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R(2)

R(6)

X=Sor0 R(6)

in which:
X is oxygen or sulfur:

~ R(1) s C(O)OR(9), SOoR(10), COR(11), C(OINR(12)R(13) or C(S)NR(12)R(13):

15 R(9), R(10), R(11) and R(12)
: independently of one anothér are CyHoy-R(14);
X is80,1,2,30r4,
where x cannot be 0 if R(14)} is OR(15) or SOsMe;
’ R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
: 20 having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFg,
C3F7, CHoF, CHF5, OR(1 5), 802Me, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1,2, 3, 4, 5,6, 7, 8 or 9 carbon atoms,



DER WRKUNG 0 O x / '1(2) X NR(4) R(5) - N-R(4) R(R(3) R 0)R(31} R(3) N

(l.a) NR(7) I'I /7 R(7) (Ib) R(2) R(6) R(6) (57) Abstract: Thgm&vz%p][%l gn
relates to arylated furane and thiophene carboxylic acid am des, ‘a netho
for the production thereof, the use thereof as nedicanents, in addition to
pharmaceuti cal preparations containing the conpounds of formula (la) andd
(I'b) wherein trj X R(1), R(2), R(3), 4), R(5), R(6), R(7.), R(30) an
R(31) have the same neaning as cited i nI t hle cl ai {mbl chgrﬁlo\r)gl to the_
invention, r the conpounds are rticular sui t ab _
anti-arrhythnic active ingredi en@g‘? ep@?ﬁtnyéﬁ%hfwmphemyh fusgl thienyl anlczl N
prophylaxi s of atrial arrhyt hm hefiplofteiiRy fetcthbidhald A Iddbbhilied b
atrial flutter. (57) Zusamrenfassung: Arylierte Furan-and
Thi ophencar bonsaur eani de, Ver f arsubstitded by dr, 2HerSsebstiutents $H1Gcte e g

| s Medi kamrent Bowi e sic enthal tende pahr.nazeutische Zubereitungen
?/erbi ndungen der Fornel (Ia) ancér?FBfO&B'F{'WR?ER@EJ, rRL B5F 3,198k 3, NOoRCN), ,

R(5), 6), R(7), R(30) and R(3 @ ru n _gngegebenen
B(ed)eut tl?ﬁlg)en hgb)en, sind ganz b_ei%%?é\&es %Q@F@gg@psﬁﬂ'l&aéﬂ'ﬂuggﬂg?zmg 1I’a2>2e
antiarrhythm sche Wrkstoffe, i @s&efﬁgl%%heatams gﬁ@gg?‘@vi@%bﬁ%ﬁdﬁ‘gﬁmﬂp)
von Vorhof - Arrhythm en, z.B. Vorhof Im mern_( i A

oder Vorhoff-Flattern (atrial es afbas} gimeth@adimes s&ﬂﬁﬁnoyl{%&%léﬁ% éh%t ]

lished: For an explanation of the two-|letter codes and _the ot
Fﬁgl II ?\t gr nat i onal Segr ch Report.meaIE)S'?EI\\f/\?ﬁBf"'i"BHQs reference is made to the
expl anations ("Quidance R(Bsf Ois?aiﬂiﬂF}'Ia[van)ﬁ, 2," "p§'r?Qgrtﬁfnogfﬁﬁ]%dgic/@%algglch
anmendi 59 the Notes on Codes and Abbrevi at1ons a he begimni™ sach
cl ai mi will be republished if sbawnerﬁeﬁdﬁmn&cmbenraagmbacf:gdjrtph@ﬁygg t he
PCT Gazette. received. - - -------- - 9 June 2005 WO 02/48131 1
PCT/ EPO1/ 13958 Descri pti on ARYLWRED iEyRaNESHNBdTen stligtite CARBORMIAC ACI D

AM DES W TH substitutents selected from the group consisting of F,
' Cl, Br, I, CF3, NO5, CN, COOMe, CONH»y, COMe, .
NHp, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
15 alkoxy having 1, 2, 3 or 4 carbon atoms,

dimethylamino, sulfamoy!, methylsulfonyl and
methylsulfonylamino;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hy_drogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
20 R(3) is CyHoy-R(16);
y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5
6,7.8,9, 10 or 11 carbon atoms, CF3, CaFs, C3Fy, CHoF, CHFo,

25 OR(17), 8OgMe, phenyl, naphthyl, furyl, thienyl or an N-containing
] heteroarométic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
substitutents selected from the group consisting of F, Ci, Br, |,
30 CF3, OCF3, NOp, CN, COOMe, CONHg, COMe, NH9, OH,

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



POTASSI UM CHANNEL BLOCKI NG EFFECT 5 A first dﬁ;pe%t Oof RE g)e presé((ani I nvention
r-ovi des a conpound of the fornmulae I a an , - - ?1, 005, _
?RR(SN(?) -R(4) R(X R(1)R(3) R( 0)R(31) R(3) NN R/ R(7) R(6 ‘gﬁg)?(g;(
Sor o OR(6) lalb in which: X is oxygen or sulfurz R(1) is C(Rlo :
S2R(10), COR(11), C(ONR(12)R(13) or C(Q NR(12)R(13); 15 R§9), R( 0),1
R(11) and R(12) independently of one another are CxH2x- R( 14), X is ’Ik’l
2, 3 or 4, where x cannot be 0 if R(14) is OR(15) or SO2Me; R(14) is alky

) | i 4, 5, 6, 7
[ 2, 3, 4, 5 or 6 garbon atons, cycloal kyl 20 having 3, 4, 5, 6, 7,
gawgnglé, or 11 carbon atorré,caf?%’] aﬁéﬂﬂ%,dfmeﬁwﬁmwswfwﬂ, MER{S)IfonSaM

hereroarom 1 havil 3 UL, & 5r N 5 o une
2005 2 where phenyl R%ﬁé)pmsﬁwd,ro@emwhawngfurzyl:a,, Atdri2eatboAomb he
N-contai ni ng het eroaromat i gyc%éalkﬁmsalflﬁlsgté,tif%egr 6 carbon atoms, CF3, phenyl or 2-,
5 3- or 4~ pyridyl,
where phenyl or 2-, 3- or 4- pyridyl are unsubstituted
or substituted by 1, 2 or 3 substitutents selected from
the group consisting of F, CI, Br, I, CF3, OCF3, NOo,
CN, COOMe, CONHy, COMe, NHp, OH, alkyl having

10 1,2, 3 or 4 carbon atoms, alkoxy having 1,2,3 0or4
carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;

or
R(3) is CHR(18)R(19);
15 R(18) is hydrogen or CzH22-R(16), where R(16) is defined as indicated
| above;
z is0,1,20r3;
R(19) is COOH, CONHo, CONR(20)R(21), COOR(22) or CH»>0H;
R(20) is hydrogen, atkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHp,-
20 CF3 or CyHaw~phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NOg, GN, COOMe.
CONH2, COMe, NHo, OH, alkyl having 1,2, 3 0or4
25 7 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
Vv is0,1,20r3;
_ w is0,1,2o0r3;
30 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms:

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;



substituted by 1, 2 or 3 substitutents selected fromthe group consisting
of F, d, Br, I, CF3, OCF3, NO2, CN, 5 COOVe, CONH2, COwe, NH2, neé%logyl
having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 car

atons, di net hyl am no, sul fanoyl, methylsul fonyl and nethyl sul fonyl am no;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atonms, cycloal kyl 10 having
3,4, 5 or 6 carbon atom; CF3 or phenyl,4 which is unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the group consi sting
of F, ON, COOWMe, CONH2, COMWe, NH2, OH, al kyl having

1, 2, 3 or%&ﬂar U%hyamm alkgl Felviraxy, had/ing dr.6 garbén%brﬁ n atons,
d| rret hyl am no, sul fanoyl, nethylsulfonyl and nethylsu ?ony i no; R( 13) is

hydr ogen, A kyl having 1, 2, 3 or 4 carbon atonms or CF3; R(2) is hydrogen,
al kyl havu:qg gmd:h@z or 4 carbon atonms or CF3; 20 R(3) is CyH2y-R(16); vy is
o, 1, 2, or 4, rey cannot be O if R(16) is OR(17) or SO2Me; R(16) is

al kyl haV| ng 1, tagetBer dre eSchHm@f@Qf haV| 3 4, b5,

6, 7, 89, 10 or 11 caE on at ons, rmﬂeﬁ’%g@%&@@ 29n@R(17)

SO2Me, panenyl € fepigged byhiGnyS-,oNHa- Nreetiji Rigai. NE) ;eroaromatlc
eny

having 1, Rg5), ﬁ(gffanéR 7, 8 or 9 carbon atons, where p ./ 'napht hyl ,
furyl, th| enyl and e(}\l-cont ai ni ng heteroaronatl c are unsubstltut ed or

substi t ut ed by \ndepepgdently efidnet arathenire el NP stin
of F, d, Br, 30 CF3, OCF3, N2, CN, % H%P%Sg'ﬁi& b ¢<y|

having 1, 2, 3 GQWZSQ(BMQ NHOH, aifkﬁ%vh@“ g 3lor ZcarBoR’" tgm.gun&02005 3
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyi or
10 methylsulfonylamino.
R(30) and R(31)
independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
or

15 R(30) and R(31)

together are oxygen or a chain of 2 methylene groups;
and their pharmaceutically acceptable salts.

20 A second aspect of the present invention provides a pharmacedutical
preparation, comprising an efficacious amount of at least one compound of
the formula | as defined above and/or of a pharmaceutically acceptable salt
thereof as active compound, together with pharmaceutically acceptable

vehicles and additives and, if appropriate, additionally one or more other

- pharmacological active compounds.

30




4 carbon atons, dinmethylanino, sulfanoyl, methylsulfonyl and

nmet hyl sul fonyl am no. R(17) is hydrogen, alkyl having 1, 2, 3, 4 uneszfsgrbon
atons, cycloalkyl having 3, 4, 5 or 6 cé&bon atons, CF3, pheny

3- or 4- pyridyl, where phenyl or 2-, 3- or 4- pyridyl are unsubstituted
or substituted by 1, 2 or 3 substltutents selected from the group

consi sting oft fl-'"fd @spegtrof the perent mnom('pzowd@\la USeQfea nd@ﬂ‘t’ﬁe NH2,

car bon ot o et AT Ak 78 Bfe ARbY Sndlel it e Wﬁéﬂw acceptdble

net hyl sul fOrgdliamemenf for thé?bﬁidUCﬁoﬂﬂR(alﬁ‘)éaﬁcJa%ent :hr%vl?@lﬁ) dh%nht\éfj%lgglﬁﬂg or
CZH2z- R( 16) where R( 16) I s defined as |nd| cated

R(19) is tiopdRj-he teesary 209 RroahylaxdooRK b )annel-CleaiGiied Miases s hydrogen
al kyl haV| ng 1, 2, 3, 4 or 5 carbon atons, CvH2v- 20 CF3 or OwM2w- phenyl,
where the phenyl ring is unsubstituted or substituted by 1, 2 or 3

sub ubst | t ut entA fawtheaspsdt bf the pfeeegtrunu@ntmomwaés Bt oiFa c@}nézo%hd df th&F3,
having 1, or4 25 carbon

OH, al ky
at ons, aI ko 59,-,“%90\‘0&, boas geﬁfﬂeCﬁa%Y%aﬁ loapéﬁsphajma@euyc@tm mepe‘.abiéz army|3
| tyhy | I , or
et iyl et (ot R RN o iaighrighPih Al Bl 05
i s al kyl ha\ﬂfnga@g la@, argyytimias Swiighbeanathenssliminated by action potential

prolongation.

