sobesit op digent, for
exanfiig JekgFofR tgRle Bl wAler B BRIANE qolearpoBiyats SFSiitable
oxidiziay '=gjents forlthel desalﬁmzamnn lavelipegoxidehsucieas @ydrqws@eromde or

denentia, age-related nmenory dysfunction, mld
SOd“EB@ﬁ*@mQ%,QM$HPFﬂ€ﬁp cognitive deficit, attention

deficit hyperactivity disorder, epllepsy neur opat hi c

pai n, inflammtory pain, nigraine, Par ki nson' s

di sease, nmultiple sclerosis, stroke, dizziness,

schi zophreni a, depression, addiction, notion sickness

and sl eep disorders including narcol epsy, and ot her

di seases including asthma, allergy, allergy-induced

ai rway responses, congestion, chronic obstructive

puInDnary dlsease and gastro |ntest|nal di sorders. In

oy - . a o T 1
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and/ or prevention of diseases which are associ ated
with the nodul ati on of H3 receptors. Exanples of such
wdizemsaser2ar e obesity, netabolic syndronme (syn#come2045/013087

neur ol ogi cal diseases including Al zheinmer's di sease,
denenti a, age-rel ated rrermr{ dysfunction, mld
cogni tive inpairnent, cognitfive deficit, attention
deficit hyperactivity disorder, epilepsy, neuropathic
pain, inflammtory pain, mgraine, Parkinson's

The irflépeadiatesnaf the fbendlalik iasithe cotrespendidgzzi ness,

4-(berapmidP e PRG-I RAIEH DR S U 1
sulfon%h’ﬁggsc‘ GRg'4] -Ugh% gpcgﬁ/l)gﬂ!ér%r 1. -SifoRafHI8d Yekthe prepared

resp nsSés, con ni ¢ obstructive
by or rwdarlimogy o mammame Imaatureasrdmmbadl fatiexamyde sin Sarges et

hod f h f ob
al., J. Mo rchermy 48, Sathe PRI EAOIoRor s RUPGRE 1Rt 0"t he Lae
ammo‘?ﬁetﬁ?%mﬁe 9t sdifynaide br &% @%ﬁld’fﬁ%gﬂ%pﬂ&ncﬁﬁ@ﬁ

and/ or prevention of di seases 'which are
sulforesside icattieel 4n3tamirtopromd)piperidine-dfsuifpnastde s assalt thereof, for

examg B RET Ly Rl Eroge Shbafi Wi stentarBeelons wit e
approﬁ'néiéﬁb@?@imé a@i&%&@acﬁiﬁi‘@éﬁ\)ﬁlveﬂlﬁe@@\‘ Fbeexaraply benzoyl

nction cognl tive i ITpaI rment, cognitive
chlorides |bart2,01<aamk‘ardrld@ns afgeRelive estpes. dichmaayjationss tage, carried out

T e S

couplﬁhgr 126 ?enﬂ fez&xfiple ;ﬁr@Eaﬁ@fﬂ’MSﬁihb&lc @iﬂwoem BPRA), N,N'™-

ion, notion sickness and sl eep disorders

carbonylsliimidazele 4€ DY), @raybodiaidetsvish as gé\&s@§opmy rarhgdiimide
10 B STy G SRRl e SN R e cemee and

dlmetﬁ?&hﬁlﬁopmp?%alfb@duml@@hykﬁb&hloTUe (EDCYf conpounds of

formula | as defined above f h&&j[\f,r eat rrEB_l and/ or
O- (cypn@@h@marla@md}mghhvkenie@nwﬂ@r'&r TteiramgiyRNIUR e
tetrafly¥ARROTFOTB) BF el LA ArOL TR GIndarni fate
(EEDQY ot, lier éxarapleg ooneertécintenevixadianhydfide ivitea eblomforhic ester

sy S AT L S0 B GERRLIS
preseﬁé@cgf%{@ul @Bé@ﬁo&gz@@!& 2hegbRRAMNS 8a& R as irigthiAghiiSe or

hei mer di sease ntia, adge-related nmenory
ethyl dysdpmpyianmne o lagh aib@nnﬂta] e:arlmjmte iseieh ascaaghiimi casbonate.
deficit, attention deficit hyperactivity disorder,
epllepsy neuropat hic pain, inflamuatory pain,
The ﬁbﬁ{.ﬁérﬂ@thy‘?&béﬁldﬁﬁ@rﬁ -Sultbriehaiae, 4@le¢m||nbetrm)bmsmlm 1-

stroke, di"zzi ness, schizophrenia, depres
sulfopardids: anth4- (ﬁfﬁmmmmlm1§@f@pam|§@ Of @rS@HI thereof such as,

| d |
for e’é?&ﬁ‘?}'%a t|1¥ @o?g%ydgpg& %r%ﬁog?%d g{’f%%‘ﬁﬁgg 'Bg tHg 'rﬁl&hod for
prepéiﬂ’@?@f@lé?ﬁlnoéﬂfy@r)lpérl@lhfd—ﬂl@llfbnamﬁdd d@mmedanes abdl., J.
astro-intestinal disorders. The use of conrpo n

Mo e e O e e B s RoH e Shcine or
4-(2- %@gﬁ&@&éﬁﬁlﬁﬁﬁgi@ggt& q@@g\h@ﬁﬁf ;?yl § (?IHQ ofh a salt thereof

suchtdzefdr axantiglaciet hyekrbehlorde bpirebd:tmrswlth suﬁamsOg(NHg)Z in
val uabl e ghar macol ogi cal r%@e eﬁ C]I fi ca y
pyridifgsatibeefligx frmperaturerat ?r;f@ hihaligyde ‘éyB'PQE Y1-suffonamide,
r
and ofE3IG T bty Bl MeRetchn ARRARer W) hydrazine i
metha@sl at\N@ﬂuz semperhtorg and sobsexuendy dbtrenydrehlohie acnd
activity of the conpounds of fornmula (1). Binding
assay wth 3H(R) a-nethyl histam ne Saturation bi ndi ng
experiments were performed using HR3-CHO menbranes
prepared as described in Takahashi, K, Tokita, S.,
Kotani, H (2003) J Phar macol Exp Therapeutl cs 307,

PNA PN N A S . o ~ N a2 N N
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nM . Non specific binding was determ ned using a 200
fold excess of cold (R)a-Methyl histam ne
wdizedhestae om de (500 nM final concentration). PO®EP2005/013087

i ncubation was carried out at roomtenperature (in
deep-wel | plates shaking for three hours). The final
volume in each well was 2501&1 . The incubation was
followed by rapid filtration on GF/B filters
(pre-soaked with 100 mM of 0.5%PElI in Tris 50 n

4-(2- F&ﬂﬁéﬂhﬁﬂoéthyl’}@ibdrmé esn bbmm@lned)for'ébtanfplé tactiording Washe

Syt HeSCTRth BUSATOrS Sates. Bloch CeE Sl (PORasri T+ oy feacting
4-(2- a?ﬁﬁéétg&l)@gné%péls@hg%% deéé%ﬁérﬁl H?B?ﬁ}ém Jt gfrg PERLRS 26, 4757 -
4758 $1961)] inhafleéraninf thei plesdhax ofs’anlethylamlneémlthrpbtrmhmanm'dude and

conveas the BiTidiRe ang Al RS ee %%%lﬁp@&}vﬁwaqﬁnﬁgbv catalytic
oLl 8¢ fpI e esciocX0%, O AR sl uch o
platlnﬁmmtbkiyél mmpernam rln@%(ﬁfthMemw)WWin@ wbuch is

desorfie TrS(aHERLA o iR Soflogt KTy F HaReP7cad (001), can be

i ' fh bEIRRRASIAIN a0 aNRE UL ahirdhsethy RijsEitine b
obtauférliér'?#%)?amhﬂ\tégﬁg 3 n oflt g slel ect ed corrpoust wer e y

reactiahm;rsphtbetueanhydrédﬁrmd 41(%thailmld@p@|@ybpip@éldtf@ ca he

obtailg%gb A tota%g% #@%'%@Fﬁvﬁpﬁ%nﬁmé ggr OXI rmt ely

phthaﬁﬂ@@cﬁﬁfbb Msyirittng ivhdabtdyathdsib iswkiseribad b Mag@rietal. IHelv. Chim

hour “at roomte erature in 250 m final volune in
Acta 8%- 1#49 - pB8d E¥984). presence of 3H(R) a- Met hyl hi st ami ne

(1 nMfinal concentration = Kd). Non-specific binding

was determ ned using a 200 fold excess of cold (R a -
The ddaipvUrdssdfane fernelila Yl cahraiso de sthlestzeu‘pnal ottsevaeaction

tested at a single concentratio i cat
SeqUERHAso AR SXAMRIS, 3%&&%@9@&%@9%0@ Qfﬁ %#gr[f%lllha 'ﬁz,wrhb%h Ais

r J
G Sl S AFRIRF 9 o BB Pt bRy i
grourj Wwith thaapgrapriate begzorEranmbblf a eqansttvleoder(vaﬂhe tigerewf, for example

i SR s b STUEB I B BB p bR ot
i S b AR ) ) s s

and nore
methpxyshemabgroupt Theakiove mmlarmtmelapp:hocmsmmimgiy to#iiag

acylaligihy Sun B Iner e e e AR ctpr B8 Canaf B HeSomisegine
catal T@H‘{fdrﬂﬁéﬁéﬂcﬁﬂ fyPexRApledh thE Preseicewfetransmion m&taloéatalyst

he preSent 1nvention. The conpounds of formula %
suchasdlatirsim divxidedvtauthedzperydiae civgt wihdhe aea@lcah@prég Qissto be

cnosEfhie B S0 N oo B S Lorgun g ot

adveFééW afféctad e isSéXpﬂéﬂn@ﬂ in Ewge§é’ﬂalbel AMesd . rCisérar ¢d, 695« 709
eroral he form of tablets,

npl e
(197@)oandds famlllat to th@r%@}@gperﬁandT% eing debat i ne

benz%%@@cg%tﬁ@)plég d&h?%@?ﬁh H%Ir ;&&Pv%ggg g@iﬁf%@fﬁg@@ for example in

DMEFt&rthétr@ﬂILﬁJ feynperature] intd the édmm)urﬁd oﬁttmclblrmulestbl mampmnds of
i nfusion solutions, or t .
the f@’mlda M Frewhish A G o5Clds- ng-egrlﬁe%v @@L}%?PBF? n %fh@nalogws
f
manfet iy RER oty PRAATO LD AL SEATS ARk SRyPyidine,
the art by bringing the described conmpounds of fornula
(1) and their pharmaceutically acceptable salts, into
a galenical admnistration formtogether with
suitable, non-toxic, inert, therapeutically conpatible
solid or liquid carrier materials and, if desired,
usual pharnaceutlcal adjuvants SU|tabIe carrler

. - s o o . o s
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carrier materials. Thus, for exanple, |actose, corn
starch or derivatives thereof, talc, stearic acid or
woOReoenab2g can be used as carrier material s foPCT/EP2005/013087
tabl ets, coated tablets, drag es and hard gel ati ne
capsul es. Suitable carrier materials for soft gelatine
capsul es are, for exanple, Q/%get able oils, waxes, fats
and sem -solid and liquid polyols (depending on the
nature of the active ingredient no carriers are,
The coawsuads Gfehel farecuila mirHileit AdSeserisithaf potgesiam okannels and
ul es Sujtabl e carrier erjials f rth
inlucfiR ik Arten BRIETRLeh GHS. areghipeniperdiay colxarsraiac muscle
cells. g‘?\"e?rl'ba]v%%?arﬁculér“& heffa |2|ﬁ‘g @b cEH9 A distifbdd'SctidrSotential as is
rier materia or injection solutions
preseat,dor émmpimnqo basesxxai ischemlia; @indl afe guiteblel, for epapoplepfor the
ui t able carrier ter| s for
reatrdeph i SfERRpiS otihe Car Ve SRR e fsfatdiane
compBuhds ofMheformiufd I5a|@|garfﬁ@ﬂl'arl istiithBledor thé?#éﬂtnﬁ’éﬁt)ﬁ?'a’i’rhythmlas
Suitable carrier materials for topical preparations

and theiesguyelsei ipssxampie veyinichler ifibribaiiprsghsuddeanccardiac death and

or g LA o R RBR ap s B i et 84

consd afrekhofl conendty Healrisdissssd; Wardibe Sts uificiend ovesrdiditipbpathy.
abilizers, preservatives, wetting and enul sifying

Treatmyé\moé disegses beemingiugasdhe rtbe%?@mf@xmtuns\nﬁiholpmabohmpes or
dysfu@gﬁc%sc‘ of $@ ﬂo%ia/‘ & ofveéylé‘dn@gsﬁrﬁ;ﬁt ﬁh thd’bint B Eﬁewgﬁgﬁ er

st ances, | ubi i zer and maski gents

dlmlnaﬂdn DN cuee laianéIS as ¢nee prophylandsor ﬂm\@htlon oﬁsathologlcal changes

har maceut i cal adj uvants. The ?'\M sage of the conpounds
or dY%f#nPB@'?ﬁJPfathﬂt)Odd/a?f Qfa?b’WthPm IR hymRng PiaRiNale ﬂghpﬁi?F?g

cuscdl PP SR ARSI Pt BFcndern, i g am o

prevemtingrorsedating mhelaodcwrémce off atl:emuamg tbem‘ intthe &veat ohtheir
i ndi vi dual requirenents n ea%@qﬁartl gar cas

For ..
OCCUTSEIEG. AREh EXPRIRLE. GPIEyeRtE, i t&,24% O BryEnting
suddéﬁ’@grd@c déafhe&r' tﬁb'dﬁcﬁﬁ‘éHEe %’FB rhfo@aid) inkQRtBH in pafiBSts, who

Into consideration. Depending oh the dosage it is
are suscepdibleta myocandial neinfanctions odaudgeniogulige deatheasisad by

osage units harnmaceuti cal .pr.eparations
arthy GG 1S MEBoRsT oo SR Glrrcos Ap s egh to acute and
to chn%n'@céQéééTg of a conmpound of fornmula (1). The

followi ng exanpl i es serve to illustrate the present

invention in nore detail. They are, however, not
The q'qjinﬁvg{(]%gﬂ?eta?%rlnbghﬁdé 5? thedRfuld Y bgﬁgmeornstm&eéxample, in

the phaﬁué&élo icafmotel Whieyris diescibed belohwognidii Whloh thiexdotion
g (13 nmmol) 2-chl oro-4- nltropyrldl ne ,

potent@I dﬂtﬂtponlls @lekﬁnmng@ eaZhaguinan pIgPerylang mﬁﬁﬂle) Thegse(lectlwty of

te o b S35 B AEOHL 0T LBt gl BB A cR e
descied belowaared Wwawhfohl merla/;bogMce&nd effestant ther effedtiomesoronary flow
are dﬁtqtgprurd{qd d@%%er?@%g%%ggn ? ﬁ',e[ ' 2%@&%(52%\3/ uuigh)tb?tors of
the ch(laé g‘rﬁ)f rﬁ@eZ%éﬁyg@ um’LP?ﬁnel '(%U mﬁpétze sgfoAm) Owing to an
only smbllterffent on ti#e pﬁngeeﬁc amd|the vascular ATP-senSItlve potassnum

chanme(eHidi K2 Ay SyBABIKIES2 S 6565 SBhREnis o 1B jead to o

subs{é%lﬁép%%rfng dof?thc'é‘ bffod Q.g!ﬁtrtlémeélaﬁl%é glJ&!ﬁeﬂb?ﬁélUWﬁldﬁi@

tere evapor at e o dryness to yield the title
genecallypanwnantad ity abhelialsetia platwmts,mcwde acastigtionoeftblood vessels,
further purification (me): 207.1 (MH;
100% . I nternedi ate 3
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| - Cvcl opentyl -4-(4-nitro-pyridin-2-yl)-piperazine and

Internmediate 4 | -(2-Chl oro-py
woOi2aierv6dr2y| ' ) - 4- cycl opent yl - pi perazi ne A m xt uPeT@EP2®5613087

g (35 mmol) 2-chloro-4-nitropyridine, 5.75 g (37 nmol)

1-cycl opentyl piperazine and 4,59 g (35 nmol)

N, N- di i sopropyl et hyl am ne i2035 nl DMF and 12 nl water

was heated to 95 OC for 3 h . After evaporation to

dryness the residue was taken up in 150 m NaHCO 3 aq.

espe@lﬁl@r d&onaty ﬂé&sdls amﬁblatm)uldl' de&qwgeneraﬂymwmﬁed reduction in
xtracted two ti 150 nl et et at e each

bloodk LR Bihas s, i HRRSHS PABA RS LGS A b RANGFeAGeATP-

sonsiffe PR e e}, e biont sgartiterined
assogiatedftherbwith, mapbe radu‘/bntagebug faipting tteeatmeafl‘t d>f z‘oséxaynplw

cardlze/%@gp o iab %rr]t@%\/ylﬁgﬁcégg Hl%zobﬁn &qaﬁa%o@ LRS\Gf 88 coronary
heartl(d‘néeéis‘:érk%r‘ggf’gﬁ%’ k/lﬁ{eﬂ?g% %%f )sudder%éﬂdmeaéaﬂh BhAB® R&pBEtive profile

I nternedi ate

of prapeftiesOpta epmpopindpifibe farmula ] may b airded] al- Ip| agidition, the

' f 2.8 | .
commPLR o8 i Ll { sSR AN 7 PieSt 97 e PRt R endlgpcentral
autor%n@i%%e@vcﬁ?é é?ys(téﬁh 3d, 'n"ﬂ ﬁlMarnﬁﬁlhéﬁ@é ATES séhgiale domissium

bar hydrogen at room ngerature for 3 h. After
chanmlsmf #he vagaley parrsympathelic desmuissysiemo They therefarg have a

s oo as A bbb nSPRRSER Sy fect on

the végél%éﬁ/&@@@%étéhr of m@rrwmﬂqrough iPYIbitbm oRAY Pagerisitive potassium
m xt ur e of (22 mmol

Channel§mﬂhlecﬁa§d\§9rﬂeﬂﬂ ald/al)ewltap& tasdhe regtrpentef #¥agd. s

oy gHFREF by BTy Ty PB4 L5 rtion of e

heartd Aydgsendtion dfehe dagalhwaervpus sistech ofthel heartcah for egample, occur
wth a gradient for dfromdlcglgmhan nghanol
tempgrafilwin the eyent ©f a5 raiec Hygen deaci @@yﬁ% iR @ reduced

secrétfo‘?lcéf' \&@\%ﬂl Mﬁﬁtogll%‘?\gilrvlﬁrsgf& ﬁsﬁ% &%m&ﬁ:hﬂn‘hhé e conpound

100% Internediate 7

The dampeiasof SegorilieRaTy heatsiaedSaheRiapatip mels an
ther%éﬁ&uéé@om%a% pFéféH%g?Bﬁ Yh@h RS ZAEini parficiar S¥humans,

eated to 80 0C The m Xture was
as prarazeeatieal armdedicasnt od theieownr i aiurasewitle oheanofagy or in the

tre d
form o et ifah fomPRoioaR &f Bra Hea el Bl S res of
mamPiAs 8h WIRIER ti§s cefhpaiuhlls W e RinthuRy PEsH Bbeedrsiaésted are
reduced pressure to yield 3.4 g (92 %9 of the title
monmyspdggal micegraig, ealibitg, gyineapigs satsandiargen pmgductive animals
suchI@nsE r(gf( l?og%tﬂgﬁnd Id? g% rThe Rrelsenit 5nv|[e)ynpo|a also4reI?tfs to {lhe
comp’dLﬁTHsftﬁ the $&inbililb Aiefihed 28 |@d|(:étbdl‘@miv)e and their phyS|olog|caIIy

(m@cycl opentyl - p| perazin-1-yl)-isonicotij non| trile in
acceptabig saks frinse asig mmwpalaéeﬂmr@ﬁeest'% CRmRAsitions, or

o5 9S00 iy sl it ehccamepts whih

comyise am eﬁéemeidesa'\aﬁat/\habmhe/\cmmpaﬂnMOf thenfdrmartet as defined
three tines. After eva Ol‘atlﬁ &é ? ganlc phas g
abOVﬁhé“ﬁ&u"cﬂ@@W'%P?W erahtable sl sheraol @8 agbyeingfedient and a
t
pharf BB RGN Sabi e Lafldh i 1o, 8 TR Bhaftia edfy pepeptable

carrlemqhmambﬁaryda’br auwhaﬂylsnbs(aﬂoe)s: 261.3 (MH +; 100%.
Exanple 1
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| -[2-(4-Ethyl -pi perazin-I-yl)-pyridin-4-yl|-3-
rropyl-urea A m xture of 20.6 ng (0.1 mmol)
wa-200b0es2y| - pi perazin-1-yl)-pyridin-4-ylam ne, PCHERZ05/013087

(0.15 mmol ) triethylamne and 9.4 ng (0.11 mol)

1-i socyanat o-propane in 1 nml dichl oronet hane was
stirred at roomtenperaturé®or 16 h. After
evaporation the residue was taken up in 1m

met hanol /acetonitrile 1/1 and subjected to preparative
HPLC purification on reversed phase eluting with a
gradient of acetonitrile_ / water 05 %%

The invieingon @lsmiaiaies taike Usaisf ﬁ@@PBHBG‘é@W?er MUWAS were
evapor at ed P dryness to yield 7.2 ng (25 %9 of the
title conpo nd, (me): 292.3 (IVH +; 100% . According
to th "ourgA escrNbed for the synthesis of

anmp er pyridijne derivatjves have been
: rmeqjates; 2, 5, 6 andl 8,
r espectFy , and conmwmercia[ly 2 TRbe reagent s
listed |H?& ble 1. The e&éﬁ@jes are conpiled in table
1 and conprise Exanple No. 2 toXExaane No. 56. Tabl e
1Pi peri di nesul fonyl ureas and -thioureas, their
preparation, their use and pharnaceutical conpositions
in whieAPri sing them The present invention relates to
p1 peri di nesul f onyl ureas and

A is Gfilp &H-ACHe o0 IGHmGHeH deir eas of the fornula I, in which
A X R(1), R(2) and R(3) have the neani ngs indicated
bel ow. The conpounds of the fornula | are val uable

X|Sogygéwgrgbmumaceutlcal i ngredi ents which show in
particular an inhibiting effect on ATP-sensitive
potaSS|un1channeIs of the cardiac nuscle and are

t LEQrElsr,

RO PR PGP P oy B ST el (R Foloalky

wherél tr$e?@:$3€07)a¢ydlb'élkryhgateups aanibacstibstitutéd onerarymore tlmes by (C1-Cy)-

rdi omyopat hies ar duced contracti Lit heart
alkyl Gct 56 (v arAlohr (o o IO ANE -G - S HE 5 GRS dldalky
' j for preparin
grOUFisﬂféaqﬂ%én%QB%@Q#éS"éns*?‘ﬁ%ﬁi"&é’wﬂﬁﬁ@ﬁ use and
phar maceut i cal conp03|t|ons conprising them For
cert |?dﬁ$ zenesul f on ood

R() §nd B8 iy B epRPHet diaxie AndhBband FaB e RERucAr
differgﬂ %‘?@ﬁg Ig@f.ohélob%aag@fé4)a§|kylf& @1®gtdmwaé khe (C1-Ca)-

ood s wer i-ng fonyl ureas and is used
alkyl ahd r(@p&b-uaﬂ@lxyp ragpsigan befsubstitvded ppatareneredimes ydtuesine;
mellitus. dibenclam de bl ocks ATP-sensitive potassium
channel s (KATP channels) and is used in research as a
in allttl‘i’élf sfePEoiSbMAYiE Aermed BRd PEkRSSS tHerebriAngl t‘étloBeémdiEhbm ts
| ood sugar-|owering effect, glibenclani de al so
phyS@ldgswalb'faQE@PEh}m selts, fabmaneifactueng afpedisaent For the treatment of

h
e SRR AR 200 A0, of e
cardibV&sduiEm gysedm anédny divdages oarriefthiead, Metitiaular fibrillation, sudden

fibrillation or its pre-stages wth gl.ibenclamde t t he
cardlpﬁ@iﬁa@ﬂnd@dumm@@ntf@ctdjfy of fbsgﬁeﬁﬁ@aﬁch%%ﬁ f fhe heart, coronary
et R

hypeftspHiesor vayes epsfunetipaof the hsard: omlaierei the treamehaiof dlseases
gllbenclan1de IS not %fnerall sui t

eNncoRIgsareIge Aplained; Mahiargy ea .P&Q@VE% thETeph s welhas the use

o kBl LR SRR BB i AT

sensfiverpmassiumbctannélein. thedeart] 45peciallylthe ¢ardiz®)muscle or
di scl ose antifibrillatory benzenesul fonyl ureas and
-t hi oureas which selectively bl ock nyocardi al KATP
channel s (SUR2A/Kir6.2 isoforn) and have only a slight
hypogl ycem c effect. US-B-6414030 descri bes the effect
of sone of these conpounds on the autonon1c nervous

e o - R
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weakened nyocardi al contractile force, especially in
i schem c conditions. Certain conpounds of the fornul a
woO 2008/0681i2¢h X i s oxygen, and structurally rel aPew/EP2005/013087

conpounds have been disclosed. For exanple, in

US- A- 3829434, US- A- 3887561 US- A- 3914426,

US- A- 3936455 or US- A- 43159442

4~acyl am noet hyl pi peri di ne-1- sul fonyl ureas have been

descri bed which conprise in the acyl group, instead of
myocaftBurBeThE evdritivh alspralaed torméthoosifar the teedtricat of e diseases

ring such as, for exanple, i di ne ui.nol i ne,
mentipaed aRPue aMddessinaftar.avhieh &P@E@ﬁéﬁrﬂ@a terirg an @figstive amount

o ot B4y BYLGETIE3SRR A0 L8 Sl & i g i
need €Hereof. 14| emaho??%r( 11@7:\5‘3]mpmm @Ielzfmefclmh)cb\\ﬂs:r I’co wh;ch the present
ur eas, Whi ura

invenfief (ofatdscin SuRttCbSXATHRIe 0} fih Goros i i gmbotinGS oftre formula
1, the PKPQB W%&EBF&HI@ safdldné 'ﬁ?ef@ﬂ@@%@ﬁﬁm% or %e pREgBtAfoN of

i s oxyge
the compoopys, apply]emydaspnndmgiy m]ﬁ)qdzomaaUnd&debe}forg wehigh can be
car the s R(2) and R(3) is
used @CE‘H%BT t°2thﬁélq enyl . There are no indications
therein that the described conpounds have any further
phar macol ogi cal effects. Surprisingly it _has now been
The p‘hannmaceum chnpsisiionsdnskeredicanents @gsomling ta thedoveation can

ve bl ot B A b O b ooyt 05 fp goou

90 pe@cérﬁ\{glf\ﬁbigﬁt Bf e ¢empbuidorthiifefmulbdrareientbes phsiologically
s their selectivity, and are suitable for t he

accentag@tsﬂét& The am@wtdér@tlw suhstanse of fvatarmuba | apdiosits
phys%té;éli}:eaﬂ? a008 Igsﬁrnctgré (ﬂ?‘éﬁﬁ%‘é ?E@%@é@& E%]%d medicaments is

genei@ll?%@@% orwambcmn 1m0ahgsprtecﬁemblwabmﬂs() 2fto bbeuf 500
in which

partlc(u_;ﬂ@;b/ewe@@ragm qlcmut 1piplgbqug 3&5&139@@{ dqs(gge@rgHzl‘gquR}}armaceutlcal
comi St AR o B el i s, For i

purpasa) thee csmpsunt s bé theofoemata hamd/ot thmsprb);suél@glceuy acceptable salts
are rr%l@kg ltqg%tal:r]]% \Wﬁ oﬁgyrgﬁpeap@h&nhg&?@q% Gf@}jﬁ oglﬁé ang%orl auxiliary
substék\%?é'lflﬁéﬁ PaRo%h Bﬁ{b‘?nétldﬂﬁﬁltil%tﬁér%ﬁﬂvé?)haﬁhabe@ﬁ%l

are in ependent of one another and can be
mgredldmtst Wmadaxampla ddtyeqpitarmaceutinal ingredients:hayiag, cardiovascular

C
actviyy, ey A iq SxegInNgcAIR BB ete AL b s qrﬁcelackers and
aro G Rip bRl Y LMBbIS o fokalh s acpisaton, whih
can then besuseanas phainnaqeujisaldhdyinean hyeobmnematbt&ﬂr@ay mgdmme.
where R(1) cannot be n-propyl, n-hexyl or cyclohexyl
if at the sane time Ais CH2-CH2, X is oxygen and the
SmtaBﬂaeﬁinlneg éeb@taﬁééé ¥h8 %u&h@%éwénﬁgér%@aﬁ(&énd fhorganic

or o~2- met hoxyphenyl en groups or sSubstituents
substamces erhich are suitabie, fonexample, fier eieral @dministratipe, such as oral

th I nd ndent
or regt3| Birihistyatinr, o £ MuBhlery LSRR liont s doh AS TuBRAHTS,
mtramd%ﬁléﬁé} sWcuthhéSisciRfectibh lor infdeiant ef faittbpicahér sévelitaneous or
branched saturated hydrocarbon residues. This al so

transapianueeys\ad@mmstretlanmandgw&fm which igoeampavrds ef thesormula | or
their gbgﬁg otggggxﬁﬂ%gépﬁqﬁ) %%@&Pd%&@{ Free%}iwgﬁ dtn e%h%??c%yl Examples

whict e/ 189 Wentionkdtate w6 vegeidble biewdxds, alcﬂﬁo{sbsll‘lw as ethanol,
n-pentyl, 1-nethyl butyl, 1sopentyl, neopentyl
tert- pentyl n- hexyl and i sohexyl . Exanpl es of al koxy
are nethoxy, et hoxy, n-propoxy, isopropoxy, n-butoxy,
I sobut oxy, sec-butoxy and tert-butoxy. If an al kyl
group or alkoxy group |s substltuted one or nore tlnes
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atons can be present at any positions in the alkyl

group or the al koxy group. Exanples of
wohowrocse2 subst i t ut ed al kyl groups are trifl uoromEPps/013087

2-fluoroethyl, 2,2,2- trifluoroethyl,

pent af | uoroet hyl, 3,3, 3-trifluoropropyl,

2,2, 3, 3, 3-pent af | uor opr opyl2%&nd hept af | uor oi sopropy! .