A fifth aspect of the present invention provides a use of a compound of the
formula [ a or | b as defined above and/or of a pharmaceutically acceptable
salt thereof for the production of a medicament for the therapy or prophylaxis
of reentry arrhythmias.

A sixth aspect of the present invention provides a use of a compound of the
formula | a or | b as defined above and/or of a pharmaceutically acceptabie
salt thereof for the production of a medicament for the therapy or prophylaxis
of supraventricular arrhythmias.

A seventh aspect of the present invention provides a use of a compound of
the formula | a or | b as defined above andfor of a pharmaceutically
-acceptable salt thereof for the production of a medicament for the therapy or
prophylaxis of atrial fibrillation or atrial flutters.

An eighth aspect of the present invention provides a use of a compound of the
formula | a or ! b as defined above and/or of a pharmaceutically acceptable
salt thereof for the production of a medicament for the termination of atrial
fibrillation or atrial flutters (cardioversion).

A ninth aspect of the present invention provides a pharmaceutical preparation,
comprising an efficacious amount of at least one compound of the formula | a
or | b as defined above and/or of a pharmaceutically acceptable salt thereof



9 June 2005 4 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon

atonms or CF3; or R(3) and R(4) together are a chain of 4 or 5 g@@g%&ﬁe
groups, of which one nethylene 5 group can be replaced by -0-, -5-,7-NH,
-N(rmethyl)- or -N(benzyl)-; R(5), R(6)4kand R(7) independently of one
anot her are hydrogen, F, O, Br, I, CF3, NO2, CN COOve CONHZ, COVE NH2,
OH, al kyl ha@'i%/qﬂgol,anz,lKS shannet abloskeratasnesctive k campobngts, ndogsthdr Witler 4

' ' f |, t hyl sul fonyl or 10
ﬁS[E;Psﬁf?gﬁgFﬁﬁ?ﬁ%&m%@ggyﬁgﬁ%H%&@%ga%%ﬁﬁ§k§3ﬁ¥ﬁ§ry of one another are
hydrogen or alkyl having 1, 2 or 3 carbon atons; or 15 R(30) and R(31)

of 2 nethylene groups; and their

bhar maceut | i 19MGoeapedbia 4 ¢Bresent Anvenond toydes e ohempcesion

[ [ ' ' -nr | onprising an effi

bt of A Eaod BHRpIAG i %@ka?'ﬁ%seﬁﬁ'{%t% §F'at i%a'%m%@“asﬁ%a ‘;;f‘ggg or
fogaulay | az tlabl & sifined t dotyveotandforast iav Ha@mBesball

\c/)v}c tﬁ BEZ; xég@t ' G Iay a. gglpt bl o vegicl es andnad(;i ti vegj_ and, if

appropri ate, g%éﬁ s{eo%%ﬁfvrgﬂrga of8p oCR@Anel blegkes @i agfivearorapeunds,

conpounds. 2&gethér with ﬁaaﬁngmcgﬁg%&?@tatgg {,ﬁ.gaggg% %%I‘iﬁt pr esent

I nvention provides a use of a co . or mu “or | b as
defi ned above and/or of a pharmaceutically acceptable

An eleventh aspect of the present invention provides a pharmaceutical
preparation, comprising an efficacious amount of at least one compound of
the formula | a or | b as defined above andfor of a pharmaceutically
acceptable salt thereof and of a beta blocker as active compounds, together
with pharmaceutically acceptable vehicles and additives.

Preferred compounds of the formulae | a and | b are those in which:
X is oxygen or sulfur:
R(1) is C{O)OR(8), SO,R(10), COR(11) or C(O)NR(12)R(13);
R(8), R(10), R(11) and R(12)
independently of one another are C,Ha-R(14);
X is0,1,2, 3 or4,
where x cannot be 0 if R(14) is OR(15)
R(14) is alkyl having 1, 2, 3, 4 carbon atoms, cycloalkyl having
3,4, 5,6, 7, 8, 9 carbon atoms, CFa, OR(15), phenyl,
naphthyl, biphenyiyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl
and the N-containing heteroaromatic are
unsubstituted or



salt thereof for the production of a nmedi canent havi ng K+ channel - bl ocki ng
action for the therapy and prophyl axis of K+ channel - nedi at ed d§§§%§ﬁ§5 A
fourth aspect of the present invention provides a use of a conpound of the
formula | a or I b as defined above and/or of a pharnaceutically acceptable
salt thereof for the production of a nedicanent for the therapy or

prophyl axis of cardiac arrhythm as which can be elimnated by action
potential prolongation. A fifth aspect of the present invention provides a
use of a conpound of the formula | a or | b as defined above and/or of a
phar maceutical |y acceptabl e sal3ubstibiedbyfloR arsybsitutentsoseledted from the

nmedi canent for the therapy or pr | ax|.s,. of - preeant hy ias. A sixth
aspect of the present invention %@géicgéélggn%%[:oﬁﬂd'g%bwo%ncéggﬁ! NRg, CN,
formula |l aor | b as defined a f agppceuti cal.ly accept abl e
salt thereof for the producti ont%?@)m(?@a rqblﬂgr %%@gﬁﬁa&m 1e 2,
prophyl axis of supraventricul ar3 WJlBﬁFHW&%mgAaE&‘k?%%K}@S‘P?Q of , th

i 'O ne 1o mfr & 94 E’OP b

present. invention provides a use of a conpoun
as def’ned above and/or of a ph@’i@msedm‘ieﬂayiamincacsmﬁanwyl,enéthyltsulfdsmn%@,ﬁ for

t he production of a nedicanent f he.t herapy or prophylaxis of atrial
fibrillation or atrial fl utters.rR‘EAtRE/léPg?ﬂﬁa@%ect of the present invention

provides a use of a conpoR(d5pf id ARyl Havinghao |3 & 8f5|cafboc?§?t‘éﬁf§ eg@agﬁ%ﬁ o

and/ or of a pharmaceutically acceptabl e sal t' t’her eof e pr
a medi canent for the terninationNg¥ingtd idab orG earbbhatoms, 6F 3atrpihehyf | utt er s
(cardioversion). A ninth aspect of .the present invention provides a

phar meceuti cal preparation, comi& isgngHDsYtHied@ substittedy 1o a3 | east
d of the f la | i d/ or. of
o racbutToal 1y accept abl o sart oetuBpRSeleti bl i Bl feisdhoter

pharmaceutically acceptable salt thereo

channel bl ocker as active conpoufiEr, t,6ifeg, NG WEND CRORITETNED CaDMe,
accept abl e vehicles and additives., A tenth aspect of the present invention
provi des a phar naceut i cal NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

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

dimethylamino, sulfamoyl, methylsulfonyl and
15 methylsulfonylamino; |

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFa;
| R(2) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFg;
R3) is CyH2y-R(16);
y is0,1,2 3o0r4,
20 where y cannot be 0 if R(16) is OR(17) or SO2Me;

R(18) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6.7, 8 or 9 carbon atoms, CF3, OR(17), SOgMe, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atoms,
25 : where phenyl, naphthyl, furyl, thienyl and the N-containing
' heteroaromatic are unsubstituted or substituted by1,20r3
substitutents selected from the group consisting of F, Cl, Br, |
CF3, NO2, CN, COOMe, CONH», COMe, NH», OH, alkyl

| having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3or 4
30 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; '



[ i Si i [ t | east one conpound of
PL:D?L?L{JF;, I Cgmép ]SI Bgagnd:: T hggc;ggieaggg?grogf aa phar maceut i quﬂ 5
acceptabl e salt thereof and of an IKs channel bl ocker asdg_ct! ve cogﬁounds,
together with pharmaceutically acceptable vehi gl esaanﬂa?rralctelu;/ieal
el.eventh aspect of the present inventi onﬁgr ovi ]?s t IO e o ound of

reparation, conprising an efficacious ahmount of a e (

!tohepfornul al aor | b as defined above and/or of a pharmaceutically
acceptabl e salt ther and of a beta bl ocker as active conpounds, together
Cth i Eﬁ%) Sthasreos ikl saviagd! , & & diardscarBortitomed

wi th pharmaceuti cal | ce : o tldrencs e vgen of
conmpounds of the forml Se é@g@&avpﬁ%ﬁgigcﬁq 'I@)Q?&Pﬁe”ﬂ(fy)-?,-,
100 ROLL) nd kL2 D \ of one another are C H2ZX R(14); x is
R(10), R(11) and R(12) in iyl ( _

0, 1, 2, 3 or 4, where x cannot be if R(14) is OR(15) R(14) is alkyl
having 1, 2, 3, 4 carbon atons, whereqdienyl ohayisagr 43p Adyl % ulsubhiilod S

ar bon cat om CF3 OR(15), phenyl n hyl .. bi henyryl, furyl, thienyl or
gﬁr Rl?ggﬁt glmrs“ ng heteroaromat | c%lr'%Fiwgé)Jfnyi?@,r subsititidents sefeated Fooathieon
atons, where phenyl, naphthyl, lg,-@@@w,l-,g!!;ﬁ?ﬁ ny,l C'@{;ﬁ%%@'dsé\fhsz. ON,

N-contai ni ng heteroaromatic are unsubstituted or

[ [ h QNS4 St i ng
ubstituted by 1, 2 or 3 substiQO©Me; CONPI! ebNEONHLOH, HiQHRaGRGSH St
3f F, d, Br, I, CF3, OCF3, N2, CN, COOw, _CO\IHZ, Cg\{b, %{-@,ﬂ éﬁ\, a |
having 1, 2, 3 or 4 carbon at oRsgr satton dlarwsnglk&;)c(jyﬁawﬁgqr, 243G 40U Hhan

: ; | syl fonyl an
atoms, dinmethylam no, sulfanoyl atonrﬁé,halimse%ylam}t/no, sulfamoyl, methylsulfonyl and

10 methylsuifonylaming;
or

R(3) is CHR(18)R(19);
R(18) is hydrogen or CzH27-R(16), where R(16) is defined as indicated
above;
15 z is0,1,2o0r3;
R(19) is CONHy, CONR(20)R(21), COOR(22) or CH0OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHo,~