Exanpl es of fluorine-substituted al koxy groups are

trifluoromethoxy, 2,2,2-trifluoroethoxy,

isoprapitoh§1,2Qresamediyl, @@dzﬁ acchdls bf glyoenm t@@lwbs, pEyathylee
of c&cl oal kyl are cycl opropyl, cycl

glycolsypp p@nmne glyeplsh GWWFOAH@C&}%‘}%E@H'W Xaﬁbphadrates such as
Iactos%yﬁyﬁagéj%éb%rﬁxr‘%’m& %nﬁﬂ%%dl%ﬁ@ﬁuﬁ@agpggﬂggg% %)fc lanolin,
petrolhturﬁ omixturesi therdofcfar exampild fraxtaras af \kaiergwtbum:e or more

organig goly!@q? 2 oufc zz{e,%]llxtuyeggéf %P%ﬁhgﬂgﬁﬁg ﬁ% @Ama/qqp%caluf%rms for
oral aﬂﬁrrtebféll‘ h@é a'f‘@ﬁmébl c t%%éblétébﬁhﬁic%ﬁfgcﬁtawé’ts b@udﬁrf‘c%%rt’éd tablets,

any position cycl oal Kyl group, for example
granul&s tHaed anfaxift gelatin capsules, supposdolies) saiutinrisy prafecsbly oily,
alcohBErs pp¥ %IH%%IPE%/ ﬁgﬁﬂ|o|ggs§frpg$rne %c}g@h%&r%g ané aPso suspenglons or
emulébllfé( | Pi%’rﬁfédeh%ﬁﬁoﬁ%ﬁ Lfc9|<'9tbbbdal g§& YRS wﬁibﬁ”tlcular ointments, creams,
hyl cycl opropyl, di met hyl cycl opr opyl ,
paste!s hwonglgglel smeusyﬂoarms aemsm 9P L&;@@Bmwwders Further

examglog, & wEBl AR vrLbRLuRS e Bee s i patgheg oThe

m o%néé”éﬂhéfdrﬁﬂllémﬁn@lthém diblegrally attesabhesalts carealso be
co de substi tuted pl@y Gg y6, %8 , 10, 11,

lyophilizedr andthe ceﬁulm lapahlbsates rbeeumb fer, exRraple; BHI pEgfiucing

pharrﬁ%ﬁ%ﬁc%gﬁr%ﬁg @% ﬁ)ﬁ‘ﬁébﬁ% %Eﬂ@éﬁ éﬁﬂ?%ﬁ?&% L@é also liposomal

prepa’#ht|@ﬁl§/am3§U|taldD®SA$ exéﬂnplesycﬁfltheftmés @fram@llamtd;ubatarmbs oor
bepresent in an al kyl, substituent on the cygcl oal kyl

additiyes.uphichyaay b@spreseratl indhe HB@%@@@qtl%beoweg@anmﬂd
medlgérﬁggﬁ“. ﬂff?fﬁg%‘bﬁé%ﬁ \é@}gﬁ% er% s ﬁ?ﬁqjggfsggﬁﬁtgamé wetting
agent®x gh@gstfooalshe?gxg{aidegbyemj wutrs]siﬁehs, sdltsy forsaxagnpiagor

and the cycl pa roup in the -(Ci-C .
influcgpg gl SRl e EREY S BaFTR) PubIBEwAPIraS. JaKeiss s

I t f
aromtaﬁ?eé gﬁbs@i?c ? (Shé%bg nQé‘lﬁf(dr\%d 'gf:ﬁ% p?imﬁl'n) ?Sglﬁg%fl l?)*?rr?pg%sg{?gs and
medlcameh’es wapsif deelredi aigo bbmprlse @nerortmereafutipier phagnacgutical
é in tha cycl oal kﬁ gﬂarou& and/ r be

aCt'V%ﬁH $tenGeS ANGPrANG AT MAre WEARINE) 1904 KM% gr oup.

Exanpl es of -(G -C 3)-al kyl -(C3- C7) cycl oal kyl are

cycl opropyl net hyl -, cycl obutyl net hyl -
The egropoyds ¢f thetfagmula Icgnd ﬂmﬁgr)ghyﬁmkpg;pauy acceptable salts and the

pharr;gégilalgttlgc%@8§I e gi’éns a£1d @%ﬁk%ﬁ{g?ﬁ%gﬁb’{%&ﬂg l%em are used in

partlclﬂéryé‘é amﬁmﬁahﬁaﬁ for the aratraoarsfdaediag larshythmias, or

cycl ohex | ohexyl et hy] -

dysrmctlmyl@so gptvyld@maylpty oéordgjlaﬁ ane ,§p§p@pﬂly,{ for ppeventing sudden

cardl‘éé@teﬁg{ ec{?%%yldgiengﬁ%\?’ty({iege{r‘)tfi% Lfse% W&Jrﬁ?ﬁh’%’% 1Examples of

arrhy%mw?cﬂ@b@e)‘é ofltheeédry bes hlmraveﬂtﬂcyﬂdr@nﬂmmhrak such as, for
yl eth 3-cycl opr opyl

exarmrg}@,| %iﬂ@h %Wafﬁjﬂ& atrinl dHEOR Rgfogvmﬁlsugﬁuentﬂcular
arrhy%mfﬁé% 8P98f[1) chra‘?%Y hlythrh\?s%%ﬂ % era@l‘lg} Egtlrréél%toles and in

orrne romne

parti¢ulaoliferthreatéring wmnmLﬂ%(th}aclaymbrﬁes)ordlae plaethmﬂmisedang&rous fatal
any positions on the phenyl group carrying them The
carbon atons not carrying the groups R(2) and R(3) and
the CO group in the phenyl group depicted in fornula I
carry hydrogen atons. It is thus possible in
substltuted phenyl _groups for the substltuents to be

oy o o L T Y 1



10

15

20

25

30

di et hyl phenyl , 3, 5-di net hyl phenyl, 2-isobutyl phenyl,
3-isobutyl phenyl, 4- isobutyl phenyl,
wa-20mroe3aet yl phenyl , 3-tert-butyl phenyl, PCT/EP2005/013087
4-tert-butyl phenyl, 2- methoxyphenyl, 3-nmethoxyphenyl,
4- met hoxyphenyl , 2, 3-di met hoxyphenyl ,
2, 4- di met hoxyphenyl , 2, 5- di4fet hoxyphenyl ,
2, 6- di met hoxyphenyl , 3, 4-di net hoxyphenyl ,
3, 5-di net hoxyphenyl, 2-isobut oxyphenyl,
ventridulas fibtillaonD hrﬁ@y lare @amﬂanyomywm;dr caBes in which arrhythmias
tert - but oxyphe tert - but oxy %
are thg-reghlt obamﬁwgﬁmof achrPU%Wo‘iﬁ%ﬁC?S geur; fQIPEsmRyIn angina

ectoés L?rglﬁ g %ﬁgi’%mﬁpér@é éhfé?é ?ﬁ;@;‘% ﬁh’r?§‘|'°, sequelae of a myocardial

infarcliof- Thdy amtchpreﬂ);é paﬂlpmaliiyfsiultablmﬂmepye\(entmg sudden cardiac
or 0

death4nmsg}r{f%q%r§c§§p§r?t§ §uéh@hp%t|%8&%gq%}n¥ étes |n |ch guc%ngrrhythmlas
and/og édgé %Rﬁé’@ﬁ@&ﬁlﬁ: cat%e@ t%‘ Sith hﬁﬁé‘@ﬁb@ involved are, for example,

or ophe chloro
cardid; E]Sdffn:rdrm:yophbegm falmremmﬂm@ldmlhypatrbpbyrep leer@siult of a
n i odophenyl, 3-iodophenyl, 4-
Chronl"??@é‘ﬁﬂ'éﬁa% 8/%1 pEsstlRr omet hyl phenyl ,
3-trifluoronethyl phenyl, 4- trlfluoronethylphenyl
3, 4- bls(trlfluoronethyl)phenI
In adcmlenth(ctqmpcbqndsmféha}fogr@migd)and their physiologically acceptable salts

andtgep&%ﬁﬁé@%@ﬁ@fﬁ%%ﬁ%ﬁéﬂp§%n@?@é&ﬂ%ﬁ@ﬁﬁ% @%HQ% When}amaaMeto

have aUitssitivelihfide iiecoi la 1ed0ues ceatraytilingof the itbdrt andratweakened
substituents fromthe substituents enbraced by the

force gémysicerdal eantrctipnahbisryes) be a|d60b6%,s¢ad4ssdmrﬁatq @rgases,
in the\/\ééogﬂpéc? ﬁ& Etﬂé Reh RSk Foited moﬁlgeﬁ%%ﬂatt#@mtﬁ Hidia th

el r posrtions

insuffidiéhaidibuig afserareseutel aseisuchhes caad mcahsdﬂplleany lasgociafed with
substituted by fluorine an

shoclg for g¥ample. saticyahoeknl) @mOH%PQm%OE eARdiesshRgl, The

comgi 3L Y FlEANn iy SRR Bal B st are

particidiyusuitable fortthy ltrfaalaémght oﬂhélpabhaﬂogrcabchaﬂgﬂsdn;blood pressure
2-fl uoro-4- neth yl, | uor o-4—net h henyl , in,.

occurring B 2seoeiptian ¥ r%p%&r%lﬁ’ﬁ et B 59%95 BRI Aediding to

the |r&%¥1p8ﬁ3énd:fhé Pﬁggib?ﬂ PW&; salts are suﬁable for |mprov1ng

uor o- Xyp en l'uor o- 2- et hoxyp
cardie fuinaion: Manem\mrxyp’dh!ergnemfw(fasamf(a Bemtrhﬁﬁpénéﬂgﬁ heart can,

ate i bS8 bR WS P S BB ERY iy ana

moreelibbgupridr il ﬁm&éﬁ&’@ BY the cmpb@nd‘@éﬁh@ffoﬁnulaelrwd their

group substituted by chlorine and net hoxy,
physi®lagitallya@eptatie sqltpHErs same-applies do ppattisnsginibeheart

g PPt EBSOIRI LG Ao 350 TSR ons.

3-chl or o- 5- net hoxyphenyl , 2-chl oro- 5- nethoxyphenyl 2-
chl or o- 4- met hoxyphenyl , 3-chl or - 4- et h oxyphenyl ,

The ¢arapeurds of thstf@fm!Jladraiwpﬂ@uuf&tyﬁtwgéaalbya%qﬂpé@b'ﬁéagﬁ gnd the
phan&u %hﬁ%l gﬂgﬁﬁ%ﬁﬁns%n@ R:a%ﬁ]r{té chHﬂJrr@m?gt {H2%Y BAS Rither be

uor omat

employé&dligeneraliytin ithe ﬂeammﬂmfwmyslwhlﬁh aink assodated with a
trifluoromet hoxyphenyl

dysf@célﬁnaféh@.autqnprmemmqm%@mﬁna hypofipetian @ dysfunction of the

vagagﬁélﬁ)ogrgo t ri % i‘ uor o%equwfyhpehaétﬁyolr W héc ﬁ[eo?%used by such
dysfundtibhuehypefunztipphenyhose treatment aims at increasing or normalizing
2-chloro-4-trifluoronet hoxyphenyl,
3-chloro-4-trifluoronethoxyphenyl, in the case of a
phenyl group substituted by tert-butyl- and nethoxy,
3-tert-butyl - 2- net hoxyphenyl ,
4- tert butyl 2- nethoxyphenyl 5-tert-butyl -2-

~ L
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di astereoners, in all ratios. For exanple, the

i nvention includes enantioners in enantionerically
wouows/0@smd2i n substantially enantionerically puPeTEeRIvS/013087

both as |l evorotatory and as dextrorotatory anti podes,

in the formof racemates, and in the formof mxtures

of the two enantioners in &3 ratios. The invention

i ncl udes di astereoners in the formof pure and

substantially pure diastereoners, including nmeso

the actionpefisvad4l fne@tﬁl@é}%temnfbrlemh’fme faaragabﬁysﬁunbud)resf tife heart
two or nore diastereonmers in all ratios.

occurgng as akesult s reneiabolis disgrder s’ .Jry e?(%mslee@@hete? mellitus.
The ohEBPLER A TR IRyt B4R chRBI) SRR ian e
pharnsdagiutioalscompssitioms ard prieicaradnisf cateiisieg tlhgmsmmaalao igegerally

be SAPAARIRS JPa TRATDPTCOVURRSS MR LR e STARE SRRy Exvgen
deﬁméﬁcﬁfﬁgg&g@hﬁ% ce%BrB%&l?éra&l%b%@UbSt ances in the

neans stereosel ective reactions. A
separation of stereoisoners can be preceded where

The L3BBBS8Y b3 Setihond U ot S5REF 8 0uRlig qoooptabie
salts aﬁﬁ% QUIEl n thBilconiBrAricds Fthatpdriisulat iniRidial @ase and

rrre late during the synthesis. The invention al so
will bé adaprwelsb;athe slaiﬁobp@rson goeprdingto theeusuahpules @ndasropgdures. It

cepe 35 T8 Bk 8 S8R Al potency

and dW'rétfbrﬁoF‘é’cﬂran&thé Alature ANt Gﬂﬂ‘i@rlﬁﬂﬁi‘oﬂwl pathologlcal state,
phar naceutical |y usabl e salts. can contain

on thé gendaniageoweighjamdandividiial femérﬁérﬁh@ umgimoistimal to be

e BB FRE i B o STl ot

furtheE&ﬂVé %gb@lfan&éf E?ib bdnhasm%@imad?lltlba% magdmbbunﬁtoﬁlthe
mpounds or al kaline earth meta 0 , a

formula M@ﬁnwtyr Biheccase GATAIMITFFATR dbaduk weighing 3Bgpt 75 ko,

o o1 R GERRRINED A0 BLSERS STy 1 m o

aboutM (D hngppSEBg tind plagp(aT eattheasaint mggres qu;emfebcﬂyl weight)ris edfficient.

conventi onal ocedur e a SO
The il ik G Wi HATOPIg) PR AATIP BIePRBHIE 1o Shakpingleseal or
parertOfl %Bgé%”dll\ﬁ&é@\tjrﬁ ‘é{?lufﬁﬁ%ﬁ%r‘ SHBrAPIeANL thEBLRIfb8r, @ingle
anmoni um sa can "al so carry one or nore
doses. r/gdmlmstrammmag abso take place ogriinuausiy. Paarenteral administration,

o oESRISAR BT 5 CEGPUSF i ErED RO 57 Blatagecis
in pafRURRVAYEN SetRElddset of cAtdiA® 8RRy RiNIES @fre trRatsd! fdoa@mpke in an

group leads to conpounds of the fornmula Il, in which

intengive Xarunjt, A Rrefereddiqeespnoave crifiealraituations is then @bosg 1 mg to
avouf 35t Fog B 863k bR o8 R BbnRies Bhying on the

individ08l relsPbnsX AR B@ﬁeéégélawl’to deviagsipwardegdeshwardfrom the
calciumion, or 'the unsubstituted anmoniumion or an

indicatedulvsageson havi ng one or nore organic residues. An
anmoni um i on representing Mcan also be, for exanple,
the cation obtained froman amno acid, in particul ar
Besidedas paafnadsutieal dctivecsulasandein tmmaplneedlbmelaml \mterlnary
argi nine, by protonatjon. The reser]?Ms r]vent on al %
mediring theseompbuBds phther oA ac'cﬁﬂfg iqlggica gble salts
I £ re
can AR B erEBPHA ol braftbier a8 oF Beientint S%ﬁéﬁ%ddh%aai‘e
lnves‘.ﬂgatl@lbé th whizh itisanieneledds infiuesceddn ahaanélsy ocfoeisadating or
reactions or for preparing physiologically acceptable
salts, for exanple by anion exchange or cation
exchange. The present invention further includes all

sol vates of conmpounds of the formula I, for exanple
hydrat es or adduct s W|th aI cohol s, and derlvatlves of

o N o M Y .
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One enbodi nent of the present invention relates to

conpounds of the formula I in which Xis sulfur, i.e.
woanpmdsds of the fornmula la, in all their PCT/EP2005/013087

stereoi soneric fornms and m xtures thereof in all

ratios, and their physiologically acceptable salts.