O

CF3 or CyyHow~phenyl,

where the phenyi ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO», CN,

COOMe, CONH9, COMe, NH2, OH, alkyl having 1, 2,

20

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, d-imethy!amino, suifamoyl, methylsulfony! and
25 _ methylsulfonylamino;
’ ‘ v is0,1,20r3;
w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
’ R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFg;
R(5), R(6) and R(7)



met hyl sul fonyl am no; R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atons,
cycl oal kyl having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, whjgh |2§
unsubstituted or substituted by 1, 2 or 3 10 substitutents sel ected from
the group consisting of F, d, Br, I, CF3, NO2, CN, COOWe, CONH2, COw,
NH2, OH, al kyl having 1, 2, 3 or 4 car bo atorrs, al koxy having 1, 2, 3 or
4 carbon atons, dinethylamno, sulfanoyl,’ nmethylsul fonyl and 15

met hyl sul fonyl am no; R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon

atons or CF3; E&Qp ? htydr en, alkyl having 1, 2, 3 or 4 carbon atons or
CF3; R(3) is Oy ﬁk‘ g V?fo 'Pfhewemydmgemﬁ €1\BrbIGHRY, N, CN fCEOM)
Is OR(17) or S (&aM l_jdll_l ving 1, 2, 3, 4, 5 or 6 carbon atons,
cycl oal kyl havi ng ©, V' @a\ﬂ%ﬁl Bod, %OodmartdeBatoﬁR(, ERoxySC2Me,

phenyl, napht hyj | an a| ning heteroaromati c having
1, 2, 3, 4, 5, 6avm§“lr,?[,or g %aég%ﬂgoé‘?%rfld\lr_“egy HRECe SPiasmgy! Fesngyl, medmrisutionyl or
furyl t hi enyI aedhylbefdbyizenihgi ni ng  het eroaromatic are unsubst ituted or

substit tﬁ%?&y 1 r 3 substitutents selected fromthe group consisting
of F, dR , NO2, CN, COOwve, CONH2, COMe, NH2, OH, al kyl having

1, 2, 3 or 4 ca,hgg | havi n 2, 3 or 4 30 carbon atons,
di met hyl ami no, suI , Of% E%%Ln%rcﬂ{ﬁ%yémﬂe“rﬂtq{W%@Nm@I?am aeart®niune
2005 6 R(17) |%tol"r3&:lrogen aI kyl. having 1, 2, 3, 4 or 5 carbon atons,
cycl oal ky& having 3, 4, 5 or 6 carbon atonms, CF3, phenyl or 2-, 3- or 4-

pyridyl,
R(30) and R(31)

10 are a chain of 2 methylene grbups
and their pharmaceutically acceptable salts.

Particularly preferred compounds of the formulae l'aand | b are those in which:
X is oxygen or sulfur;

15 R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CxHox-R(14);

X is0,1,2 30r4,
where x cannot be 0, if R(14) is OR(15);
20 R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFg,
C3sF7, CHoF, CHFZ, OR(15), phenyl, naphthyl, biphenylyl,

furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5, 6,7, 8 or 9 carbon atoms,

25 where phenyl, naphthyl, biphenylyl, furyt, thienyl and
- the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NOs, CN,
| COCOMe, CONHp, COMe, NHy9, OH, alkyl having 1, 2,
30

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



henyl or 2-, 3- or 4- pyridyl is unsubstituted or 5 substituted by
\i\herzeolro 3 gubs-titutents selected fromthe group consisting Of.&Uun%IZO%Pr’S
. CF3, OCF3, N2, CN, COOwve, CONH2, COMB, NH2, OH, alkyl havihg I,”°2,
o’r 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no,
syl fanmoyl , nethyl sul fonyl and 10 net hyl gul fonylam no; or R( 3)d| fs od as
CHR(18)R(19); R(18) is hydrogen or CZH2z-R(16), where R(16) is defi 5%
indi cated above; 15 z is0,1,20r3; R(19) is CONH2, CONR(20)R(21), COOR(
or CH2OH, R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons,
CvH2v- CF3 or CWH2w- phenyl , V\,he[)@to_ﬂ’f% qylﬂgﬂmfaTgﬁ&gzuélﬁa}r??ﬁqu?ﬁteh}g?{gﬁgypénd
substituted 2Q by 1, 2 or 3 su sel eq
consisting of F, d, Br, I, @3,&%@%@@@%, COOve, CONH2, COVe, NH2,

OH, alkyl having 1, 2, 3 B(15) cigration havm@m-@3@)@*5@%%895%3’@%0%@?
carbon atons, dinethylamno, sulfanoyl, nethylsulfonyl an _

met hyl sul fonylamno; v is 0, 1, Baving 8; 4vp pPEBEarkgn aioos, TF ::Zﬁf)eny@, I
hydrogen or al kyl having 1, 2, 3, 4 Rr, 5 C‘ig bon atonms; R(22) is alky
having™1, 2, 3, 4 or 5 carbon at JRICNipungubstifyed prsubsiituted tyl, RavBng 1,

2, 3, 4, 5 or 6 carbon atons or Wndstitéms seRcfd 789 R Qr 9 %gne %305 F,7
B o TP NP gregis Copgpting ]

I ndependently of one another are CE]I?/B;Olggg3 NOs, GN, COOMe. CONHy, COMe.
NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylaming;

10

R(13) is hydrogen;
R(2} s hydrogen or alkyl having 1, 2 or 3 carbon atoms:
R(3) is CHR(18)R(19);
15 R(18) is hydrogen or CzH>2-R(16),
R(16) is alky! having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CF3, OR(17), SOoMe,
phenyl, naphthyl, furyl, thienyt or an N-containing héteroaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
20 where phenyl, naphthyl, furyl, thienyl and the N-containing
| het_eroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, CI, Br, |,
CF3, NO2, CN, COOMe, CONHg, COMe, NH2, OH, alky}
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
25 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
‘ | methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
3- or 4- pyridy!, | |
30 where pheny! or 2-, 3- or 4- pyridyl is unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the



CONH2, COwWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, mt@)ﬂn%‘ﬁh&é)ny'

or nmethylsulfonylam no; 5 R(30) and R(31) independently of one another are
hydrogen or al kyl having 1, 2 or 3 carbon atons; or R(30) and R(31) 10 |
are, a chain of 2 nethylene groups and thgir phar maceuti cal |y acceptable |
salts. Particularly preferred conpounds of the fornulae | a and | b are

those in which: X is oxygen or sulfur; 15 R(1) is C(OOR(9), SO2R(10),

COR(11) or C(ONR(12)R(13); R(9), R(10), R(11) and R(12) independently of

one another are CXH2x-R(14); X |Qf00p @ﬁS@IonbF ¢l, BIEIGF¥ OBR ONOBeCRb i f

R(14) is OR(15); 20 R(14) is alk& havi n& , 4, 5 or 6 car'bon atons,
cycloal kyl having 3, 4, 5, 6, 7,680Me MHQQDMarNbIQ él!-d)rmkyl(ﬁé&nngrﬁ

G3F7, CH2F, CHF2, OR(15), phenyl, na ht tB/ phenylyl,  furyl’, thiényl
an N-contai ni ng het er oar omati ¢ hav o5 atgms alkogy haying, 1,2, & or9 cabbﬁn

atoms, 25 where phenyl, naphthyl, atgm@htgwélﬁ{ggm,ﬁg)égm@toyﬁlﬁ%%gyﬁqnyigngr 3

N- cont aizni ng heteroaromatic are unsubs
substitutents sel ected fromthe r’gefbmsutfomgdamtnd;ng of F, d, Br, I, CF3,

OCF3, NO2, CN, COO\/E\% (F?/E NH2, OH, al kyl havi ng 1 2 30 3 or 4
carbon atons, al kox avi ng 9 §3or 4 carbon 9 June 2005 8 atons,
di met hyl ami no, B( S)ammoNHgt CONRIZOIRIH ) 30BOR(22) or CHpOH;

R(20} is hydrogen, aikyi having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
CF3 or CyHoy-phenyl,

10 where the phenyl ring is unsubstituted or substituted

by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONHo, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
15 atoms, dimethylamino, sulfamoyl, methylsulfony! and
methylsulfonylamino;
v is0,1,20r3;
w is0,1,2o0r3;
_ R(21) is hydrogen or alky! having 1, 2, 3, 4 or 5 carbon atoms;
20 R(22) s alkyl having 1, 2, 3, 4 or 5 carbon atoms; |
R{4) is hydrogen, alkyl having 1 or 2 carbon atoms
R(5), R(6) and R(7) .
] ' independently of one another are hydrogen, F, Cl, Br, I, CF3, NO;, CN, COOMe,
CONH»5, COMe, NHo, OH, alky! having 1, 2, 3 or 4 carbon atoms,

25 alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl or methylsulfonylamino;
R(30) and R(31)
' independently of one another are hydrogen or methyi;

and their pharmaceutically acceptable salts.
30

Very particularly preferred compounds of the formulae I a and | b are those in which:



met hyl sul fonyl am no; R(15) is alkyl having 1, 2, 3, 4 or 5 car bon atoms

cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, y\g_lg
unsubstituted or substitut ed by 1, 2 or 3 substitutents sel ect romt he
group consisting of F, - d, Br, I, CF3, NO2, CN, COOwve, CONH2, COWe, NH2,

OH, al kyl having 1, 2, 3 or 4 carbon at qps, al koxy having 1, 2, 3 or 4
carbon atons, 10 d| rret hyl am no, sul fanoyl, nethyl sul fonyl and

met hyl sul fonyl am no; R(13) | s hydrogen; R( 2) is hydrogen or alkyl having
1, 2 or car bgn_ at ons ﬁl s CHR(18)R(19); 15 R(18) is hydrogen or
CzH2z- R(16), RCIYYYFE délﬁ?? Bhavi ng 1, 2, 3, 4, 5 or 6 carbon atonms,

cycl oal kRi(1) hafé'@@)@)R(l‘@) gt';:(h) R, 1(? & aq1 op@&@g@Rf‘t@ﬁm%)C% OR(17), SO2Me,

phenyl , napht hyl, fur e eroaromati ¢ havi ng
1, 2, 3 4, 5,RM@), R(1(§3 m19)§,¢dpm)atorrs 20 where phenyl, naphthyl, fury],
t hi enyI and the N containi ng heteroaromatic are unsubstituted or
substituted by 1, 2 'B?eBen%Qm%’tqftQmBemtﬁh@'eirec@,&diz{ -R¢td)t he group consisting
of F, , Br, I, CF3, N, COOVe, CONH2, COWe, NH2, OH, al kyl having
1, 2, 3 or4 carbon &t ons, '%pkéxg' $80fng 1, 2. 3 or 4 25 carbon atons,

o et yLart o, ol g} IGVhAYRGTA S0 T ML GBIV LB | 1T

3, 4, 5 or 6 carbon atons ha@ﬁmmeﬂ”lﬁl 708, -10 0811 @arbn dWisdiF, 8Qppher e

phenyl or 2-, 3- or 4- pyri i s unsubstituted or substituted by "2 or
3

3 subst itutents sel ected fG3R7, GoR) QidRg, 800Me, phenyl, naphthyl, biphenylyl
furyl, thlenyl or an N-containing heteroaromatic having 1, 2, 3,
10 4,5,6,7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, fury, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NOo, CN,
15 COOMe, CONHp, COMe, NHy, OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, suifamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen;
.20 R(2) - is hydrogen or methyl;
R(@3) isCyHpy-R(16);
Ly is0,1,2, 30r4;
where y cannot be 0, if R(16) is OR(17);
R(16) is ai_kyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
25 | 6,7,8,9, 10 or 11 carbon atoms, CFa, CaFs, C3F7, CHoF, CHF 5,
OR(17), SO2Me, phenyl, naphthyi, furyt, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
héteroaromatic are unsubstituted or substituted by 1, 2 or 3
30 substitutents selected from the group consisting of F, Cl, Br, |,
CF3, NO2, CN, COOMe, CONH», COMe, NH», OH, alkyl