Anot her enbodi nent of the i4fvention relates to

compounds of the formula I in which X is oxygen, i.e.

conmpounds of the formula Ib, in all their

charatefizRR SEEBSIUR EIRanmeleThey adrufuether beresedd fon didgnostic
rati os, and their phyS| ol ogi caI |y acc tabI e salts.

purpo‘ﬂa@, foe sxamele in inpitrg diagnppes of cef SaMPIES PllissiegamplepaThe

comp§ iy ée p% E\%Vfg rhp% In%"f'd'I I{Saqﬁsél%wgg b%% i&%ﬂéml&g G.c
internddiatesyfor (e&afhpﬂﬁ )‘oucmebaahgﬁllr.tha«/rmmmbeutlcal actives substances.

(C3-C7)-cycl oal kyl groups can be substituted one or
nore tinmes by (C-C 4)- alkyl, and the (CC b)-al kyl,

o I AL, AL B b gt o

times by fluorine. R(1) is particularlypreferably
-C 4)-al kyl, (C3-0C6)-cycloal kyl or

Exam -(C3-C6) -cycl oal kyl, where the (C3- C6)- c_ycl oal kyl
) ) 1
5 Ch'%‘?’%f*ﬁ‘;‘ﬁ"@%ﬁﬁ‘? ﬁg% &%&hlenﬁ?ﬁum&g%ga- cycl oal kyl

ylethghbenzaideCs- C6) - cycl oal kyl groups can be substituted
one or nore times by fluorine. R(1) is very
particularly preferably (G ~C4)-al kyl or (C3-
C6) -cycl oal kyl , where the (E38- @) -cycl oal kyl group can
be substituted once or twh\gé by| (G -C 4)-alkyl, and

Hke. 4) - al kyl oyclb-&dikyl groups can
be s uted one jor et @yfluorine. R(1) is
es pr i -C 3)~al kyl or cycl opropyl,

ve em&ll referably (G -C 3)-alkyl, in

lar {Gi-C 2)-alkyl, all of which can be

S uted one or nore tines by fluorine. The nunber
of carbon atoms in the R(1) group is preferably 1, 2 ,
3 . @l 5, 6 or 7, particularly preferably 1, 2, 3 4

376 thad1 FUBO ool R e et {'*?e%?izrﬁ%ﬁlllﬂé)%wﬁ?ip?eg he’t-
sulfoﬁa}@ﬁ% ﬁdﬂ%%ﬁ Eleﬁjﬁhéﬂ of c@slgfn é’arbbn&te» whrd ﬁé‘étéﬂ |r|1 5 ml of N-

I nv ntlon (1) is neth
methyl-Dpypwlidoneswith ai8ymgd( mml)apfrmp’myl |sath|o«:yanﬂh$ ah 80 aﬁ) for 10

minuEse The FeRi UG WEr PdTrRNRSCHR BB R 3Fi, phd the
premgf&téa sOlidl v MERB JHNRitINYIBRIN Qrﬂd aashes vﬂimtérmmlhﬁeutral
roup i s nore preferabl

Purlfleamm bvrehtormempramw@ulwﬂ geir%mqm/ethbalpl/etbvl mtate &/am)

resulfR BB Bl B Aot ab aoides sty 1

M.p. %@Wlﬁg';ﬁ)lﬁtﬁﬂ531Jb5Bl°Ct{Hééorb1¥)oEitlbﬁgIne The phenyl group
carryin and R(3) is preferably a

oups R(2)
MS (ané.t%a,.z&o((l}eﬂ%enwas@srwtrum &S -aﬁleﬂé%&ﬁp'@r}'eloﬁ!zaf'ﬂ@

Bk ) b Y FhREY L 0 g0 g o0 o

1H), Y B m%ﬂdam)lmwucmm e85 \®, MR B [, 2H)aBRRM) 2H)M2.981(d, 3H),

can ﬁresent at any p05|t|ons are different from

¢h801(m, 2i)s 1 d2(oali Fdnl, 1506, M) t he groups R(2)

and R(3) is preferably at the 2 posi tion and the other

is at the 5 position. It is particularly preferred in
Exanﬁ;ﬁ]ég enbodi ment for one (Ci-C4)-al kyl or

(G i-C4)-al koxy substituent, very particularly

preferably one (G -C 4)- alkoxy substituent, all of

whi ch can al so be substituted by one or nore fluorine

atons, to be at the 2 position, and one (G -C 4)-al kyl

substituent, which can al so be substituted by one or

nor e quorlne atons ~or one halogen substltuent very

. Y o o o o R "



nmet hoxyphenyl group, where the al kyl groups and al koxy

groups in all these groups can also be substituted by
woneeme3mmre fluorine atons. In one enbodi ment POT/EPR®S/013087

present invention, alkyl and al koxy groups

representing the two groups R(2) and R(3) are not

substituted by fluorine. |rfanother enmbodi nent of the

invention, in one of the groups R(2) and R(3) an al kyl

or al koxy group representing this group can be

5-Chlitdr3iméthbrgNog2-enes-ethyitbiciréidosuiforey | ypimerilin-4-flféth{)benzamide

4) - al koxy group representing R(2) and/or R(3) is

preferably a (Ci-C3)-al koxy group. Preferred

conpounds of the fornul agl ayeg hose conpounds in

which in the general defnh%tiEiL?f t he conpounds of
H,8e_invention or in BN gﬂb@\' nt one or

mor Qof the groups [pres®nt tNereild havelpreferred

mean)_ngs,}| where al | i nations of two or nore

pret € Rani or features of particular
enbp ent sHare a subj ect of the present invention.
Al mMmth respect to all preferred conmpounds of the
formula I, as well as with respect to all disclosed
specCFi c conmpounds of the fornmula I, such as, for

exanpl e, the conpounds of the exanples, the present
i nvention includes all their stereoisoneric forns and

188 %@5 dﬁrgmé)) ojrzlle(/’z’ 5 glglg & 2" AblRSy btk Ho)c%lﬂ?i)éigeridine-%

sulforih"rﬁidlb aﬁd @mﬁ@ (1e|%n¢cﬂﬁbﬂ¢é§ism<ﬁarbbﬁatéomm I@edtedm 5 ml of N-

or me conmpoun is sul fur %
methylrgepwqdqnwﬂh Retmli(3. 1(@11@ @f)etavw,spth&cy@yéteoﬁ? Q(Sy@ or 10
mlnutggefl'ﬁ% ?@éé‘tlo&% XRII%)V(% @SE eooﬁ'inté |be°'/2%¥‘g/@ﬂh g% ﬁ%ldtenﬁl
extra¢teatRrezotimes mim 1Gm béﬂmhdﬂrbme(ﬂhmaé:éﬁclahdien i herm)mbmed

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

orgarl Bhares e wsspel YTy Lk, D HafUSAOHET SqpTpsuttate and
ft |

fllterega%fg %@%‘ﬂf %(cgfvgfibb %rrt))%gn'sl; SF%duep'?“’id#CB Iollotatlnheedi after r.emova

of thes$alvent wasrezdrgstaliized fima methaoolésatehBkog (36 %) bf the title

rati,os, r physiologigcally acceptable salts. A
COWWEQPPWﬁﬂFéﬂg9mSSéF@$Pé@”ﬁ?ﬁ%ﬁﬁgf conpounds of the
M.p.: f@g@et is forned by those conpounds in which Xis

‘'sul fur and, at the sane tinme, R(1) is (G -C 3)-alkyl,
MS (ES+)(46§2&ygen and, at the sane tine, R(1) is (C-C

B 6 b4 QR E A SO DSy 0 R, 700

I A ( Tﬁ}fH
1H), 2 5@“@%{91!#5‘;{ 2?3@ glgpn??@@o%@s Baﬁl&{m@;ﬂ)ﬁ?e her e)OISI’L)l’On(rn
2H), 2180 (dat2Hs 1.8Meng Aid),r1.45 i, 3Hg!.da1(my 2itc 306l 3H)
salts. The present invention also relates to processes
for preparing the conpounds of the fornmula I which are
glzai ned in detail below and by which the conpounds
accordln to the invention are obtainable. Conpounds
5- ChlﬁrO-tZamethnXYtha(ZK'lr(ﬁ RrePylithiguieidesylfonyl)piparitini4- i s
ditferent from hydrogen, i.e.
yl)etflyl)a EFF mﬁdeesul fonyl thioureas of the formula la, in
which A R(2) and R(3) have the neanings indicated
above, and R(1) has the meanings indicated above with
t he exception of hydrogen, can be prepared, for
exanpl e, by reacting piperidinesul fonam des of the
formula I'l'l, in which Al R(2) and R(3) have the
nmeani ngs i ndi cated above, in an inert solvent or
diluent with a base and with an R(1)-substituted
I sot hi ocyanate of the formula IV, R(1)-N=C=S IVin
whi ch R(1) has the neanings indicated above with the
exception of hydrogen. The conpounds of the fornula IV
are comrercially available or can be prepared by or in
analogy to nethods descrlbed |n the Ilterature from

Y " ' 7 A T "
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hydri des, carbonates, am des and al koxi des, such as

sodi um hydr oxi de, potassi um hydroxi de, cal ci um
waypdiemesde, sodi um hydri de, potassium hydri de, PCE/EPR00581013087

hydri de, potassi um carbonate, cesium carbonate, sodium

am de, potassium am de, sodi um nmet hoxi de, sodi um

et hoxi de, potassiun1tert-tn3%xide, tertiary am nes and

guat er nary anmmoni um hydr oxi des. The reaction of the

conmpound of the formula Il with the base can

initially be carried outoknca $parate step, and the

resulting salt of fornuld\ which A 2) and R(3)

I‘ifa-v-.thedneanlngs [ ﬂ?é%\ﬁ //hd/fﬁ scation ML
is an alkali netal |on for HxannHe a sodi um i on,
i [ fup¥ion, or an equivalent of an

h métal Ton, for exanple of a magnesi um
umion, or is an anmmoniumion which is
under the reaction conditions, for exanple a
qguat ernary ammoni umion, can also be isolated as
i nt ehedi ate, if deS|red However, in a particularly
advant ageous manner, the salt of the fornmula V can
al so be generated in situ fromthe conpound of the
376 nm@(THInol) bf 4324 54HISRL 2 ynétRaRyIssh2aiitio)stieyl)piperidine-1-
i sot hi ocyanate of the fornmula IV. Exanples of suitable
sulfonareide and 6o mg (2 manol,eheesiumecasbarats werereated in 5 ml of N-

meth)ﬂ e%é?lﬂé‘ﬁdo‘?‘[#wﬁﬂ P(E%E;_I)( ﬂ@cgf n B[;cg%ﬁ)é Eé&?hlgbgﬁ‘?éte at 80 °C for 10

mlnutéeeTﬁQ@e@cftld@LmadmmNa@ pburécbsntsucdéYZa‘ﬂ mycledsdﬂomcr atid, and the
tro conpounds such as nltroneagg $ rs such
precifstatod salbhascliesnd el eyetion aniserhed dthitriee Upphmutral.

The ladiprEERY o BRb} Ao oDy, ot Bt AB R (SIPP B Ge

toluelﬁ@hﬁ@)ﬁoﬂetﬁw dcetm Bbhlﬂ;) was lenesdalized om ethyl aestateor1 55 mg (33
0 % EB or tures of t ese S Iyents] The reaction
%) ofghe i ‘HP"E%Wétaf re&?%?'%th t he

goppnecof the formula IV |s generally carried out at
“Ap"qgnpera?ares of about 20 OC to about 140 OC, in
MS (pS#}): 470l By of about 40 OC to about 120 OC. Conpounds

"R eiskbar o Wtadoba 1 o0 e i BARG SR B 20k Jrag o0

1H), ?’f5ot(lae f]ﬂ?“?lhé é{jgaHa[)Bo%@ekschrg %52@%@!19 ﬁ@%)éea% B (m,

ani ngs ni ngs
2H), 2.!86|(aa,t2H]) 4B emyR ) w&(mxalalmm éﬁ (o, 3)dil HGem, Ziﬁb)nOt% (t, 3H)
prepared, for exanple, in analogy to the synthesis of
the thiourea derivatives of the formula la which is
Exa sQ@ri bed above, by reacting piperidinesul fonam des of
e formula Il or their salts of the formula V in an
5- Chiomﬂtmemwrm (8r(1e(Briaepropyithinuesid eguifony ) piperidin-4d
l ti gcxana%F of the formula VI, R(I)-N=C=O VI in which
y)efw® PEAY9%he neani ngs i ndicated above with the
exception of hydrogen, and, where appropriate, a base.
The above expl anati ons r ardln the reaction with
i sot hi ocyanates apply co |ngI 40 the reaction
h i socyanates. Co oun of he fiormula I in which
ag%.(js hgdr ogen ca behﬂﬁtal ed co gkng to the
abov:-d iri bed synt heses by H eacti ng co ounds of the

L satts of the formula V, instead
ot hi ocyanate of the fornmula IV or an

i sg te of the formula M, with a silyl

i sothiocyanate or a silyl isocyanate, for exanple a
tri(&f—i-cn)-alkyl)silyl i sot hi ocyanate or a tri((G-C
4) -alkyl )silyl isocyanate such as trinethylsilyl

I sot hi ocyanate or trinethylsilyl isocyanate, which are
comerci al | yavai | abl e, and converting the initially
obt ai ned (thio)ureas which are silyl-substituted on
the terminal nitrogen atomof the (thio)urea group, by
hydronS|s or treatment mnth a quorlde |nto the

o Y M Y ' 7 A\



10

15

20

25

formula V by reaction with NNR(I )-substituted

2,2,2-trichl oroacetam des of the fornula VII,
waReGHeD2NH R(1) VII in which R(1) has the neaRCnE®2005/013087

i ndi cated above with the exception of hydrogen and

whi ch are commercially avail able or can be prepared by

or in analogy to methods ir9he literature from amni nes

of the formula R(l1)-NHb, in which R(1) has the

meani ngs i ndi cated above with the exception of

hydrogen, and, where appropriate, a base in an inert

sol vent. The above expl anati ons regardin% the reaction

188 myg (5 inwohiad dy@nérekloEprgryetonykepmipidrithybpipsridine: fre
suof s R 44 B Pl KRS T EGerl R Sim o -

methylnpataidone, witle 0. erai®oematol) efiveprapyr issthidcyanate at 80 °C for
approximately 60 QC to appro§$natelé4ﬁéﬁioc, ﬁnd )
10 mlau%SeFFamr?a@Isqm@wgurﬁ WaePosERd PRIP 168(2MydipeRlgric acid and

L oo .
extralEU iR BRLE ithCI G O oRPIN et res B, TR TAiped
orgarihphéseswere driedoval sodinm sulfpernad fitteredafter addition of activated

pi peridi nesul fonyl ,i.sothiocyanat es_and i socyanates of .
carbopy e Tyl BIOUGE ObIRITRR EHERETOaES T R Redy AR do g Sipdized

| | D itlet ' fobtAiRed @sBib&or]

from QB R LA RO B T L b R B Biore bkl 26 oorless
solid.above. The sul fonyl isocyanates of the formula VIII,

i ' X is oxygen, can be prepared fromthe
M-p"ﬂlqé\gﬂféi esul fonam des of the fornmula Il or their
MS (B8+):979f28 he formula V by conventional nethods, for

exanple by reaction in an inert solvent with ghos ene,

'H-NMRN DM 8006 308 Mhiztay 5114 .00 (21 1¢6hHl 8:28 ¢+ Hily &30 &, TH)o7.60 (d,

1+, ZABIRGF et 46 ol e (B Ak PALSr AE £ o (.21, 825 (m,

2H), 2.%sr(hﬁ%ggmsm(frﬁ,ezl4)',ﬁt.@5 (msisﬁyﬁﬁ ; gg?ht, 21500 @55d! 6H)