9 group consisting of F, d, Br, I, CF3, OOF3, NO2, CN, COOw, CONH2,

COwve, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy @%ieggoé, 2,
3 or 4 carbon atons, dinethylamno, sulfamoyl, nethylsulfonyl an

met hyl sul fonylamno; z:is 0, 1, 2 or 3; R(19) is CONH2, CONR(20)R(21),
COOR(22) or CH2COH, R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atons, CvH2v- CF3 or OwH2w phenyl, 10 whérle the phenyl ring is
unsubstituted or substituted by 1, 2 or 3 substitutents selected fromthe
group consisting of F, A, Br, |, CF3, NO2, CN, COOwe, CONH2, COMe, NH2,
OH, al kyl having 1, 2, 3 orhavingds Bod catlarmbomblamy, dMesythving 2,0 % g 44
carbon 15 atons, dinethyl arrjégr% ) Ifan&x’l, r]et hylsulrfonyl andg T

met hyl sul fonylamino; v is O; pn-ajorgs, dii &irylamino, suifameyl, setRyigaloriys and
hydr ogen or al kyl havi ng 11n%1h@3ulfﬂan9l%nﬁ &arbon atons; 20 R(22) is alkyl
having 1, 2, 3, 4 or ﬂrb_on atonms; "R(4) is hydrogen, alkyl having 1 or 2
carbon atons R(5), R%éf ani§ hwdrogenn aligybhateng 11y 208, ﬁbﬁswﬁéd?ﬁétoﬁ‘fé

H2, OH, al kyl

hydrogert, F, d, Br, |, CF3 'I\(gﬁ: , H2, COve, N

having 1, 2, 3 or4 carbon atShE Yéggl‘é‘r’ggy’ ﬁaﬂri%ﬁ]garh?pnz,tores&% mremybor 2-,

atons, di met hyl am no, sul fagrq*l,;,_p H&tﬂhyl sul fonyl or nethyl sul fonyl am no;

R(30) and R(31) independently of gne anot her are hydrogen or nethyl; and

their phe_lr maceutical |y accept abl evisaé bhen@Alr 2-, 3- or 4- pyridyl is unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, I, CF3, NO, CN,

10

COOMe, CONHp, COMe, NHo, OH, alkyl having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(4) is hydrogen or alkyl having 1 or 2 carbon atoms:
15 R(5), R(6) and R(7)
independently of one another are hydrogen, F, Cl, Br, |, CF3, NO,, CN, COOMe
CONH», COMe, NH2, CH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyi or
methylsulfonylamino;

20 R(30) and R(31)

independently of one another are hydrogen or methyl;
and their pharmaceuticaily acceptable salts.

Particularly especially preferred compounds of the formulae | a and | b are those in
25 which:

R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13)
R(9), R(10), R(11) and R(12)
independently of one another are CxHox-R(14);
X is0,1,2o0r3;

30 R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3,
4,5, 6,7, 8o0r9 carbon atoms, CF3, phenyl or pyridyl,



Very particularly preferred conmpounds of the fornulae | a and | b are those
in which: 9 June 2005 10 X is oxygen or sulfur; R(1l) is C(O)O%?%ezoos
S2R(10), COR(11) or C(ONR(12)R(13); R(9), R(10), R(11) and

i ndependently of one another are CXH2x-R(14); 5 x is 0, 1, 2, 3 or 4,
R(14) is alkyl having 1, 2, 3, 4, 5 or 3 carbon atons, cycloal kyl having
3, 4, 5 6, 7, 8 9, 10 or 11 carbon at ﬁs CF3, C2F5, C(C3F7, CH2F, CHF2,
SO2Me, phenyl, naphthyl, biphenylyl, furyl, thienyl or an N containing

het eroaromatic having 1, 2, 3, 10 4, 5, 6, 7, 8 or 9 carbon atons, where
phenyl, naphthyl, bi phenyl¥hereplisnyl andipyrigyi aradinsubstithkesont @ibitinded by 1

het eroaromati c are unsubst r ubstituted 1, 2 or 3 substititents
sel ected fromthe group c‘(s)'ln%jlg%tﬁlétegfs @e‘éﬁg f@m% geup, cansrdingnedF, GiN, 15
COOVe, CONH2, - COVe, NH2, @@, iaCRylObsvi g, ; c ,

al koxy having 1, 2, 3 or 4 car bo% atﬁ\g’rrs, ojﬁlkrr%thﬁy'ﬁg?nfr%g?’ g{#}?gﬁgkfﬁgﬁ or 2
met hyl sul fonyl and net hylcabémoaidnasyi no; R(13) is hydrogen; 20 R(2) is
hydr ogen or c R is CyH2y-R(16); y is 0, 1, 2, 3 or 4; where y
cannot 2be 0, %hﬁéld?h&é@ﬁ("i?); R(16) is alkyl having 1, 2, 3. 4, 5 or 6
carbon aR({@)s, igmﬂ@éﬁyl having 3, 4, 5, 256, 7, 8, 9, 10 or 11 carbon
at ons, . C2F5 F7, CH2F, CHF2, OR(17), SO2Me, phenyl, naphthyl,
furyl, t nyI'S(ngﬂy‘N?ﬁihtai ning heteroaromatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atomB, where phenyl, naphthyl, furyl, thienyl and the
N-containing Y 150, 1or2;

R(16) s alky! having 1, 2 or 3 carbon atoms, cycloaikyl having 5 or 6 carbon
10 atoms, CF3, phenyl or pyridyl,

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 carbon atoms selected from the group consisting of F, CI,
CF3, OCF3, alkyl having 1, 2, 3 carbon atoms or alkoxy having
1 or 2 carbon atoms;
15 R(4) s hydrogen;
R(5), R(6) and R(7)
independently of one another are F, Cl, CF3, CN, COOMe, CONH», COMe,
NH2, OH, alkyl having 1, 2, 3 carbon atoms, afkoxy having 1 or 2 carbon |
atoms;
20 R(30) and R(31)

independently of one another are hydrogen or methyl;
| and their pharmaceutically acceptable salts.

In particular, especially preferred compounds of the formulae | a and | b are those in
25 which: |

X ~ is oxygen or sulfur;
R(1)  is C(O)OR(9) or COR(11);
R(9) and R(11)
independently of one another are CxHox-R(14);
30 X is 0, 1,20r3;

R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl,




het eroaromatic are unsubstituted or substituted by 1, 2 or 3 30
substitutents selected fromthe group consisting of F, O, Br, dd QE}SPKQ’
CN, COOwe, CONH2, COwve, NH2, OH, alkyl 9 June 2005 11 having 1,2 4
carbon atons, al koxy having 1, 2, 3 or4 carbon atons, dinethylam no,

sul fanmoyl, nethyl sul fonyl and nethyl sul fonylam no; R(17) is hydrogen, :
al kyl having 1, 2, 3, 4 or 5 carbon atomd3 5 cycloal kyl having 3, 4, 5 or 6
carbon atons, CF3, phenyl or 2-, 3- or 4- pyridyl, where phenyl or 2-, 3-
or 4- pyridyl is unsubstituted or substituted by 1, 2 or 3 substitutents

sel ected fromthe group consi stiwigerefpHenyGs.unBi , : 0
penyC.up bsttutedfoh s iR #t%\IB%i,or 2

COOMe, CONH2, COWe, NH2, OH, al kyl havi ng{ 1 or 4 car

al t«ﬁxly hﬂ/i ngI 1, 3 3 '?[1 I4 C?][ bo}ri”b&fitb‘ﬁ%? SR?BleéteIdyfr mdﬁth@gr@m {:@ﬁlmgtk }n,ghof[:_, .
met hyl sul fonyl an met hyl sul f onydag} no; S rogen or al kyl "havi ng
or 2 carbon atoms; 15 R(5), R(6) Iéﬁth?‘;?’ é}ﬂ‘gjgpg]ﬁg@mﬁg‘aﬁmgoh@.é@taﬂmyare
hydrogen, F, d, Br, |, CF3, N2 LR b%ﬂ\&? COve, NH2, OH, al kyl
havi ng #ﬁ@‘? 3 gr 4 carbon atons, al Koxy hg{/l ng ér,‘nsz 3 or 4 carbon atons,
di met hyFanfo, @Lhyﬂéqa?ﬂ,, met hyl sul fonyl or nethyl sul fonyl ami no; 20 R(30)

and R(31)Rrndeps I . one another are hydrogen or nethyl; and their
phar naceut i(:)(r:)al I y%ﬁgg)’e salts. Particularly especially preferred

conpounds of the formpaggloa and | b are those in 25 which: R(1) is
C(O OR(9), sozFlg 1,%3 ,. COR(11)" or CCONR(12)R(13); R(9), R(10), R(11) and
R(12) - R(16) " is alkyl having 1, 2, 3 carbon atoms, cycloalkyl having 5 or 6 carbon

atoms, phenyt or pyridyi,

10 '
where phenyl and pyridyl are unsubstituted or substituted by 1,

2 {lacuna] selected from the group consisting of F, Cl, CFg, .
alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2
. carbon atoms;
R(4) is hydrogen;
15 R(5), R(6) and R(7)
independently of one another are hydrogen, F, CI, alkyl having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
are hydrogen;

20 and their pharmaceutically acceptable salts.

The compounds according to the invention were hitherto unknown.

. They act on the 'Kv1.5 potassium channel and, as ultra-rapidly activating delayed

rectifiers, inhibit a designated potassium current in the human atrium. The compounds
25 are therefore very particularly suitable as novel antiarrhythmic active compounds, in

particular for the treatment and prophylaxis of atrial arrhythmias, e.g. (atrial fibrillation
AF) or atrial flutters. |

Atrial fibrillation (AF) and atrial flutters are the most frequent persistent cardiac
30 arrhythmias. Occurrence increases with increasing age and frequently leads to fatal
‘sequelae, such as cerebral stroke. AF affects about 1 million Americans annuaily and

leads to more than 80,000 cases of stroke each year in the USA. The presently



i ndependently of one another are CxH2x-R(14); x is0, 1, 2or3; 30 R( 14) ?
alkyl having 1, 2, 3 or 4 carbon atons, cycloal kyl having 3, 9Jun 290ﬁ and
or 9 carbon atoms, CF3, phenyl or pyridyl, 9 June 2005 12 where p eln L
pyridyl are unsubstituted or substitut ed by 1 or 2 substltutEnltshse_ ec i
fromthe group consisting of F, O, I, CF3, OCF3, OH, alky aving 1,

2, 3, alkoxy having 1 or 2 carbon atomé'4 5 R(13) is hydrogen: R(2) is

[ | kyl having 1, 2
hydrogen; R(3) is H2y-R(16); y is 0, 1 or 2; R(16) is a
o?l 3 gar bon(a%oms Oéycl oal kyl having 5 or 6 carbon 10 atons, CF3, phenyl

or pyri dG¥StomaEy antizrehythmieriofglasse | amclliuegubs the tédﬁéuﬂ%néé‘?ﬁtb'df%@%&%; 1

o Kyl hagrenoy B CBHNER, PecBifhe SF i B RRPAGNY b mie Shiccefidstm Trisoats 15
R(4) IS thptafogza orodtbichl Sects Y AbvbBRRANEFBLY, AL ARSI Gelns ©

av n
St omsCF a?@'@k?”'ﬁ&bw@s S dﬂatﬁlc/&ﬁbdﬁeamﬂ otag, 1995,R(m ano6;R\&leri ndependent | y

i r phar maceut i cal | y
gfccggtegbl e sglméﬁﬁllﬁ}ﬁg%ﬁ%%%g%h}eﬁ Eéh@i 6” t*BF‘g)F erred conpounds of the
formulae | a and I b are those in 25 which: X is oxygen or sulfur;

It has been shown that most supraventricular arrhythmias are subject to “reentry”
excitatory waves. Such reentries occur when the cardiac tissue has a slow conductivity
and, at the same tlme very short refractory periods. increasing the myocardial

10 refractory period by prolonging the action potential is a recognized mechanism of
ending arrhythmias or preventing their formation (T.J. Colatsky et al, Drug Dev. Res.
19, 1990, 129 - 140; “Potassium channels as targets for antiarrhythmic drug action”).
The length of the action potential is essentially determined by the extent of repoianzmg

K™ currents which flow out of the celi from various K¥ channels. Particularly high
15 importance is ascribed here to the ‘delayed rectifier’ lx, which consists of 3 different
components, IK;, IKg and IK ;.