I nstead the i socyanate or i ion to the
i socyanate of the formula VIII, for exanple
syl fonyl uret hanes. To prepare the sul fonyl
Ex ”ﬂ@%@hiocyanates of the fornula VI1l, in which X is

5-Ch§>%-f2%etﬁdi@—rﬂ“(2f{ﬂl(@d}@ﬁiﬁréﬂpﬁﬁ@tﬂ@&jdshIfbhﬁ);fipémuhm-l N
or their salts of the formula V can be reacted, for
yhetrakhapeamide t h al kali nmetal hydroxi des and carbon
disulfide in an inert solvent such as DVF, DWVSO or
NMP. The obtai ned dialkali nmetal salt of the
sul fonyl di t hi ocarbam ¢ a© d @arSbe reacted in an inert
sol vent with phosgene or ﬁvﬁhos ene stitute such as
H4G oPok hg€ster or with
The sul fon | Spcyanate or
roula VI or other
generally obtained in the form
, can then be reacted in situ with an

nmeanilngs i ndi cat ed above including, specifically for
the pleparation of conpounds of the fornmula | in which
R(1) is hydrogen, anmoni a. Piperidinesulfonylureas of
the fornmula Ib can al so be prepared fromthe
376 59 SaRRNBL(R(eRlofb-2anBtHEBEAZARIdos8EYDHipEhigine-1-
formula I'a by a desul furization, i.e. conversion of
sulfonamide=and 662y (2 onmpb afcesiym aarborefs weesrbaatestinthiml of N-

subfur atomin, t = t 0
metr it Whan S 8 05d SR 8L o) Jp BT RYLf e net &t 50 -C for
10 mAE®! Ehe R3AcibARhixAe Wi SouRRdWIdo ide/2 W8 h/drodhlaid acid, and the

with an oxide or salt of a heavy netal or with an

oxi di zing agent in an inert solvent or diluent, for

exanple water or a mxture of water and an organic

sol vent. Exanpl es of suitable oxidizing agents for the

desul furization are peroxi des such as hydrogen

per oxi de or sodi um peroxide, or nitrous acid. The

.y o < 1. o
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sul f onam des and 4-(3-benzam dopropyl ) pi peri di ne-1
-sul fonam des, can be prepared by or in analogy to
worbtdsds2en the literature as described, for eramuP205/013087

in Sarges et al., J. Med. Chem 19, 695 - 709 (1976).

For this pur pose the 4- ami nonet hyl pi peridine-1

-sul fonam de or the 4-(2-afboet hyl) pi peri di ne-1-

sul fonam de or the 4-(3-am nopropyl) pi peri di ne~1

-sul fonam de or a salt thereof, for exanple the
precipit#tdosdlidonas fiterednofbwitacyictior dmd noshesk witial &raﬂer unt|l neutral.

conditions with the appropria enzoj c aci d
The crusiecproguciebtpingd; aftar RUsicatien E)V &Bf@?a{?&@fﬁé t?;ﬂ gel;

b [
toluerEfRREhOfRSy RS Qe LIS SSSIlecbTRin (NEnBRLRIB ) bther.
195 macid, %9} ef theafifley corhpoand dvare abtainedlasya celoiless sdlidv t h a
conventional coupling reagent, for exanple
M.p.: }#4J4ReShosphoni ¢ anhydride (PPA), NLNIL-
b l4qi i M dazol e (CDI), a carbodiimde such as
MS (Eﬁa{ QZ?I sopropyl carbodiimde (DI C),

"H-NMRNDMS 03] 40O MHZRGbo 108 @e {HRAERSAm, 1 By15-n-119) 7.60 (4
1), T5Q 8 Tl b (Bt Dy B 2HE) S RE K2 Hy S0k . 1)

25 (LN A8 S EP10(E, ETOTSTn S (. 20

for exanple, converted into a m xed anhydride W|th a
crﬁlgroformc ester such as ethyl or isobutyl
Examplq @r of or mate. The acyl ation usual |y takes place in
5- Chlbfbezﬁﬁ@tﬁ%Q&W-gi-gﬁ Wéﬁﬁéﬁylﬂﬁtﬁﬁelcfd%hIf@%ﬂ}ﬁ%@rkﬂn-4-
tertiar hastrlethy am ne or” et hyl
yl)ethyil)bmrmpigl ami ne or an alkali netal car bonate such as
sodi um car bonate. The 4-am nonet hyl pi peridi ne-1
-sul fonam de, 4-(2-am noet hyl) pi peridine-1 -

sul f onam de and 4-(3-am nopropyl ) pi peridi ne-1

-sul fonani de or a salt tﬂg//ébu?mor exanpl e,

I_Lge hydr ochl ori de can be epared, f anple, by the
thgd fqp prepari N~ N N

4- (2t am npet hyl ) pi geri dilne- 1Hsul fldnam de descri bed in
S A : em 19, 695 - 709 (1976), by

i ng pht al i m dorret hyl pi peri di ne or

t hal I'm doet hyl ) pi peri di ne or

suchCE for exanple, the hydrochloride by reaction

wi t h~Sul fam de SOG2(NH2) 2 in pyridine at the reflux
tenperature into the 4-phthalim doal kyl pi peridine-1
-sul fonam de, and elim nating the phthal oyl group

376 m ¢t edmoinaby- (12F(68¢h‘rem—2-\meﬂ1ohybbnzeinnido)e‘ihyimip«anidiheéilt—

A i e e
methgoi ZP‘?@ rgﬁ wﬁﬁ‘boﬁ %Igg rﬁl?nom”tﬁ c&&!&h@?ﬂ' |§otﬂ éhQ@a’d 80 °C for
10 mmm |Trir@ réa(:ﬁeramlxtuee ingls)goured |onéq ioafd Nhhyd;'oqbbclma@m}; and the

758 6
precipate} Rolfd tas Hissed o 9uts s O, webhRg ifh welkfithit hetha
dlssoR)éTdTﬂlrhéth%ﬂBV Hltb ARy aﬁé\dad‘d?i!'blﬁb t htiatdre canpontritEcrys llized

e resulting 4-(2-phthalimdoethyl)pyridine by
usingedietilyy etherh30 owgeidx Yod of thetitle gampoend NVQfﬁé)bftﬁl@@@ @6ea colorless
of a transition netal catalyst such as platinum

solid.gj oxi de, into the piperidine ring.

M.p.:4rde=aéagci m donmet hyl ) pi peridine, which is described in
Yoneda et al., Bioorg. Med. Chem Lett. 11, 1261 -

MS (B345 30009 , can be obtained, for exanpl e, from
commerci al ly avail abl e 4-am nonet hyl pi peri di ne by
reaction with phthalic anhydride, and
4- ( 3- pht hal i m dopr opyl ) pi peri di ne can be obtained in
anal ogy to, 4-(2-phthalim doethyl)piperidine from4-(3-
pht haI | m dopr opyl ) pyr| d| ne vvhose synt hesis is

o Y ~ - A NSO
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group with the appropriate benzoic acid or a reactive
derivative thereof, for exanple with
weo-20lsl063702 2- net hoxybenzoyl chloride in the caseCoEPiws/ 013087
preparati on of compounds in which the phenyl group
carrying the groups R(2) and R(3) is a 5-chloro-2-
nmet hoxyphenyl group. The aboVe expl anations apply
correspondingly to this acylation. The pyridine ring
in the acylation product can then be converted by
TH-NIIR @MB0=dk OoRIEIE § ol 1.00(s, MHNBIZR (tn11H)) 8. b8 ésettdre 7.60 (d,
of a transition netal catalyst such_as platinum
1H), BB8XAdEH) i 7B (GndHpidsbiaiihG 3 BAGS: b -6Rer 2k &:3m(m, 2H)
285 WﬂH}WQQ§4tﬂ) ghgsen where appropriate so that
' ubsti'tuents present’in the benzoyl group are not
adversely affected, as is explained in Sarges et al.
J. d. Chem 19, 695 - 709 (1976), and is famliar to
Exampl@ 7ski | | ed person. The resulting 4-(2-
: 5 i ari i . : _
O R 2 8 AP BB LA R - iRthBehzamide
tenperature, into the conpound of the fornmula Il
Compounds of the formulad 1l inwhich Ais CH2 or CH
-CH2-CH2 can be prepared \qf%n nal ogous manner by
rting from 4-am ngnet hygpyr Udi ne @i
}§¥%30aninbpropyl)py I di /yTﬁN cogﬁ6ﬁnd§ of the fornmula
I ive pota§§iu channel s" and
[ ential of cells, especially of
¢glls or cardiac nuscle cells. They have in
etil ar a normal i zing effect on a disturbed action
potenmtial as is present, for exanple, in cases of
ischgma, and are suitable, for exanple, for the
treatnent of disorders of the cardi ovascul ar system or
376 m§ (heanbl) &f de@sSschldie 2 aethonyickenzdmidbiethplpiperdinear-e
particul arly suitablg for the treafpnent of arrhxth 'aF
o} d in 5 ml of N-

sulforgigiderang 8Q4ng &7 UMb oF sadisf hydrpxise WelR hgate

et 254 RO i, UG SRR agebfos ot s0
for 10minutes UT haseactoommbdurentas pbursok amtarige/Bdd hyddichdarseacid, and

e oSG AR R R R Bloed R FEE Bl neura
Purifieafiée bg@hﬁahaﬁgemﬁﬁ@rca%,fﬂéﬂféde%tﬁa%vémw HQshites/19f)
g synptonms w tio

exl st np h the aimof alleviation,
resultgidninrdf imgn(6dto) olithe tittlescampound as lrecqodessysalid.s or

prev b of pathal ogi cal changes or dysfunctions of
M-P--t{?’é@g@yezﬂei‘s‘?'%89ﬁ@98 in humans or animals, who are
MS (E8syeq83 phe thereto and require such a prophylaxis or

prevention, with the aimof preventing or reducing
"H-NMR:(DMEEx-des.r 30T M) &t BhA(s,rigH) B2A (th1Hhe7.60 ot ThaY, 7.50 (dd,

1H), 70 Cad FEr6 2B 1uh 5 B8 S EHP atan, f. 0 St 2278 (e, 20,

2.60 e HHY, arsd g, D9 UrAseesph, p15YREHYi al infarction in
patients, who are susceptible to nyocardi a

reinfarctions or sudden cardi ac death caused by
ExaniE thm as, nmay be nentioned. The treatnent of
MR'€&ases applies both to acute and to chronic cases.
5-Chibhé-2aietyotyyNQR-E l-sth R esiadsulinyt) B dridinulyd ethyiznBamide
denonstrat ed, for exanple, in thé pharnacol ogi ca
nodel which is described bel ow and in which the action
potential duration is determ ned on the guinea pig
papillary nmuscle. The selectivity of the conpounds can
be denonstrated in the pharnmacol ogi cal nodel s which
are described bel ow and in which the hypogl ycem c
effect and the effect on coronary flow are determ ned.
Preferred conpounds of the fornula | act as selective
i nhibitors of the cardiac ATP-sensitive potassium
channel (SUR2A/Kir6.2 isoformj. OMng to an only snal
effect on the pancreatic and the vascul ar

A ymp— s " oy ~1 I~A 17 ~ o~ N |
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bl ood flow. On the other hand, in diabetic patients an
ef fect on the pancreatic ATPsensitive potassium
woheosrwes72and the reduction in the bl ood sugar PevaP2005/013087
whi ch is associated therewith, may be advant ageous for
the treatnment of, for exanple, cardiac arrhythm as or
a reduced contractility of 3he heart associated with
coronary heart disease or for the prevention of sudden
cardi ac death, and a respective profile of properties
of a conmpound of the for@ul@ | oy be ainmed at. In
addition, the conpounds Ahe fornula | can al so have
raI aut onom c
ner stem and,| i art| ular u%nce
JAY [ channel s of the vagal or
Tpat hMt i c s system They therefore have a
ati ngHef fect on the vagal nervous system in
ular a stimulating effect on the vagal nervous
system of the heart through inhibition of
ATP-Glensi tive potassi um channels on the cardiac nerve,
and are suitable for the treatnment of a vaga
dysfunction or of a synpathovagal i nbal ance,
0.1 mEPEFE rnpY Jf SRR NI AR (RhokioR SRRIon uds pdded to
solutloalmf 46ang é&an'prrml) mfc‘j:uhlolr@ﬁpmeﬁ‘rd)dnyi(ﬂ (ﬂ%(é- event of a

ethyibiuredbarlian D aon it heTRamFe n 80 %1iES 1 Saium
hydro&ﬁﬁl ér/dlﬁﬂt%s ?g? °CTmte??r'|’@%ﬁw§n%lxid?é Ha@lrb'@érﬁképtéﬁtfb °C for 1.5

ogically acceptable salts can therefore
hourshd OOsmg oebaodmlmraulﬁte yees sdded yanshtheenixdure was acidified by means

o 2 3, PR PP BaBh SRS 10 2. RO vt

until A&Utal %dnegxéanﬂ@ﬂéd fdim aRiMASthémmathanoh @ myo@at%y af the title
product s | es of mammal s on which the conpounds

comp@Mndmeremh’samgdlasC@ﬁOl@éleggé@ll%r tested are nonkeys,
its, guinea pigs, cats and
M.p.: qggég% ¢Z%%%$%§%&h | s such as, for exanple, cattle

Ms(asd)m4ﬁ32The present invention also relates to the
conmpounds of the formula | defined as indicated above,
and their physiologically acceptable salts for use as

Exangﬂg©naceut|cal and pharmaceuti cal conpositions, or

armaceutical preparations, and pharmaceutica

5-Chloro-@unitthoxycN (24l  3qeropglurdidosulfoory]) pipeeidim4 ef et Joeazamide

dose of at |east one conpound of the fornula |I as

defi ned above, and/or of a physiologically acceptable

salt thereof as active iggregieyt and a

pharmaceutical l'y acceptabﬁe?car ier, i.e. one or nore
LersupstCdhces and/ or
also relates to the
formula in which Ais CH2,

X is oxygen or sulfur; R(1) is

(C3-C7)-cycloal kyl or -(C-C

, (dﬂC bJ- aI kyI
Kyl - (C 3-C7) - cycloalkyl where the

¢7) - cycl oal kyl groups can be substituted one or
noreinmes by (G -C 4)- alkyl, and the (G -C 6)-al kyl,
(C3-C7)-cycloalkyl and -(G -C 3)-al kyl-(C
3-C7)-cycl oal kyl groups can be substituted one or nore

576 i Ta e G2 Bhen e EPhaRtar e Pripsdipe-t-

sulfod%ﬁf% inﬂ 1|6Errﬁg (%] mmgsmf r?bdlumclj(aydro(x(ﬁleﬁléie he#ied inr5 ml of N-
).- al kox ere t

meﬂw} 2yrsNgoge a«u%s%%mgo@ SOt o Ne(@tpranu ph v atamde at 80
by fluorine; in all their stereoisoneric forns and
m xtures thereof in all ratios, and their
physi ol ogi cally acceptable salts, for manufacturing a
medi canment for the treatnment of the di seases nentioned
above and herelnafter espeC|aIIy of dlsorders of the

S s o, Y L e
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cardi ac death, reduced contractility of the heart,
i schem as of the heart, coronary heart disease, angina
woeatome3R2 cardi ac i nsufficiency, cardi onyopat RgT/EP2005/013087

cardi ac hypertrophy or vagal dysfunction of the heart,
where the treatnent of di seases enconpasses, as

expl ai ned, the therapy and Bfophyl axis thereof, as

wel |l as the use of the conpounds defined afore for

manuf acturi ng a nedi canment for inhibiting ATPsensitive

°C fop@D&lﬁlﬁutdQ mh@rr@abﬁon mixthee Waspoures paty igbl2yM girochloric acid,
di ac, nuscl e ornygcardi um_The | nvention al so

and thelpaeaBitatgdrrolinove Hiiared i Witk AusHoR AR Wasked vatnyater until
neutrgF'ﬁdrﬁ’lﬁ g?tﬁ‘ﬁg\cg\ﬁ&ggﬁé‘?%ﬁbgf’sﬁl o= Lﬁﬁl"‘fb’ lfé}[e‘;"?tggh?f? hyl acetate

8/1/1) mumemnmmgqm i%eof theditle dompoundasaaolatesargotidl
n.need thereof. Al explanations on the

M.p. c%#bgﬁ%dg defi ned above, to which the present

MS (ESV-?WIG’IO@ rel ates as such, for exanple on the groups

he conpounds of the fornula I, the physiologically
H- Nmewsma&sma MHzt)h&a rﬁﬁ@Qs r ), B@O](tngH)oTSt)mé 1H) 7.55 (dd,

1H), 7HE Eohduhas (Htéf"f)né@rg 360 B0 aY 2 25 0e H>, 95%0'@, 21),
2.78 i SHE; 180K 2, 1 AuRe, o), L UR R iR T, B

i nvention can be destined for enteral or parentera
d normal Iy conprise about 0.5 to about 90
Exanaic t by wei ght of the conpounds of the fornula I
/ ygL@l R
B e A SO0 oY o R R IR P el 2.y hepzamide
physi ol ogi cal |l y acceptable salts in the pharnmaceutica
products and nedi canents (g raII about 0.2 to
about 1000 ng, preferabl y\gh O 2 %3about 500 nmg,

wasticularly preferab apsqy out 300 ng, per
dbsa AUt | cbhposC#gons and
medi damenf|s can be prodyced i a Fanner known per se.

S onpounds of the formula I
he|n1phy5|olog|cally acceptable salts are
: oget her with one or nore solid or liquid
carriler substances and/or auxiliary substances, if
desi gd al so in conbination with other active

phar maceuti cal ingredients, for exanple active
pharmaceuti cal ingredients having cardiovascular

ct|V|t su for cal ¢j un1a oni s
0.1 . ienmiial} Bfgo S fBﬁW@GS gery Raroxd %Srﬂ‘f{;e&' foa
solutRhiTRE i ?ﬁhﬂ*%”ﬁ%ﬁ%ﬁﬁﬁ&%ﬁkﬁﬁ%@g&@
isoprppyithieaeidostafonyhpipearidin-4rgtiethyhbenzamistedniZhan f 0.5 M sodium

nyer§ie alion 2. o it the ket Ppdie ad BeeRkeatalh oior 2

hour§r1?0(35i‘1'1'gt Y Rbiurh QIS WEW Sddbal afd RS ﬁilxtQF@Wﬁs?atcﬁcﬁﬁéd) By means
such as oral or rectal adm nistration,

of 2 idhystioehlatic adidi Mhstnracipiatedsaadid was flltﬁredvﬁfn mhed with water

ot b TS i 4 FRTRSBME 5943 a8l R W08 compoune

weredshthitie8itds?d cBldflesgReligd t h whi ch the conpounds of the
formula | or their physiologically acceptable salts do

M.p.nth2- ﬂéécﬁ in an unwanted manner. Exanpl es which may be
] are water, vegetable oils, waxes, alcohols
MS(EE%ﬁ'égﬁgghanol,isopropgnol, 1, 2- propanedi ol , benzy
al cohols or glycerol, polyols, polyethylene glycols,
pol ypropyl ene glycols, glycerol triacetate, gelatin,
car bohydrates such as | actose or starch, stearic acid
and its salts such as nagnesium stearate, talc,
| anolin, petrolatum or mxtures thereof, for exanple
m xtures of water with one or nore organic solvents
such ‘as n1xtures of mater mnth aIcohoIs

. o r T 1
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exanpl es of suitable pharmaceutical forns are al so
i npl ants and pat ches. The conpounds of the fornula I
wanaetoagize physi ol ogi cal | y acceptabl e salts carCaiERP20050813087
| yophilized, and the resulting |yophilisates be used,
for exanple, for producing pharmaceutical preparations
for injection. In particul &4 for topical use, also
| i posomal preparations are suitable. As exanpl es of
the types of auxiliary substances, or additives, which
ExamBPRY1P€e present in the pharnaceutlcal conposi tions and
di caments, |ubricants, preservatives, _thickeners,
5-Chlaroadimethexy-N-(8-6i-(-eyrlepropylureidosHiormdidineidinndans f or
| th@ h|eV|n a depot effect, emulsifiers, salts, for
yhe i&ﬁﬁ? 8r influencing the osmotic pressure, buffer
subst ances, colorants, flavorings and aronmati zi ng
substances may be nentloned The pharmaceuti ca
conposi tions and nedlca i f rdesired, also
Hcenprlse one or nore furt a /}ﬁgil cal active
subghances and/ or e ON nﬁ?m vi tN‘m ns, for exanpl e.
The tonpdinds of the fofmul dll arfd their

ph« al o4 le salts and the
p aI_conpositions and nedi canments conpri sing

prev‘nting sudden cardi ac death, or sudden heart
deat h, caused by arrhythm as. Exanples of arrhythmc
di sorders of the heart are supraventricul ar

0.2 mh(2. agmtrmpa@famc% siesngtio hydsogepl perovideisplutioncnge added 4o a

sotutdh pf 86 e 10 2 Tor i PTG e P NN e "5
cycloﬁv%?&l’ch@l%élﬂo@ﬁdr@%ﬁieﬁhﬁﬁ4—y®§ﬂ1yll)beﬁzamdwhﬁ2 ml of 0.5 M sodium
hreat eni ng ventricul ar tachycardi as or :

hydropigiet sajutien at/0 dQné‘@ebﬂ"@ reachPn apkiure lmaarbefqrblﬁnhaéﬂ $nfor 1
vour, SRR B3N SUETE WEcE Yol 5 TS MR by means

of 2 Mﬁyéfwﬁbﬁwd@ The previpitated solienasiflitered offawgshed with water
ectoris or_during acute ocardi al jnfarct
until igyytesh padguilieddy romﬁwnghw (gilica el fbey e?hﬁmyeﬂ?yé acetate
e ? :
11}, TGS RO5 B EENSAE choapr s g e e
comppaht alergi cﬁtﬁblnedaisees colnrlabs sbllc‘auch arrhyt hm as and/ or
sudden cardi ac death caused by arrhythm as are

M.p.:i18¢ol 32 Care, for exanpl e, cardi ac insufficiency, or
MS(@§@LM§§ﬂ4ure and cardi ac hypertrophy as a result of

ronically raised blood pressure. In addition, the
H- NM&@MS@dgMGGﬁMHz&)r&mIQa?G) (srid); B&Q (mphiid),dl. 6)@!(d;a1 H)y 7.50 (d,

1#), £ BeARochBniE. dolipp i pgg;g‘ggg 58 528 vt .80 (m, 21,

Shilyj v I C t f the
1.75 RS20, a5 T, SR 18 AL SRR RSO UL 2R o
This can be a decli ne, caused by chronic diseases, in
the contractility of the heart as, for exanple, is
Pharmagcglogigal invgst 'ﬂa%%sdl ac insufficiency, but also an
acute case such as cardiac insufficiency associ ated
w th shock, for exanple septic shock, henorrhagic
1) EffelcboR tlee actionipatergiabgurativh@ncibsygslines pigceapitamdgnusclehe
invention and their physiologically acceptable salts
are particularly suitable for the treatnent of the
pat hol ogi cal changes in bl ood pressure occurring in
association with septic shock. In general, the
conmpounds according to the invention and their
physi ol ogi cally acceptable salts are suitable for
i mprovi ng cardiac function. Mreover, in the specific
case of a heart transplant the heart can, after the
operatlon has taken pIace recover its functiona

e
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The conpounds of the forrmula | and their
physi ol ogi cally acceptable salts and the

woheoeroageet i cal conpositions and nedi cament s CBaPEPS08G13087
them can further be enployed generally in the
treatment of diseases which are associated with a
dysfunction of the autononm3b nervous systemor a
hypofuncti on or dysfunction of the vagal nervous
system especially on the heart, or which are caused

ATP defichtidy Siiglsuimetthese @bs@fw@@fl#lﬂ% tardiordyodfteTRiring an ischemia
treatnént ainms at |ncreasing or normalizingthe

lead tae sivartgning of the actinn pefentialduratian.cthey aie iegarsdasg one of the

causes of sq,[g%lgegg btr& ﬂ{y&l@&?asshg\ﬁﬂéh 8§ Ir‘.aﬁ%agglﬁrp eff‘céfdi%& geath The

openifgldf lmlF&seﬁéiﬁv@ poRsNAA chhnhdle ﬂﬁmu@hl the llowering bethe ATP level
siologically acceptable salts and the
is regprcécha% cwe KATFom edgResinediiehoRfate) Gighmeasiing the
e

actior PBEr Gl egAERS A hepheneRbPeq difudmbrsat avate
techn ejwagleqypley@d es, and of cerebrovascul ar disorders.

The dosage of the conpounds of the formula I or of

t hei r physiol ogically acceptable salts depends as

. , r

Guind R of 81 358 LEHPRARMRER 9] b B30l Rk ot was
remoped,somd thequapdiiary nusdlés wess dlsseaﬂedsommmdpsuﬁp@ndedsin ahtorgan

bath. (1B qigamaean Was Teadurdnaraaa S CremAal R, §3 mmotr
KCl, i %emwmr:%c?m 2%6!/!%4850} heq hmalbw Mgsbws@mhwn gflcose,

on the gender, age, weight I'ndi vid
10.0 mmcpiﬂr‘is(é !mydromeﬂwhplnecazmmr(&ethanwIfqmcaa@d) (IdEPES) pH

aclusftgln it N8R eatdind Gl Sl Imsupatatus o

37 °Cﬁn¢1eaﬂnbaesﬁ@g stimuted diatarpélebﬁoﬂé itosqpearedvaie pliltes of 1V

formula | . Normally, in the case of an adm nistratio

and *t msaturation ande fgﬁqwcamfu‘t Hz5They actior gstendiel waélﬂerwed through

a gla%n}ugro%%%m)d%%gﬁ Ill)éo ﬁw%&hggi\ﬂgaﬁ%tar&r il ?JH \X/I’[ﬁl%%BI/IJ'KCl

solutidf! ak@ wels reedsdete iThat Actiod pﬂﬂérﬁﬁall\rwstamﬁihﬁbediasmg ah)anapllfler
can, for exanple, be admnnistered in the for

from Huggl 2achsdMasehpavastetien G%@E@Yd rang sﬁptﬁéﬂdan%@aﬁa%ﬂated by a
c:omngté'rr Fhit A)t’%a{rl]&i Pfg@%étfbrlt rvfé‘ﬁ(&éte?ﬂ?ﬂed &l 8dkEree of
repolaﬂmﬂdm@ftm %o (/HaDQj)I 'Elnabhaldiemlng <f theet aoimn potenéiabwps énduced

after 3k PRGN IRGEA0 TUIES BY Skio Marprilar EiSHE Witha hypoxic
solutfof! #b?fmé‘ftheﬁrgﬁms%ﬁméé ?eﬁnbfédr e HEOPESHAMRY SepBcdd by PIPES

I'ntensive care unit. A preferred dose range In
buffec (pipersainesil [ubis{2etharestliemic aoisl)), the phl adjuatedsiio 8.6@naperation

was Gy Bnfie, 3 nifpesnalaF Healishe TR i Bifnes toa

mark@l?ﬁ%ﬁ%hbﬁg‘@f tﬁé%lﬂb% Vkﬁé@frﬁs ﬂfnedﬂ*{@ifé,%}t dubstafict Weas added in the
I cat ed "dosages esl des as pharnmaceutical active

form ofi psstegtceolutiom mmropm@dml o thatitheecengandiafionwditihe substance in

the bty sORG Ve et Lilet BRI, dhe prpisipnasian of the
actioh Poténtrilbain @e‘éoﬁdéﬂ ThestabRbélbiwandieates thebi\,@@éwﬁh@‘@émng,

|nvest|g ions in which it is intended to influenc
resultiog afieaAyeoda and adshitions f test ﬁ@bsiae%rcﬁéh@APﬂmg/alue in percent,

. o hARBLMR PIRBURa o P BB LI A ko ot e tes
substincealddes aypbgia, Wheté 98064 TanebpsndsTteetheoPDyesluefunder
the formula | and their salts can al so be used as

chem cal internediates, for exanple for preparing
further pharmaceutical actives substances. The
invention is explained by the foll ow ng exanpl es
vvlthout bei ng restrl ct ed thereto Exan'pl el

o ~ ya L, T L e 1 1 r




2-pyrrolidone with 73 ng ( 1 mmol) of nethyl
i sot hi ocyanate at 80 OC for 10 m nutes. The reaction
wai2adees72nas poured onto ice/ 2 M hydrochl ori c acrap2@adi3087
the precipitated solid was filtered off with suction
and washed with water until neutral. Purification by
chromat ogr aphy (silica gel ;38 ol uene/ et hanol / et hyl
acetate 8/1/1) resulted in 90 ng (20 % of the title
conpound as a colorless solid. Mp. (nelting point):
hypox® toAdifioRSbEflste iR bathy 188 dUBStarice/dr 834 (CoMBsponds to the
mass spectrum ES = el ectron spray ionization) 1H NWR
APDgt BaSE- Wnsler smomionic) conglitions atitpe start ofhe expgyinent. 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
Sulsbtaridd 2. 80 Rethaindtd) shdrdingof 2H), 1.42 (m 3H),
1.15 (m 2H) Exanpl e .
25- Chl or o- 2- ﬁb@ﬁ%%wgfbyp@gaet hyl t hi our ei dosul f onyl
) pi peri di n-4~n¥lp}2% | ) benzam de 188 ng (0.5 .nmmol) of
4- (2-(5-chl oro~Z-met hoxybenzam do) et hyl ) pi peri di ne- 1-
Examplentn de ang0326 ng ( 1 nmol) of cesium carbonate
were heated in 0)11 of Nnethyl- 2-pyrrolidone with 0.1
Example 2 mol ) Bt hyl isothiocyanate at 80 OC for 10
] . The rgaetion m xture was poured onto ice/2 M
E*?yrﬂyfgc loric ag?o(&and extracted three tines with 10 m
Exdmpliech! or onet 548 each tinme. The conbi ned organic
phases7vvere vvaégg with water until neutral, dried
EXABPleshdi um suPPdbe and filtered after addition of
i ed carbgno,The crude product obtained after
E’r%hng% of theggo/lovent was recrystallized from
met hanol /water. 80 ng (35 % of the title conpound

s oo VRSB B O R U B T i
to thd Pwehtidd off-aRyddxicaliy)shoBiedd (dctioh ilotertidbQutationl H) |
7.50 (dd, 1H) 7.18°(d, 1H), 3.90 (s. 3H), 3.65 (d,
2H)13.55 (m 2H). 3.30 (m 2H). 2.80 (dt, 2H), 1.80

2) Efé@ﬂﬂ,ﬁ W1Iﬁ_’(ir%r.ﬁ-trgh%fec@edlél-@bemwp%gI]ygeﬁntic e?fEQ:t)