Most known class Il antiarrhythmics (e.g. dofetilide, E4031 and d-sotalol) mainly or
exclusively block the rapidly activating potassium channel IK,, which can be
20 demonstrated both in cells of the human ventricle and in the atrium. However, it has
- been shown that these compounds have an increased proarrhythmic risk at fow or
normal heart rates, arrhythmias which are designated as “torsades de pointes” being
. Observed (D. M. Roden, Am. J. Cardiol. 72, 1993, 44B - 49B: “Current status of class
ol antiarrhythmic drug therapy”). In addition to this high, in some cases fatal risk at a
25 low rate, a decrease in the activity has been found for the ik blockers under the

conditions of tachycardia, in which the action is especially needed (“negative use-
dependence”).

While some of these disadvantages can possibly be overcome by blockers of the slow-
30 activating component (IKs), their activity has hitherto been unconfirmed, since no

clinical investigations using IKs channel blockers are known.




[ her
R(1) is O OR(9) orCOR(11); R(9) and R(11l) independently of one anot
aﬁe)CXFQi%F%14§;) 30 x is 0, 1, 2 or 3; R(14) is cycloalkyl hav??ﬁF§@8% 6
carbon atons or phenyl, 9 June 2005 13 where phenyl is unsubstituted or f
substituted by 1 or 2 substitutents selected fromthe group consisting o ,
F a, Br, I, CF3, OCF3, OH, alkyl havH_g 1, 2, 3 or alkoxy havi ng l-or
carbon atons; 5 R(2) is hydrogen; R(3) s CyH2y-R(16); y is 0, 1 og 2; bon
R(16) is alkyl having 1, 2, 3 carbon atons, cycloalkyl having 5 or cgr
atons, phenyl or Pyridy! 10 where phenyl and pyr[dyl are unsubstitute Cfr
subst it utl&§ Bgrtigularly rapigy; rﬁﬂt’\’gﬁmgean@defyrdmw?sgnmtﬁlgmp?wg?gg gH‘eC Z’r .
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having 1 or 2 carbon ato f _ _
phar ngcehvmalatgiumlc beibitibh ef ted 1, pOtessRORRMREY ARFHid [}ﬁ_:st f tfd?‘ﬁpé@/o%ggl on
were hitherto unknown. They act on the 'Kvl. 5. pot assi um channel™ "and,

ul t r a- Papitaitye Kkibitian of < dw Ky ed partiodarfyi effective mhéthbd fer RN 8% atrial
potassium.,current in the human atrium The conpounds 25 are therefore very

par ti cul &FtAN RFPDHA anditbus doreending oapravention of atrial aerhgtmmias dathenatical
models of the human action potential suggest that the positive effect of a blockade of

the IK)r, especially under the pathological conditions of chronic atrial fibrillation, should

be particularly pronounced (M. Courtemanche, R. J. Ramirez, S. Nattel,
10 Cardiovascular Research 1999, 42, 477 - 489: “lonic targets for drug therapy and atrial
fibriltation-induced electrical remodeling: insights from a mathematical model”).

In contrast to IKyand IKg, which also occur in the human ventricle, the IKy,, indeed

plays an important role in the human atrium, but not in the ventricle. For this reason, in
15 the case of inhibition of the IK,, current, in contrast to the blockade of IK; or IKg, the

risk of a proarrhythmic action on the ventricle is excluded from the start (Z. Wang et al,
Circ. Res. 73, 1993, 1061 - 1076; “Sustained Depolarisation-Induced Outward Current
in Human Afriaf Myocytes”; G.-R. Li et al, Circ. Res. 78, 1996, 689 - 696: “Evidence for
Two Components of Delayed Rectifier K*-Current in Human Ventricular Myocytes™ G.

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

- Antiarrhythmics which act via selective blockade of the Ky, current or Kv1.5 channel

~ have hitherto not been available, however, on the market. For numerous pharma-

25 ceutical active compounds (e.g. tedisamil, bupivacaine or sertindole), a blocking action
on the Kv1.5 channel has indeed been described, but the Kv1.5 blockade here is in
each case only a side effect in addition to other main actions of the substances.

WO 98 04 521 and WO 99 37 607 claim aminoindans and aminotetrahydro-
naphthalenes as potassium channel blockers which block the Kv1 .5 channel. Likewise,

30 structurally related aminochromans are claimed as Kv1.5 blockers in WO 00 12 077.
The application WO 99 62 891 claims thiazolidinones which likewise block the



particular for the treatnment and prophylaxis of atrial arrhythnias, e.g.
(atrial fibrillation AF) or atrial flutters. Atrial fibrillatiﬁg '%gzcé and
atrial flutters are the nost frequent persistent cardiac 30 arr y%’ 032
Qccurrence increases with increasing age and frequently |leads to fatal
sequel ae, such as cerebral stroke. AF affects about 1 mllion Anericans
annually and leads to nore than 80, 000 18ases of stroke each year in the
USA. The presently 9 June 2005 14 customary antiarrhythm cs of classes |
and 11l reduce the reoccurrence rate of AF, but are only of restricted use
because GPIAIRM chaneek The applicatiomstWid 88 I8 AR WE 98HEAPS hymitheghor
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| ength of the action potential is essentially determned by the extent of
repol arizing K+ currents which flow out of the cell fromvarious K+
channels. Particularly high 15 inportance is ascribed here to the 'del ayed
rectiflhﬁr' | K, which consists of 3 different conponents, IKr, IKs and
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of class | anti ythmc . In addition to this high, in
sone Yases fatal risk at a 25 lowrate, a decrease in the activity has been
found f t | Kr_ bl ockers under, the

Fhe éb?npoun S can be employed for the termination of existing atrial fibrillation or

flutters for the recovery of the sinus rhythm (cardioversion). Moreover, the substances

reduce the susceptibility to the formation of new fibrillation events (maintenance of the
sinus rhythm, prophylaxis).
20

The compounds according to the invention were hitherto unknown.

. If the discussion in this invention is of compounds of the formula |, compounds of the
formulae | a and [ b are always meant here.

25 |
- According to the invention, alkyl radicals and alkylene radicals can be straight-chain or
branched. This also applies to the alkylene radicals of the formulae CxH2x, CyHay,
CzH2z, CyHay and CyHoy,. Alkyl radicals and alkylene radicals can also be straight-
chain or branched if they are substituted or are contained in other radicals, e.g. inan
30 alkoxy radical or in a fluorinated alkyl radical. Examples of alkyl radicals are methyi,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyi, n-hexyl, 3,3-dimethylbutyl, heptyt, octyl, nonyl, decyl, andecyl, dodecyi,



conditions of tachycardia, in which the action is especially needed
(“negative use- dependence"). While sone of these disadvantagesggua}hrc}z05
possi bly be overcone by bl ockers of the slow 30 activating conponéen
(IKs), their activity has hitherto been unconfirnmed, since no clinical
investigations using |IKs channel blocker? are known. 9 June 2005 15 The
"particularly rapidly" activating and véd y slowy inactivating conponent of
the delayed rectifier IKur (= ultra-rapidly activating del ayed rectifier),
whi ch co res&o ds 1o the Kvl.5 channel, plays a particularly large role in
a
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human atrium but not in thgéégmdr){p’g(ﬁ@&bly%’a{ﬁ?%ﬂwgﬁg‘ﬁﬁowt 15 the case of

i nhi bi t PoORSETYIysoprepyl.cyaiopertyl, 2-methyftyciotutyl 03-ith It aakBas), ¢ clb nl%f, | Ks,
ro

the rq : r 1c action on the ventricle is excluded t he
ot ar 11} 5YEhnS SRGRYLITb Ao 4 eBlicyd5neRA chmetwiordoheslamants
Depol ar bgdbheﬂyl,@doedt{%war d Current in Human Atrial Myocytes"; G-R Li

et al, Crc. Res. 78, 1996, 689 - 696: "Evidence for Two Conponents of
Del ayed Rectifier K -Current in Human Ventricular Myocytes"; G 20 J. Anps
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currents of huran atrial and su
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1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or S-thiazolyl, 3-, 4- or 5-isothiazolyl,
1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2, 3-thiadiazol-4- or -5-yl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyi, 1-, 2-, 3-, 4-, 5-,
20 .6- or 7-indolyl, 1-, 2-, 4- or o-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl, 2-, 3-, 4-,
5, 6, 7- or 8-quinolyl, 1-, 3-, 4-, 5, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5-, 6-. 7- or 8-
quinazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-,
6-, 7- or 8-phthalazinyl. Also included are the corresponding N-oxides of these
: compounds, i.e., for example, 1-oxy-2-, -3- or ~4-pyridyl.
25 ‘
Particularly preferred N- containing heterocycles are pyrrolyl, imidazolyt, quinolyl,

pyrazoiyl, pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl.

Pyridyl is either 2-, 3- or 4-pyridyl. Thienyl is either 2- or 3-thienyl. Furyl is either 2- or
30 3-furyl.