5- Chl or o- 2- net hoxy- N- (2- (1- (3- propyl t hi our ei dosul f onyl
) pi peridin-4- yl)ethyl)benzam de376 ng (1 mml%h of
10 The mechaniscof ationof Rledth ysrinoweriagsIfR)Y 1 Fgssud) fe-for

; - I )

exanfib! AGREHaR14E 8 B T ot THB SRII gk ot oo

compBurids is theprk)l dbtherpanorepk, whetetheydoek ATRLs& NG potassium
10 m nutes. The reaction m xture was poured onto i ce/‘?

chanpelsyandkmng abeutaghireugh defluansing e eieetic agtantial 9f igce
. e ! . O
memplarie ZTeidHse & e S 30k BHeHRR IR Bk IndIrey, 0 o1

15 by chromat ography (silica gel; tol uene/ethanol/ethyl
acetate 8/1/1) was Crr)éSt al l.ized frometh

In mAlSGuRE bIORDM{FI I, PRACERUF A TESREING MelESUB: ShABeaSre

comA R b gpl SURL 4 Sk fehing porss

chanbi) Kir6.220nddaki &tl., Sciecs 8701H)GS - 3070 (t998)Hjrgakiel a,,

ety 8y o B 3T 5 oA
20 inbeé_El‘Eﬂﬁg% g_riégg%bbm, tﬁ@ug??czi?&igmgft@ tiREBulfR/Ired réceptor, a

nmet hoxy- (3-isopropyl’thioureidosul fo
depalgriZapivpefitii nelt merhbraneyieadiog famereassd injlux®f salaiwn)ions and,

as a §opsequenche heresty R SR ahPSHIT oS RYRNLPLLYS dpRearzation of
the ceMlIm@MBRMECARSIEAPtHECAMBo it dcdrdB@bUhe GdrRibAlfas

were heated in 5 of Nmet hyl -
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2-pyrrolidone with 0.1 m (0.9 mmol ) of i sopropyl
i sot hi ocyanate at 80 OC for 10 m nutes. The reaction
wai2adees72nas poured onto ice/ 2 M hydrochl ori c acrarPand013087

extracted three tinmes with 10 m of dichl oronmet hane

each tinme. The conbi ned organi c phases were dried over

sodiumsul fate and filteredéafter addition of

activated carbon. The crude product obtained after

renmoval of the solvent was recrystallized from
invesf%ét@é'@ﬁi CHEteIDWhRA Warefarisiected With Braensd co@ipenents of

tained as a colorless solid. Mp.: 145-147 0OC

humapEs#creatitc7ATB-seAskiVR RatastLcharnelaviSUR Y andihKigh2and were

actlva%%%j by%_éﬁe%trrl@]t(%th %’ ﬁ%gz@gggr]r ?k]en%ﬁPAgggﬁ]rﬁtweﬁ_éstmm

chanﬁel§5TI6@| str&l‘r@th of. a%ﬁob of a%&mpc?mﬁﬁo(\ mme ﬁ’r@mbr]a,n&q:dtﬁnua of these
Hg 45 'E)') 10 (m 2H), E) 6H) Exanpl e
transfgcted and actlvated HO cells is a measure of the lood sugar-lowering

Xy-N-(2-(1-(3-cycl opropyl thi oureidosul
poten?gﬁgdlﬁésl %%P pﬁ&)4 yl ) et hyl )benzam de 376 ng ( 1 mmol)

e i B S R v
Seedgrﬁﬁfgq_%@élﬁnﬂmq@'é][ a)t/@% o B Y beforBthé %éé’éﬂ?@m‘@nﬁ rDIQ tl?e day

opr opy | sot hi ocyanat e at
of thef meaﬂ;Orammtt the midretitee alatesnweme x\tashed\ﬂaseqaimnee alw’th?BS

(Physigisaien butieciion); 9n A iRroa BRd ih ASBhSRIEACe Fstifisting step.
The ¢&hs v{gequHéﬁ %adeﬂ\ﬁltﬁ [H@ﬁu&%@gé'ﬁttdyébbiBA@,ﬁfl\%lb@mar Probes,

puriticatlon hr omat o

a
Portlarml @ReUSW)duycadcblanD L&ogaawemwrgmpjarmgutmry@ﬁ RIBAGeim PBS

o LA DB e T g mreror
mcub'?éltle? tirdd 8t 34 milGVRt (3730, thé?ﬁlcrﬂo‘tlt Ibl‘é% W Qenerartiéred

= 11.00 1H),
into a7FI6|orQspen1 MICFO‘?I’[@?P@@'_E{QQ#GF 3 Lilgk( Moquu.blar @e‘%rgne%égnnyvale,

CA, L?ﬁl]&) 2ﬁﬂ Géﬁlfsgg %;%x%iéfi?lﬁiﬁ%n%;%o%%s% {l%%v% o, %h%?ent Santa
CIaraOC7/5 WsA) gt waQ/e%g(tlmof 28B nhxaaml theGluorescence emission was

Chl or o- 2- et hoxy- N-(2-(1-(3- cycl ohexyl t hi our ei dosuyl f
mea%ﬁ?d)‘#?}!']@e@ Qﬁmcam%ra)'@ﬁﬁw)ea&m th mengb W@e(pqeﬂ?ﬁ‘ﬂ)egan

f
aﬁer%_rgg_u %s %}Q raggg\gzzo ngl fo&)l( § Igﬁgg r%f te(atsl’;] )ﬂ.l%tlaggcra or |0rf1 ’éhe controf
solutiul toazo well, andaifiignthe (r@s it ngtﬁlhbre:s‘ceoee ienmissian tmraa)t EO

wer e heated|n5m of Nmeth rrolidone with

SecoMlS PYOHAPRIIOfR SPaTINGS | EAIAISAAGION I8 BisToack Of &t least 4
utes. The reaction m xture was poured onto ice/2

eXpeﬂlﬁhéﬁggochl oric acid, and the precipitated solid was

flltered off with suctlon, washed with water until

fnﬁut ral *ssol ve Qr!ret hanol, filtered after
The 19llaMINCLIPSHIS Y& 2 %ae arbon and crystallized using

diethyl ether. 230 ng (45 % of the title corrpound

were obtained as a colorless solid. Mp.: 146-
Substapes+) .  517h YRV RKIR6(DVEO- chSJRAODKNER) : d JlaliR(bthlrb‘ 2

, 1H)1 8.22 8
7 50 (sz 1H), b'%’%’_’t%dl{%te’wfa‘ (@O?Qﬁ@eﬁw?@l 85 (bllgﬂlgl%e at 10 uM
Ex@m? Exanmg?g, (m 2H), 2.834m 2H), 1.95-1,,30
Exaim ro 2- met hoxyy Y%N-(Z (1- (3- ngtagy! ur ei dosul f ongl i p
e

ri |n 4- yI)ethy ) enzam de
Example 3 5% 55 % 89 %
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376 mg ( 1 mmol ) of

4- (2-(5-chl oro- 2- net hoxybenzam do) et hyl ) pi peri di ne- 1-
weoeubdemazare de and 80 ng (2 mmol ) of sodi um hydr egTae2005/013087

were heated in 5 m of Nnethyl- 2-pyrrolidone with 180

ng ( 1 nmol) of N-nethyltrichl oroacetam de at 80 0OC

for 10 minutes. The reacti o88m xture was poured onto

ice/2 Mhydrochloric acid, and the precipitated solid

was filtered off with suction and washed with water

Subdthhte neut r al hgBRAY AKFBID ON bhSUROTRKIPERAPhY  (HEUR $4NKirG.2
gel t ol uene/ et hanol /et hyl acetate 8/ 1/1) resulted in

Mg (6 % dilockade at 0.4 ddnpdlerkage at tBMor | eddockade at 10 uM
soI [ d M p.: 134-136 0C (deconposition) M5 (ES+):
Exarfple! 1H- NI\/R QIBMSO db, 300 MHz33 % = 10.00 (s, 8%y
t, (d, 1H), (dd, 1H), 7.15
Examy%% 20 (q, H)%s 85 (s 3H)95 °60 (d, 2H), 3&@8"
Exérﬁb|e2g-l) 2 78 b, 60 (d55%—|) 1.80 (m 24h2 9
1.45 , 1 15 &_ nple 8
Compahson@)z met hoxy9 %21‘@101( BMet hyl ur ei dosul f onyl ) pi pe
ridin-4-yl)ethyl)benzam de0.1 m ( 1.16 nmol) of 30 %
strengt h hydrogen peroxide solution was added to a

(1) Féloédlhbéﬂs&f tHé elﬁﬁc{@f |U€ﬁ@la}n|§é as an example of a substance having
5-chl or o- 2- net hox 1-(3-

a hymglwetnmp@ﬁfe@twag qt@wny i peridi n-4-yl)ethyl)benzani de
in2mM of 0.5 M sodi um hydroxi de solution at 0 OC
After the reaction m xture had been kept at 0 OC for

The \ﬂaI@erbfa@neolla@nnﬁsﬂétesmdt the invéftiveecavapeundsifdve abr only a
he m xture was aci d| fied by nmeans of 2 M hydrochloric

Sllghtabjpad spgar-pveling e#e@d solid was filtered off, washed
with water until neutral and reprecipitated from
diethyl ether/nethanol. 19 ng (43 %9 of the title
3) Effeztrpn wotiongty dlonbtiadevety poxicecarditioriseisisthe @uinea porheart
121- 130 OC (deconposition) M5 (ESt+): 447.32 Exanple 9
5- Chl or o- 2~net hoxy- N-(2-(1
Itis kg%%h%&bl&ﬁﬁ%%&ng%ﬂﬁﬂr%&%bw Pedkerd Ieidavb)PAeatdrd
dilatatiohZf(tbe vhbselo-ir2 om&rﬁomhmmatejm)eed»tmawpiquienﬁyn d¢he-vascular

KATS St HESURE ) Wovadnimpptast pa i oRening leagts to

hypef&léﬁzdﬂml of tAE I (tReMbRiNg ot the GMEBtAFRESAETCER afll BSequently

m nutes. The reaction m xture was poured onto

toa nedaped nalwdmnﬂlum résulting ih a dﬂaltatlha of thke vesselt Blockade of the

vasolfFf KATES Boinet bl sl e SRSR Bl b3 Zifibment of the
cororwy flowWPLR@SeMxRNedbAElioNd. Taeekst @odelided fd?Sdétémnirfg the

n‘g) (14 %9 of the title conmpound as a col or] ess

corowv w wep an isalgtad pedsagsl angsndor dreartofagwpra pig.
(DMBO-d6, 300 MHz): d = 9.80 (s, 1H), 8.20 (t, 1H),
7.60 (d, 1H), 7.55 (dd, 1H), 7.18 (d, 1H), 6.35 (t,

Guméél)plgs?oﬁlﬁoth$exébl)weré ferificed By, bldwab theheat) Thé heart was

qwckgy U:gﬂpﬁqed %q;dgtr‘@n%gtq w'asmpu@%%rpt}%fgrﬁbé'cdé%ufar{i]on?mé heart was
e B o b PR 4 e

was E@e%edtlmtertbeheﬂhydnm@m TihercoronaryStow tvias revarslealddsinly adlow
transgugg}, gﬁé)ef’ E M%@ﬂ%g{(&é@m gerr%fany) The heart was perfused with a

r u
Con e R B B e M Lo LY o Bl g g fon from
95 Y&y gsint'® fo caﬂ)anedioxibler(=rriormo<ia) a@0éexykept7 5o titrogen/5 %
for 2 hours, 100 ng of sodiumsulfite were added, and
the m xture was acidified by neans of 2 M hydrochloric

acid. The precipitated solid was filtered off, washed
with water
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until neutral and recrystallized fromdiethyl ether. 2
1 nmg (45 % of the title conpound were obtained as a
woabwroeegrs solid. Mp.: 152-154 0C M5 (ESt):  PCT/EP2005/013087
447. 32Exanmpl e 11
5- Chl or 0- 2- met hoxy- N- (2- (1- (3-cycl opropyl ur ei dosul f ony
| ) pi peridin-4- yl)ethyl)ben3@mde 0.2 m (2.32 nmol)
of 30 % strength hydrogen peroxide solution was added
to a solution of 96 ng (0.2 nmol) of ‘
carborr GiBkiBEOTRe BBy Tk iA-thé <oRtrol, i.e. without addition of a test
cycl opropyl t hi our i dosul f onyl ) pi peri di n-4-yl)ethyl)ben
substaané e theperfusates was 5. 9mitainuta abReroXaxrR asdirgse éh at 0

15.0 iR Indel TuBBRE csreuint the ety BEfhet Wanhodq fGne
perfus&e 10 Mintites WeforaddtaitingaHe hyporarshdoivad phederdrio aid licated

acid. The precipitated solid was filtered off, washed
concemtfailqu@lovu,ﬁhmcm@mwglovguadgmyqqxgaccmﬂmons In percent of the

corof TSRS b R, AATEA it
valuekraranavetdgesodf mabsumeniéits Yh Dheae titl e conpound were

obtained as a colorless solid. Mp.: 138-139 0C M5
(ES+): 459.44 1H NWR (DVMSO-de, 400 MHz): d = 9.70 (s,

Sut%%%hg% ,206.( g‘o %:&d)liq%nqpagggs (1?) ' 37,_Iﬂy,5p%§_€cg%or%)5%%ﬁﬁv,\ll%ompared with
3.35 (m 3H), 2.80 (m 2H), 1.75 (Re cdhtrol ih-prcém
3H), 1.10 (m 2H), 0.60 (m 2H), 0.40 (m 2H
Logi cal | . : 1 h .
Em%ﬁ?&ﬂ?co ogi ca |q%ﬁﬁt|gat|ons ) Effegt on the action

ial duration'on the guinea pig papillary
- deficie states |like thgseg, observed in the
C°@§?@%§@gﬁ%yte durﬁﬁgwan I schem a Iegg'?o a shortening
of the action potential duration. They are regarded as
one of the causes of so-called reentry arrhythm as, )
(1) Fahcarnpassor; dbes effectidfglibenctinide dsamexamplepkaisugstance having

ATP-sensi tjive potassj channel s through the | owering
a strefg ?ﬁ%&&fﬁh@e U@%@FE%&”‘%M ?%ge%g%ul'%e‘{?her eof (ATP

= adenosi ne triphosphate). For neasuring the action

potential on the guinea pig papillary nuscle, a

The aluesiabthined demioastratadibat Beneempeungds aseqydingele. thednyration

navefilia YiaRP s et ihe B bR A0, ERENE 2l ar y “muscl es

wer e di ssected out and suspended in an organ bath. The
organ bath was rinsed with Ringer's solution (136
mml /1 NaCl, 3.3 mmol /I KC, 2.5 nmol /|l CaCl2, 1.2
mol /1 KH2PO4, 1.1 mol /I MgSH, 5.0 mmol /| gl ucose,
10. 0 mmol /|