Monosubstituted phenyl radicals can be substituted in the 2-, the 3- or the 4-position,



each case only a side effect in addition to other main actions of the
substances. WD 98 04 521 and WD 99 37 607 cl ai m am noi ndans and 5

am not et rahydr o- napht hal enes as potassi um channel bl ockers whi 25282 the
Kvl.5 channel. Likew se, 30 structurally related am nochronmans are cl ai ned
as Kvl.5 blockers in WD 00 12 077. The application WO 99 62 891 cl ai ns

t hi azol i di nones which |ikewi se bl ock thel® June 2005 16 pot assi um channel .
The applications WO 98 18 475 and WO 98 18 476 claimthe use of various
pyri dazi non%?s .and phosphi ne oxi des as antiarrhythm cs which should act via

bl ockade Wiubstilitedkisy thetha-, 2xdre 2donB Gudig- mEB5-méimmairlws@%mg§whiegeg,
however, _ n r n VO 5 936). Al conmpounds described in
the 5 abg\?:?é’ﬁén{’l’on’ce)%g’raé[p)’p‘?’?'gt%g‘né' %{'r:ggéé%ff(?ﬁﬁqf{)e%ﬁﬁlf@blfbe@BM‘Berent to
t he conpanabigousiycisalapgidsitottie N- i ' | ion. For . all
corrpound? c} ai rreaw I n tﬁ%l al())over';'é%ﬁﬂg‘ndé Q%f&rééygﬁ%ﬁ%: {h%gth!:%?'ﬁpgﬁrt%%ta are
known t o ¥ radigals has now surprisingly been found that the arylated furan-

and t hisopphenecar boxam des described here are potent blockers of the human
Kvl.5 channel. They can therefore be wused as novel antiarrhythm cs having

a parti clil thel gasadfaiit ardesutsstaaticn ¥f #FafikdiSthe! dubsBRl: i1 ounds
are sui ta@l e for the treatnent of supraventri culsaﬁrehg’r:l%]ripﬁr%%g%&cgg%.
atrial fP0e9Mation or atrial flutters. 15 The conmpounds can be enpl oyed

for the termnation of existing atrial fibrillation or flutters for the
recovery of the sinus rhythm (cardioversion). Mreover, the substances

reduce tME&(3Lgred {4 ogether aoe Bhehairooidbi gin&hylRaw chb_%é,' SFHION oR¥ent s

ot nsSBEMs bt 3 enRreshion Bam 51 Nih el sndisbem radicalbitagatherent | o
e al ways. moant oy Sl e Rt PR 8= o0 b b s L Mgen hefdPeiand
al kyl enYCRASRITEligine, pipesiding, ghorpbbline) thiomdrpasiitestc. This al so applies to
t he al kyl ene radi cals of the formul ae CXH2x, CyH2y,
If the compounds of the formula | coniain one or more acidic or basic groups or one or
- 15 more basic heterocycles, the invention also includes the corresponding physiologically
or toxicologically tolerable salts, in particular the pharmaceutically utilizable salts. Thus
the compounds of the formula | which carry acidic groups, e.g. one or more COOH
- groups, can be used, for example, as alkali metal salts, preferably sodium or
potassium salts, or as alkaline earth metal salts, e.g. calcium or magnesium salts, or
20 as ammonium salts, e.g. as salts with ammonia or organic amines or amino acids.
. Compounds of the formula | which carry one or more basic, i.e. protonatable, groups or
contain one or more basic heterocyclic rings can also be used in the form of their
. physiologically tolerable acid addition salts with inorganic or organic acids, for example
* as hydrochlorides, phosphates, sulfates, methanesulfonates, acetates, lactates,
25 maleates, fumarates, malates, gluconates, etc. If the compounds of the formula |
_simu!t.aneously contain acidic and basic groups in the molecule, in addition to the salt
- forms described the invention also includes internal salts, ‘betaines’. Salts can be
obtained from the compounds of the formula | according to customary processes, for
example by combination with an acid or base in a solvent or dispersant or alternatively
30 from other salts by anion exchange.

If appropriately substituted, the compounds of the formula | can be present in



CZH2z, CvH2v and OwH2w. Al kyl radicals and al kyl ene radi cals can al so be
st.raight- chain or branched if they are substituted or are contgl qug
other radicals, e.g. in an 30 al koxy radical or in a fluorinate éPkQ
radi cal . Exanples of alkyl radicals are nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, 3,3-dinethylbutyl, Hgﬁtyl, octyl, nonyl, decyl,
andecyl , dodecyl 9 June 2005 17 tridecyl, tetradecyl, pentadecyl,
hexadecyug & adﬁp , octadecyl, nonadecyl ei cosyl. The dival ent

radi cal s HIEPPOMSTITIRMMAc éhe aampatisds of the formblal laimitaih eSS MR Conters of
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car
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-5-yl, Ip&n:%ofthembrﬁp@undk;oﬂhe*fénﬁufa!z 3- or 4-pyridyl, 2-, 4-, 5- or
6- pyrlmdl nyl, 3- or 4-pyridazinyl, pyra2| nyl , 1- 2-, 3-, 4-, 5-, 20.6- or
7-indol yl, 1-, 2-, 4- or b5- ben2|mdazol yI 1-, 4-, 5- 6- or

6-, 7-

7-1 ndazqmél ui 4-, 5-
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corrpoun N §eqyensgs designged relow apyscheirles 2% £ bhg ‘tﬂ?‘r 'y
pr ef er r eatiidals (RN} & R(ngﬂ?ﬁé)eérfbcﬁ(‘(b?far%r R O sk defllnrgddaaszfgljl}éla Cabova

fed above, lf
not stated otherwise below.

Thus a compound of the formula | b, for example, is obtained as in scheme 1 (method
20 A) or scheme 2 (method B). In an analogous manner, compounds of the formula | a

: can be prepared using the corresponding halides il a (for structure see scheme 4).



pyrazol yl, pyridyl, pyrazinyl, pyrimdinyl and pyri'dazi nyl . Pyri dyI i's
either 2-, 3- or 4-pyridyl. Thienyl is either 2- or 3-thienyl.

either 2- or 30 3-fury! Mnosubstituted phenyl radicals can be su é?bguted
inthe 2-, the 3- or the 4-position, 9 June 2005 18 disubstituted in the

2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-position, or trisubstituted in the
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- o?r03,4,5-position. Correspondi n

the sane anal ogously also applies to the N-containing heteroaromatics,

t hi ophene or the furyl radical. 5 In the case of di- or trisubstituti
a radical, the substituents can be ideéntical or different. If R(3) an
R( 4) together are a chain of 4qg£ _ hy)-8#8 groups, of which one 10
met hyl ene groupcﬁg [N IaceJ NS-, -NH etc., then these rad
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acidic or basic group one ‘or 15 nore ba5|c het er ocycl es, the inve
al so includes the cBespondi ng physiologically or toxicologically
tolerable salts, in,particular the pharmaceutically utilizable salts.
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in the nolecule, in addition to the salt forns described the |nvent|on

al so includes internal salts, 'betaines' . Salts &gan be

1. R(1)-Z, 2. R(2)-Y

Scheme 1

Arylated furan- and thiophenecarboxamides of the formula IV b can be prepared by
_ palladium-catalyzed Suzuki coupling (which can be carried out, for example, in the
5 presence of Pd[(PPhs)],s as a catalyst, sod:um carbonate as a base and
1,2-dimethoxyethane as a solvent) of an aromatlc halide of the formula Ili b with an
aromatic boronic acid of the formula }i. If R(9) is an easily cleavable radical, such as
tert-butyl or benzyl, compounds of the formula V b can be obtained, which can then be
reacted into compounds of the formula | by reaction with reagents R(1)-Z and/or R(2)-
10 Y. The reactions of the compounds of the formula V b with compounds of the formula
R{1)-Z correspond to the known conversion of an amine into a carboxamide,
sulfonamide, carbamate, urea or thiourea derivative. The radical Z here is a suitable
nucleofugic Ieavmg group, such as F, Cl, Br, imidazole, O-succinimide etc.




obtained fromthe conmpounds of the fornmula | according to customary
pr.ocesses, for exanple by conbination with an acid or base in @Jlﬁ]%lzrﬂfﬁlt or
di spersant or alternatively 30 fromother salts by ani on exchange.
appropriately substituted, the conmpounds of the fornmula | can be present in
9 June 2005 19 stereoisoneric forns. If_ the conpounds of the formula I
contain one or nore centers of asymetrd!, these can independently of one
anot her have the S configuration or the R configuration. The invention
i ncl udes |:al | possible stereoisoners, e.g. enantioners or diastereoners,
and m xt GPEPrapasation efdhe compaemidsaiené Gorfranash it whicheReNtis @g@g@R@)and/ or
ude ’

di astere L :any. sired ratips. The invention thus Incl
enant i ongrgg‘?aﬁbgm&tg%]r?ogﬁ)m&%?}?%?%ﬂﬂla %(ﬂ)rr?’ flopexampla, @ve usaddh which Z is

dext r or othloaing oni@-spesaBridanct. idhidrb ' fohe two
enantioners in different ratios orr ?gﬁﬁ%rﬁéu@ﬂhi&f&%%@q;@?& | ndi vi dual

stereoi soners can be prepared, if desired, by separation of a m xture

accor dign y r, for.exanp|le, by, stereoselective

synt hesi E’;ﬁ%bﬁt%mﬁ%ﬂﬁ%é@ﬁsgmqm | Suembich G s BaR(10Ment i on

al so inc$ mEties, tamud eure icotpdud y he formula |. The
pAUPHET Hhe r&ﬁ]&&gg@;@égﬁ%gé%ﬁ&pw},@ﬂgy

conpound lof. the fornmulae Ia and I b can be pr Eheni cal
processe HOWRS-d18- sHEony! eBlaridesi ncl uded by the present invention. Sone
typical routes 15 are outlined in the reaction sequences designated bel ow
as schemes 1 to 4. X and the radicals R(1) to R(7), R(30) and R (31) are in

each cadeordbeipneparaton nflcompedndbofthe fotmurath #hahied FQSB]E{W'I pﬁi%v 1Thus

a co he formul a b, faor exanple, is obtained as In"sc

(et m%égg%rﬁ'gﬁss%%ﬂ%”rﬁls(%f‘ﬁcf@rrw!a (A )-Zn ferrexaoyesarearseerin wospguads of
t he for ramlaine, nidaasies ' ; spondi alides Il a (for
structure, see _sc'heme 4) ER{) Jgr’]gg'zg%ﬂgm%@%?ﬁ%%@g% 9%533‘%‘3@04 N R(9)(
)R 1) PdPisiazalides pumixed anhydrides. However, it is also possible to use the free acids of

the formula R(1)-OH in the presence of suitable condensing agents such as
carbodiimides or TFFH.
15

For the preparation of compounds of the formula [lacuna] in which R{1)is
CONR(12)R(13) or C(S)NR(1 2)R(13), i.e. ureas or thioureas, instead of the

compounds of the formula R(1)-Z compounds of the formula R(12)N(=C=0) or
| R(12)N(=C=8) can also be used, i.e. isocyanates or isothiocyanates.



R(3) Na COO N[Br, 1] HR(7) R(6) 11 11lb OO0 R(5) g3l) N/R(4) R( 5) _
R.4) X R(9) OR( 0) R(3) e.g. TFA R(30) R31) / R(3) ONHz ﬁ‘ﬁf%%H
(7) (7) R(6) Vb R(6) Vb OR(5) NR(4) R(30) R1) R(3) 1. K )J

R(2)-Y R(1)-" R(2) R(7) R(6) Ib Scherrel Aryl ated furan- and

t hi ophenecar boxam des of the fornula IV b can be prepared by

paI | adi um cat al yzed Suzuki coupling (Wm2@h can be carried out, for exanple,
in the 5 presence of Pd[(PPh3)]4 as a catal yst, sodium car bonate as a base
and 1, 2-di net hoxyet hane as a solvent) of an aronmatic halide of the formula
[1l b with an aromatic boronic acid of the f@)rrula 1. If R(9) is an
easily cleavable radicgl, sgf(@ﬂ aSH ter (?)b benzyl, conpounds of the

formula V b can be t AR e ‘g’eac to corrpounds of
the formula |I by rgggtﬁe tZ and/o';r"f(gg « BBy, The
reactions of the corrpoungs of] g@r mul a b W|th wnds of the formula
R(1)-Z correspond to the kno n I)Si on dfrdh anine into a cafboxani de,
sul fonam de, carbamate, urf&) or thiourealderivative. The radical Z here is

a suitable nucleofugic |eaving group, suclg a:sMg:,ethg etcBr» 1 mdazole,
0-succinimde etc. 9 Jundl 2005

e.g. EDC, EyN, e.g. TFA 1. R(1)-Z

—- Vb —_— Vh ——
HNR(3)R(4) 2. R(2)-Y
Scheme 2

~Arylated furan- and thiophenecarboxamides of the formula Vill b can be prepared by
palladium-catalyzed Suzuki coupling of an aromatic bromide or jodide of the formuia
5 VIl b with an aromatic boronic acid of the formula II. Hydrolysis of the ester using LiOH
" affords the free acids of the formula X b which can be converted into the bisaryls of
the formula IV b by coupling with amines NHR(3)R(4). As described in scheme 1,
cleavage of the labile group R(9) yields compounds of the formula V b, which can be
further converted into compounds of the formula | b. In an analogous manner,

10 compounds | a can_ be prepared by use of the corresponding halides Vil a (structure in
scheme 4).

‘The abovementioned reactions of the compounds of the formula IX b with amines of
the formula HNR(3)R(4) correspond to the known conversion of a carboxylic acid to a



r the preparation of the conpounds of the formula I b in which R(1) is
é%O)FCC)R(Q), IOi .2. carbamates, conpounds of the fornmula R(1)-Z, f Juneegaggle
are used in which Zis chlorine or O-succininmde, i.e. chi oroformatesI orI
succi ni m docarbonates. -5 For the preparation of conpounds of the for rrufa A
b in which R(1) is S®2R(10), i.e. sulfopanmdes, as a rule corrpounds_g t he
formula R(1)-Z are used in which Z is orine, i.e. sulfonyl chlorides.
For the preparation of conpounds of the fornmula | b in which R(112 i's
COR(11), e. car boxam des, conpounds of the fornula R(1)-Z or
exanpl e, QF@@%QGE}NUWT@W methodschor oafiryiag dutitlteszoleactitn@BetOKYen | -

i
SﬁLSS?YLEES%%@Qer"*%%ﬁJreC?@Q?s%gbfea%ﬁr'fé’cbou,ﬁéa"rﬁéﬁéh?Sévééraa“gé&:y byhe
formil a Retiation ofthe bertmgtieaci, efg. siricadbfoisAONRASHIGABRNESHS 2

car bod|| s or, TEFH. 15 For the preparatlon of conmpoun

[Iacuna] WW%WV 'Pop@pymmﬂﬂmmqaydrocm?(@& I\Q:ﬂ)m) ;Ré?;gbggglateg\gﬁg; egfs 1(:)[1 .
?Q'rOnu”{ga%?‘{'gaﬁwggdm’%f’%&tﬁ%ﬂf-u‘-'&e’%ff oy %‘fﬂfﬁte rﬁ"‘é’%@amq AP diguerares or

R X.{ OR
i sot hi OCMQVQQCIMWXéﬁﬁg%&%bHﬂFt l}rﬂé{? Br Y%&%@%dg F@ ﬁcd

E%;Phs) ?I‘HOWE '?QY 5‘33%0”(9“ Faghoxylicagds Rf H!LE) focnOta B &) using ifdganic acid

halides, e.g. SOCls, or acid imidazolides by reaction with carbonyldiimidazoie, which

are then subsequently reacted with the amines of the formula HNR(3)R(4), if
10 appropriate with addition of an auxiliary base.

HO.__OH
R() O R(30) r(31{H-Br] j\ REOR3TH
9
07N "L
H 1. MeLiand/or tert, Bulj H
R®) R(T) 5 BoMe),, 3. Hel 11 R@E) R
Scheme 3

The aromatic boronic acids of the formula Il neéded in methods A and B can be
15 synthesized from the aromatics or aromatic halides of the formula VI by ortholithiation

or halogen-metal exchange followed by reaction with trimethyl borates (or other boric
. acid triesters) and subsequent acidic hydrolysis.



9 CRSO.R 31) R(7 ~O\I\ VIIIb R(6) H/ R(7) I1Xb R(6) e.g. ED C,
g; RgI'F?A 1.(R()1)-Z,) IS/b)Vb HNR(3)R(4) 2. R(2)-Y Schene 2 Arybgltmeedzowran-

and thi ophenecar boxami des of the fornula VIII b can be prepared b

pal | adi uﬁ} catal yzed Suzuki coupling of an aromatic bromnide or iodide of the
formula 5 VIl b with an aromatic boronié acid of the formula I'l. Hydrolysis
of the ester using LiOH affords the fr 4 acids of the formula IX b which

converted into the bisaryls of the formula IV b by coupling with
g?rinnte)g NHR(3) R(4) . As described in scheme 1, cleavage of the |abile group
R(9) yields conpounds the for rrul a V b, ch can be furthgy converted
into corrpoun?@ f X ornmul a | é%@%an angf ogous manner,, 10 coriﬂg r)lds | a
can be prepa g o’OR'heLrﬁHr al i des R(b ﬁ : n -
schenme 4). The ab nti onegTEATtL i oN \o t heDonpoundsiQf ;the'Yormul a |
b with am nes of the forrrulﬁ R( 3) R( orreslqp,m Fﬂ Lh no R]éonvers:con
of a carboxylic acifBtg a 9 J#n % 05 23 carboxamd OHS l)hodﬁ or
carrying out these reactions™fav den ({Bsd}ibed in the I ature. They
can be carried o\ﬂapartl cul arly advant ag sly by acti vatmgn of the
carboxylic acid, e.g. using dicyclohexylcarbodiimde (DCC) "or Nethyl-
N - (3-di net hyl am nopr @pyl ) car bodi i m de hydrQchloride (EDC), ifyappropriate
with 5 addition of hydroxybenzotri @ag t) or dinethylam pyrl di ne

) . q
DVAP) .  HowdRi&1 C adiiOHder I'V an al soRfs ze
f)y an)wn met hodsX. e44. a(\({[?d —eh-l—&rl deg byrea@ﬁ on of the_c bo>!§;l ic acids
of the forrmula I X u5| ng i 8 ani c i’ig gal |M¢|&(3)R(¢g | 2 r acid

i m dazolides by re r bonyl dili m dazote—whi-ci _
L‘thsequentIy rgact th tl7r S%s of [BRdlfornul a HNR(3) r4)l]f if 10

appropriate with \amgil tion of an auxili ary, base. b

Scheme 4

The halides of the formulae VIl a and b employed in method B can be synthesized by
procedures known from the literature or are readily obtainable from the acids of the

. formula X known from the literature by customary esterification methods. The aromatic

5 ortho-haloamides of the formuiae Il a and b employed in method A are obtainable
according to scheme 4 from the esters of the formulae VIl a and b, after hydrolysis to
the acids X a and b, by coupling with amines NHR(3)R(4). The linkage of the amide
bond can be carried out in the ways described above for the reaction of compounds of
the formuiae IX b to IV b.

10

In all procedures, it may be appropriate to temporarily protect functional groups in the
- molecule in certain reaction steps. Such prdtective group techniques are familiar to the
person skilled in the art. The choice of a protective group for possible fuhctional groups
and the processes for its introduction and removal are described in the literature and
15 can be adapted to the individual case, if appropriate, without difficulties.

The compounds of the formulae | a and | b according to the invention and their
physiologically tolerable salts can be used in animals, preferably in mammals, and in
particufar in humans, as pharmaceuticals per se, in mixtures with one ancther or in the

- 20 form of pharmaceutical preparations. The present invention also relates to the
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tert. BuLi H R(6) R( 7) 2. B(Ow)3, HC 11 R(6) R( 7) VI 3 Sche eza'&e
aromati c boronic acids of the fornula Il needed in nethods A and lﬁ' can be

R30) OH OR(30) R(31 R(3 R(9) )L ONR ) NI\ H1 ML and/or

15 synthesized fromthe aromatics or aromatic halides of the formula Vi
ortholithiation or hal ogen-netal exch??e foll owed by reaction with

trinmethyl borates (or other boric aci

hydrolysis. 9 June 2005 24 OO O R(5 OR LiOH R(5) R(5 X 4) OHR OH
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mentloned and thelr use for the production of medlcaments therefor and of

medicaments having K* channel-blocking action. The present invention furthermore
relates to pharmaceutical preparations which, as active constituent, contain an
efficacious dose of at ‘Ieast one compound of the formula [ a and | b and/or of a
physiologically tolerable salt thereof in addition to customary, pharmaceutically
innocuous vehicles and excipients. The pharmaceutical preparations normally contain
0.1 to 90 percent by weight of the compounds of the formulae | a and | b and/or their
physiologiCally tolerable salts. The pharfnaceutical preparations can be prepared in a
manner known per se. To this end, the compounds of the formulae | a and | b and/or
their physiologically tolerable salts are brought, together with one or more solid or
liquid pharmaceutical vehicles and/or excipients and, if desired, in combination with
other pharmaceuticé!iy active compounds, into a suitable administration or dose form,
which can then be used as a pharmaceutical in human medicine or veterinary

medicine,

Pharmaceuticals which contain compounds of the formulalaor I b according to the
invention and/or their physiologically tolerable saits can be administered orally,

parenterally, e.g. intravenously, rectally, by inhalation or topically, the preferred

. administration being dependent on the individual case, e.g. the particular clinical

picture of the condition to be treated.

~ The person skilled in the art is familiar on the basis of his/her expert knowledge with

25
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excipients which are suitable for the desired pharmaceutical formulation. In addition to
solvents, gel formers, suppository bases, tablet excipients and other active compound

‘carriers, it is possible to use, for example, antioxidants, dispersants, emulsifiers,

antifoams, flavor corrigents, preservatives, solubilizers, agents for achieving a depot

effect, buffer substances or colorants.