1- (2- hydr oxyet hyl ) pi per azi ne- 4- ( 2- et hanesul foni ¢ aci d)
(HEPES), pH adjusted to 7.4 with NaCH) and aerated
with 100 % oxygen at a tenperature of 37 0OC. The
muscl e was stinulated via an electrode with
square-wave pulses of 1 V and 1 ns duration and a
frequency of 1 Hz. The action potential was derived

t hrough a gl ass mcroel ectrode which is inserted
intracellular”™ and filled with 3 nol/I KC solution,
and was recorded. The action potential was anplified
using an anplifier fromHugo Sachs (March-Hugstetten,
Germany) and stored and eval uated by a conputer. The
duration of the action potential was determ ned at a
degree of repolarization of 90 % (APD90) . The
shortening of the action potential was induced after
an equilibration time of 30 m nutes by rinsing the
papillary nmuscle with a hypoxic solution. For this,
the glucose was renoved, the HEPES buffer replaced by
Pl PES buffer (piperazine-1 ,4-bis(2-ethanesulfonic
acid)), the pH adjusted to 6.5 and aeration
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was carried out wwth 100 % nitrogen. This led after a
period of 60 mnutes to a marked shorteni ng of the
wWORDgM63REt er this tinme, the test substance wasCaaeem®s/013087
in the formof a stock solution in propanediol, so
that the concentration of the substance in the bath
solution was 2 nmol /1. Afted0a further 60 m nutes, the
re-prol ongation of the action potential again
recorded. The table below indicates the overal
Clainfhortening, resulting after hypoxia and addition of
test substance, of the APDOO value in percent, i.e.
t he percentage shortening of the APDO0 still remaining
after additi f.tihe test substance under hypoxi a,
1-A%&§QP%“ﬁngfﬁ%e?‘§F’Fo‘8?p'onds to the APDOO val ue .
under hypoxi c conditions before addition of the test
substance and 0 % corresponds to the APDgo val ue under
nornoxi ¢ corfditions at the start of the experinent.
Subst ance Remi niflg shorteni ng of the APDgo under

hy pox v perpent ample 1 80 % Exanple 2 82 %
32 67 %Exanpl e 4! 54 %iExaridl e 7 68 % Exanple 8
54 % TheXval ues obt ai deyrol eR(g normalizing

ef fect of R(Ze conpounds age®r di to the invention on
a hypoxically shortened alt i8n potential duration. 2)
Ef fect on hSURL/ hKir6. 2-transfected CHO cells
(hypogl ycem c effect) The mechani sm of action of bl ood
. sygar -1 owering sul fonylureas such as, for exanple, of
'n“”ﬂﬁgbenclanide has been roughly el ucidated. The target
i aHACH  @seHsomegpds is the b cell of the
AJS(gg%cregé, wher e theygﬁock ATP-sensitive potassium
channel s and bring about, through influencing the
X is ele%tq;camﬁhential of the cell nenbrane, a rel ease of
IS PHEHIV S gar -1l owering hornone insulin. In nolecular
bi ol ogy terns, pancreatic ATP-sensitive potassium
channel s are conposed of the sulfonylurea rece

R(1) SURKIrEEN o(C 1t G- IR (GH G Bitoaliyl s ot aas it Chamncgycloalkyl,

wherp 1h8 46 CrfE9gRkIG} oups ol e Fusltbteg brpor mpid fmes by (C:-Ca)-
alkyl R (CACalig, (GG EoyuhomlipirahdsCh Ca-alkyb{CeCalrpyaioalky

gl i bencl am de brings about, thgo¥gh,binding to the
grougs, Faig e Sybsttuied epe & meredipes BY THIRIiNgn of the cel |

menbrane | eading to increased influx of calciumions

and, as a consequences thereof, a release of insulin.
R(2) @nd R(8) emhichfaré mdepbagienaof ere aoother ankdecarebé identibalaore

ciferitt; 410 YT ERs SNBSS LIE vENakph aRisBdge (Cr-Co-
aIkyI%Pgh(cﬂ1@4)%Il%3®dg&9g§%ﬁrﬂésﬁstiﬂﬂga%m8% tiﬁﬁeséoy 2quorine;

-'sensi't1 ve "pot assi um channel's, hSURL and hKir6. 2,
and were activated by pretreatnent with di axozi de, an

a1 SRER e B ERRETR ok BT BB i S e
physRAG§BAIhciptathiesals ansf ected and activated CHO cells

I's a neasure of the blood sugar-lowering potential of
this conpound. The CHO cells, which showed stable

e BRSP4 PR, PO Ry A B
CH,-DMs W igexphen Qndtthe pﬂ@hy%roﬂb&ﬁﬁ@@@ﬁ@%pstm@%’ggd R(3) is 5-

mcrotiter plates were washed three tines wt

chlorop?metbpsgheayl-buf f er sol ution). 90 i renmined in
each well at the | ast washing step. The cells were
then | oaded with the fluorescent dye D BAC4 (Mol ecul ar
Pr obes,
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Portland, OR, USA) by adding 90 ml of a 10 m cronvol ar
solution of DIBAC4 in PBS and 90 m of a
waQWermcenenol ar sol uti on of di axozide in PBS t®eCeaemos/013087
well. After an incubation tinme of 30 mnutes at 37 0C,
the mcrotiter plates were then transferred into a
Fl uorescent Mcrotiter Platé1Reader (FLIPR;, Mblecul ar
Devi ces, Sunnyvale, CA, USA). The cells were excited
using an argon |l aser (lnnova 90; Coherent, Santa
2. ThEl@hthourty of BB oRhuR IMRVAAIPREH ih QAint8SimAhicANdid &igfur, in all its
| uorescence em ssion was neasured using a CCD canera.
steredsamarierferms ahdtmixturestiheneef jfoalkratios abggtarpmmglqally
m nut es, by adding 20 m of a solution of the test
acce%@ﬁ%%ﬁit’% or of the control solution to each well,
nmeasuring the resulting fluorescence em ssion every 20
seconds over a period of 20 m nutes. The data |isted
3. Thealompauns efitbefganulerl an claises inclaipdr inwhich X imexygen, in all

o BG4 PG R B A58, Al
accepidbld sgiteade at 1 nM bl ockade at 10 nM Exanple 1 < 1 %

2 %4 1 %Exanple 2 <1 %4 %67 %Exanple 3 5 %55 %
89 %Bubstance hSUR1/ hKir6.2 hSURL/ hKir6.2 hSURL/

4. T S LR e ) s A R 0Py cke TGRS €%, in which
A is ©H,-GHex anall #s 8tdebisoericliotngeB@dmixiurssith¢repf Balsatios, and its
0. Olﬁ\ﬂa(ﬁlﬁge Fqr copparison, the effect of
physiglodicay| Rtabis sgifSexanpl e of a substance having a
hypogl yceni ¢ ef fect was determ ned. The val ues

obt ai ned denonstrate that the inventive conpounds have _
5. Theccamnpaurid/obthel foghuladl asodaimerhin drsver mage eff chaims 3o 4, in which

R(1) e s g e o ok i albi B ate oo, ftfhs dhd mixtures
theré&?lfd SN g%, bAd Qt@%ﬁ%fd!og?ﬁ@&ﬁﬁéécép@é’&é shfisa reflectory

i latation of the vessels i'n order to conpensate the
oxygen deficiency. The vascul ar KATP channel

o THERAL G BB P PR B3 o lims' &5, whi

the p'ﬁéﬁ?lg%kﬁap Qarfyiiy HROGOOPERIZ) 8né B(B) RN 290N LidyY5L O

a reduced calciuminflux, resulting in a di]atation of
halopheny ey, in 8l dsiskereoisomeaiis ferve @narmixtuanes dheigek in all ratios,
1 N bl i j t he vessel and thus
and 'géapll&gl%@ﬁtcgg\(\gfzgg gg%oér)l%trsy fl ow under hypoxic
conditions. The test nodel used for determ ning the

coronary flow was an isol ated perfused La‘n e%gorff
7. A peagess §r pregarng @ ¢argpound atthedegaulsrl asot Aifaed #L0n@ P more of
clain§F 1 by Wltn Roripr ek g3 nidtind AR Rfile W he formula i,
the canul ation, the heart was suspended in the
perfusion solution in the Langendorff apparatus, and a
| at ex ball oo was inserted into the left ventricle.
The corapar ylf | ovAWasS ecorded using a flow
transducery” type E fromHel lige (Freiburg, Gernany).
R as perfuded W'Elth aNi_Enst ant Bkessure of 55
nm Hg. dgpoxi a was | t~doy' changi ng the aeration
from 95 %R{®ygen/5 % car bgﬁ\gi oxi de (= nornoxia) to 20
% oxygen/ 75 % ni trogen/ 5 arbon di oxi de. The coronary
flowin the control, i.e. without addition of a test
substance to the perfusate, was 7.9 m/m nute at
in wHiet PDR(2) and R(8yBave thebmeaningsiindicatednidesiaimepio 6, with a base

conditions. The test substance was_added to the
and with an R(1)-substituted isothiocyanate or an R(1)-substituted isocyanate or an
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perfusate 10 m nutes before starting the hypoxia and
was present in the indicated concentration. Bel ow, the
woaomasR2f | ow under hypoxi c conditions in pereemeEP2i0s/013087
the coronary flow of the control under hypoxic
conditions is indicated. The indicated values are
aver ages of neasurenents on42 hearts. Substance
Concentration Hypoxic coronary flow conpared with the
control in percent Exanple 4 1 mM 6 1 % Conparison (1)
N- R(@ %ﬁ@téﬂ(tﬂéhlgﬂfac%%ﬁl@ &Otbr grépaiihd 8donound of the formula |
encl ani de as an exanpl e of a substance havi ng
in whﬂﬂnﬁn@owgemtde@nlfuhang dlse gbresporing eanpsiungef the formula l'in
ned. The val ues obtai ned denonstrate that the
Wh'Cl?: nhHrs according to the invention have only a
slight effect on the vascul ar KATP channel .Clains 1. A
conmpound of the formula | , in which Ais CH2, CH2-CH2
8. Thercapppoumdofding; fornula |@syefaimest inseng gF mare of claims1 to 6 and/or its

oSGkl sBl Myl S gRalc o (€

(C3-C7)-cycl oal kyI groups can be substituted one or

nore tinmes by (G -C 4)- alkyl, and the (G - Cb-aldy
9. A pheymacetioal mpwltlmwhlch comprises one or more compounds of the

formlélégé %% pgéyw aredr fnbke SYEIrlareﬂﬁé Ig)y/tb 6?59&‘/8? tlﬁ@g?gfsl%lﬁglcally

one of nore uori ne
accepiab)e salts ahd arghdrmdepaticidiytaceeptalde gamidrer and can be
Identical or different, are hydrogen, hal ogen,
(G-CA4)-alkyl or (C-C 4)-al koxy, where the (G -C 4)-
10. THE o G¥lcbipofmdlorthd it gUPS can be substituted
one or nore tines uorine; in all their
stereoi soneric forns and m xtures thereof in al
rati os, and their physiologically acceptable salts,
nnot be n-propyl, n-hexyl or cyclohexyl
if at the sghe tige Ais CH2- C}Q X is oxygen and the

lghe p chyl 0 th groups R(2) and R(3) is 5-
) tho phe yl . he corrp und of the flornul a
| as chabqed in clai WF$(1$quur in all
its stere&(gbmsrlc f or s ures thereof in all

ratios, and its physiol ogi ca?ly)éccept able salts. 3 .

The corrpound of the fornmula | as clained in claiml,

in which X is oxygen, in all its stereoisoneric forns
m xtures thereof in all ratios, and its

physi ol ogi cal ly acceptable salts. 4. The conpound of

Ais Chig, CHr-+@H 201 Chls-CHACHKRd in one or nore of clains 1 to
3, inwhich Ais CH2-CH2, in all its stereoisomneric
forms and m xtures thereof in all ratios, and its

: j ' |y acceptable salts. 5. The conpound of
XISWP%PW%'I@@JI as clained in one or nore of clains 1 to
, in which R(l) is (C-C4)-alkyl or

R(ﬂi%ﬁvq?ﬁ%zg{e Boihig, (G- Bl ey diaiky eéregga?ffglkyl 1) cycloalkyl,
wher%ﬁhél(@gszn%P ‘&?bio\éll@??ﬁﬁlp@bia?l isaklSstithted JREOERIHNE ﬁﬁfésoéy (C4-Ca)-

as C in one or nore of clains

aIkyI5arcljd thev(C cBs)-alsyb ken{l)- gy@cla@lkulaanq/f(ﬁg Qﬁﬁll@ﬂ}ﬂ@p&m@zyloalkyl
aroup, Saf b4 s uRa G SR TRV IHE R ur ex ¢ her oof

in all ratl os, and its physiologically acceptable
salts. process for preparing a conpound of the

(2)femdn%(3a wh@b areandwndenéﬁéoae apgthersnd can be identical or
different, are hydrogen, halogen, (C4-Ca)-alkyl or (C4-Cs)-alkoxy, where the (C1-Ca)-

in w

alkyl and (C4-C,)-alkoxy groups can be substituted one or more times by fluorine;
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claims 1 to 6 , which conprises reacting a
pi peri di nesul fonam de of the fornmula 11, in which A
weRa)e/0asmd2 R(3) have the meani ngs indicated in eCHER2003/013087
to 6, with a base and with an R(1)-substituted
i sot hi ocyanate or an R(1)-substituted i socyanate or
anN-R(1 )-substituted trich#droacetanide or, for
preparing a conpound of the fornula 1 in which Xis
oxygen, desul furizing the correspondi ng conpound of
in all tmﬁr §RreBlsamerit foid R Thik@irsdtHeigof iB-alilMagios omwm of
e formula | as clainmed in one or nore of clainsi
physnelcmn@alk\fraqoeptqm@ salis,dgr nanuiacidiing aapedicarient farghe @rse@tment of

oS EARE RSy AR RIS oL Rl

flbnllétﬁ)rﬂsadﬂ@ﬂ cafdiad death, aiedueéd cbairastility bﬂtlfe mwht dschemias of the
their thSIO oglcally acceptable salts and
heartppaian@ee Dead sisgasge aBgiNaMesteris. ca &“ac1@ufﬁ¢1@n%@a5dloalyopathy,

cardlgér? %H%@fyéh%e %é’él S'Hs}%@mc’g%n 8? t%h?ﬁr}fbl‘@iﬁﬁﬁ@tl%‘@:@ensmve

potadsiun apannelsGh-the hebKy | | (C3 C7) -cycl oal kyl or
ACICBJ-aIkyIACS-C%-cycIoaIkyI, where the
(C3-C7)-cycl oal kyl groups can be substituted one or

11. Tzﬁ%g.%&?frgg?%% F@i lo@g;]fe)dfon?i (%iié/ ic%ﬁ @Ia%‘iirpslﬂ e?re (%Qimq @ arldronits
physi®ldgigallyyadoeptabié sgﬁs,ufps meaufastutod atrmedicachem fordhe igadment of

a"hyﬁh{agéeﬁﬁ%“ %g;'faf)ﬁ@r"}é?d“h%rroc%:fﬁ@% Qr?aﬁ@'aF&%ﬁﬁ? ‘cal or

di fferent, are hydrogen, halogen, (Ci-C4)-alkyl or
(G-C 4)-alkoxy, where the (Cl1-C4)- al kyl and

(G i-C4)-al koxy groups can be substituted one or nore
times by fluorine;in all their stereoisoneric forns
and m xtures thereof in all ratios, and their
physi ol ogi cal |y acceptable salts, for manufacturing a
medi canment for the treatnment of disorders of the
cardi ovascul ar system heart diseases, arrhythm as,
ventricular fibrillation, sudden cardiac death, a
reduced contractility of the heart, ischem as of the
heart, coronary heart disease, angina pectoris,
cardi ac insufficiency, cardionyopathy, cardiac
hypertrophy or a vagal dysfunction of the heart, or
for inhibiting ATP-sensitive potassium channels in the
heart. 11. The use of a conpound of the fornmula | as
clainmed in claim10, and/or of its physiologically
acceptable salts, for manufacturing a nedi canment for
the treatnment of arrhythm as, of ventricular
fibrillation or of sudden cardi ac deat h.