The compounds of the formulae Ia and [ b can also be combined with other
pharmaceutical active compounds to achieve an advantageous therapeutic action.

riesters) and subsequent acidic

by

H2SO4 [BJ Hérn{a\%r uti ‘-Jhﬁg?ﬁéﬂ @%ﬁf?%@ tpﬁ he halet/%%ssy%fdré#_%sfornul ae



acids of the fornmula X known fromthe literature by customary S%June2 05
esterification nethods. The aromatic 5 ortho-hal oam des of the tormilae II
a and b enployed in method A are obtainable according to schene 4 fromthe
esters of the formulae VIl a and b, aft% hydrolysis to the acids X a and
b, by coupling with am nes NHR(3)R(4). e linkage of the am de bond can
be carried out in the ways described above for the reaction of conpounds of
the for ae.1X b tolVb 10 In all procedures, it may be appropriate to
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and the Wypeoesekard advartagemis foteardiovasuuthricongitdhsaie, Beeraibrd ottikrt he
case, if appropriate,

[ . d to the individual
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[ [ hei hysi ically tol salts can be used in
s o . EHTRRLRGEOR, B O G B g Slatoncs
phar macesudrad AGEShhRord lofexdribRSeriadti OBbiaata! RihioAl, 2ibRs#P for m of

pharmaceuti cal preparations. The present ntion a S'to the 9
June 2008taggnisnio ¢hasnefaativetarsrand alsolalphaamid betaaadeftbebiockers, but

. ' i | | , ceyticals, their use in
Pho"t nerass Shbhal oS bobf dsind GipeRin® Fare shiarciaia achoh 20de 1 or
t he prodalse NaVHTexchdhgairibisors hesleker cashednt 'ié%@,’fﬁ’(ﬁs@hﬁ&?éb‘&aé@

rnore 5 relates to

channel --bl ocki ng action. The present invention furthe el al

phar nﬁé éUIP’Bgﬁrls %@g&%wwgnmﬁ Baving postiveirottamie actiemrauchesmigitalisan

ef fi cacigiissfRe oPHjmbtidseast one conpound of the formula | a and | b and/or

of a physi ol ogr cal ‘I y tol erable salt thereof i n addition to customary,

pharmaceutically innocuous vehicles and excipicents. The pharnaceuti cal
to,.90 percent by wei ght of the conpounds

Ay SR B RN O R A Wl
et o T o N eS8y bR SridbyBpo e fie
~ t hei ripef haregrmary methods inbo thesswitableadministratiun, formg estndr astdbietsne or
~more solgddf tablets, hard gelatin capsules, aqueous, alcoholic or oily solutions. Inert carriers
which can be used are, for example, gum arabic, magnesia, magnesium carbonate,

potassium phosphate, lactose, glucose or starch, in particular cornstarch. In this case,
preparation can be carried out either as dry or as moist granules. Possible oily vehicles
20 or solvents are, for example, vegetable or animal oils, such as sunflower oil or cod liver
oil. Possibie solvents for aqueous or alcoholic solutions are, for example, water,
ethanol or sugar solutions or mixtures thereof. Further excipients, also for other

_ administration forms, are, for exampie, polyethylene glycols and polypropylene glycols.

25 For subcutaneous or intravenous adminiétration, the active compounds, if desired with
the substances customary therefor, such as solubilizers, emulsifiers or further excip-
ients, are brought into solution, suspension or emuision. The compounds of the form--
ufae | a and [ b and their physiologically tolerable salts can also be lyophilized and the
lyophilizates obtained used, for example, for the production of injection or infusion

‘30 preparations. Possible solvents are, for example, water, physiological saline sofution or
alcohols, e.g. ethanol, propanol, glycerol, in addition also sugar solutions such as glu-
cose or mannitol solutions, or altematively mixtures of the various solvents mentioned.



| i qui d pharnmaceutical vehicles and/or excipients and, if desired, in
conbination with other pharmaceutically active conpounds, int09§m$g%b.ble

adm ni stration or dose form 15 which can then be used as a phaf h:to cal

in human nedicine or veterinary nedicine. Pharmaceuticals which contain
conmpounds of the formula | aor I b accgzdi ng to the invention and/or
their physiologically tolerable salts ¢ be adm nistered orally, 20
parenterally, e.g. intravenously, rectally, by inhalation or topically, the
preferred adm nistration being dependent on the individual case, e.g. the
par ti cul aHitgblpmhaamaceutinal fermufiations fooadiminisination ingtht femt of aeiBelspst son

Killed | | i liar on the basis of his/h t knowl ed
wih o5 Brerrdbr o B, sl sispentions oh emiuSons ar Fikanbecimeninis
formul at bthe formaiddid 6r0b drahe phySBlcyicaligkolbRISIESAls THRRASIHALLMARPS:

tabl et excipients and other active conpound carri pOSSi
use, for2eseRta'e solyent.Guchas ) paiticpler.sathano! cewatsr, forer mixturendfisuehms,

L 20" SO o e B A oA Al Sl e oa
f or nul aeestcipiants such mu@csmb,eemglﬂifieﬂednwistébm?ié?@,ra@&l@b?ﬁ@#&h%&ﬁ&@i ve

conpounds to achi eve an advantageous therapeutic action. 6
Thus i n % REPRA &g etomariysantenadbe rativeerrapouns in adoanemtgatmmsof

Conbi nat oA e Oy PP e Ao SRR DR T BR8Py weiont " ©

cardi ovascul ar conditions are, for exanple, other antiarrhythmcs, i.e.
| ass | ntiarrhythmcs, such as IK5 or IKr 5

| ass, 4 —.cl | X
channld e 5% %‘J, the agivg GPBI_Hqui“a@,f tag farfiua ba ebH & teibeoadminissetadesn aftbe i ng
subst angeysicltialFIoRFEbIL IR It S &é%nw(ﬁeingw‘_@ag{cé%es aﬁgﬁ%?&ﬁ%g’ 2 pha-

ram pril), anglotensin antagonists, a
and bet &daptashiodhetsoaditions of the individieal spsp ashmistormancorcapptmeasading.

comoundRHAdb L 81858 it iio e Rl et Cacebarnd
subst andesatiavofregtionyf the Gompoun@Pirreadt t45b esipidye@SoftHirasY beprophyeeR! des.
or dllqu %tult ng'o on the nature and severity of the disease to be treated, and on the sex, age,
weight and individual responsiveness or the human or animal to be treated and on
whether therapy is carried out acutely or prophylactically. Customarily, the daily dose
of a compound of the formulae | a and | b when administered to a patient weighing
approximately 75 kg is 0.001 mg/kg of body weight to 100 mg/kg of body weight,
20 preferably 0.01 mg/kg of body weight to 20 mg/kg of body weight. The dose can be
. administered in the form of an individual dose or in a number of doses, e.g. 2,3 or
4 individual doses. In particular when treating acute cases of cardiac arrhythmias, for
example in an intensive care unit, parenteral administration by injection or infusion,
: e.g. by means of an intravenous continuous infusion, can also be advantageous. -
25

Experimental section
List of abbreviations
30 Boc tert-butyloxycarbonyl

CDI carbonyldiimidazole
DCC dicyclohexylcarbodiimide



For a formfor oral adm nistration, the active conpounds are m xed with the

additives suitable therefor, such as vehicles, stabilizers or ggere 005

di l uents, and brought by neans 15 of the custonmary nethods into 115é

suitable adm nistration forns, such as tablets, coated tablets, hard

gel atin capsul es, aqueous, alcoholic or oily solutions. Inert carriers

whi ch can be used are, for exanple, gum<tabic, nagnesia, nmagnesi um

carbonate, potassium phosphate, |actose, glucose or starch, in particular

cor nstar%&d hn this case, preparation can be carried out either as dry or

as noi st YraRuf=dmatizdaminapysiding vehi cles 20 or sol vents are, for exanpl e,

veget abl g aR fquim%itfjlﬁfo“rilgﬁﬁ as sunflower oil or cod liver oil. Possible

sol vents for aqueous or af ‘??c solutions are, for exanple, water,

et hanol BMEugd2-diohathooythare ni xt ures thereof. Further excipients, also

for othe dm nist ion forns, are, for exanple, polyethylene glycols and

pol ypr opgpégen@%@d[‘@?'('?zg'Whylﬁmiﬁmr@pgbcmbodiimmqI@@D@Méri@é’m ni stration,

t he actsi 6. con@,@w}%ui\g’e&esi red wwth the substances customary therefor,

such as solubilizers, enulsifiers or further excip- ients, are brought into

sol uti onHOﬁisphhydmxye‘tH&xmlzeiri@QgieThe conpounds of the form ulae | a and |

b and thﬁiGr ph%s't oII ogically tolerable salts can also be |yophilized and the

| yophi |'i zat es 8‘:% ned used, for exanple, for the production of injection

or i nfushehi 3GnefRRiak ﬁﬁﬁexfp?é)Si ble solvents are, for exanple, water,

physi ol ogi cal sal ine solution or alcohols, e.g. ethanol, propanol,

gl ycer ol Bukin Judyltithirm dinsgerdagey  sol uti ons such as glu- cose or mannitol

sol ut i or tively mxtures of the various solvents nentioned. 9
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June 2 maceutical fornulations for admnistration in

t he for RRHRIAT 0sol seirse3PE3% hidH-Berf ol utions, suspensions or
enul si o pr the active ‘cﬁlpounaggﬁ Bgfzjﬁ%ﬁ%%%ﬁ?t‘?g@pby b or their

physi ol cal It%ﬁ"qf?)‘ldé‘?fé‘ﬁ“é salts in a pharmaceutically acceptable solvent,
such asTHFM P#dtd | or_water, or a mxture of such 5 solvents.
If required, ﬁeérﬁgﬂrhgmugﬁ%ﬁ{a@%mﬁ%@h%m O§REAIEy contain ot her

phar maceuti cal excipients such as surfactants, enulsifiers and

stabidd zers, and also a propellant. Such a preparation customarily
contai'ns the active conpound in a concentration of approximately 0.1 to
10, in particular of approximately 0.3 to 3, percent by weight. 10 The dose
of the active conpound of the formula | a or | b to be adm nistered or of

t he ph%iﬂbﬁégiQfgﬁe@or@tienaahﬂseof'tbardrmmmr eof depends on the individual
case and is to be '

The boronic acids were synthesized as in scheme 3 — their synthesis is demonstrated

20 with the aid of a plurality of compounds:

2-(tert-Butoxycarbonylaminomethyl)phenyiboronic acid (Compound 1)

Ao

‘N-Boc-2-bromobenzylamine (5.72 g, 20 mmol) was dissolved in THF under argon, the
solution was cooled to - 78°C, treated with 13.75 ml of MeLi (1.6 M in hexane,

22 mmol) and, after 1 h, with 28 m| (1.5 M in pentane, 42 mmol) of tert-BuLi and, after
a further hour, trimethyl borate (9.0 ml, 80 mmol) was added at -7

HO_ OH

25

8°C. After warming



adapted to the conditions of the individual case as customary or an opti nmal

d
' Thus it depends, of course, on the frequency of adm nigtrabhen an
g(r}]t![ﬁg pot ency and Ioduratlon of action of the conpounds in each case "
enpl oyed for therapy or prophylaxis, 15 but also on the nature and s_e\d/er: y
of, the di sease to be treated, and on th?% age, weight and indi V|t hua
responsi veness or the human or ani mal e treat ed and on whet her erap]}/
is carried out acutely or prophylactically. Customarily, the daily dose o
t.he formulae | a and | b when adm nistered to a patient
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[ es of di ac arrhythm as

E;sgthgigt(@g g@ﬁﬁ% ‘F‘%ﬁg &HQY‘F%YPDOWEEW 308 @4 t+ B, 252 (Mf-luIQJ on, e.g. by
means d& :an i ntravenous continuous infusion, can al so be advant ageous. i25
Experinmental section List of abbreviations 30 Boc tert-butyl oxycarbony

CDlI carbonyl dii m dazol e DCC di cycl ohexyl carbodiinm de 9 June 2005 28 DVAP

| di hane
-di ' I DMF N, N- di net hyl f ormam de DME 1, 2- di net hoxyet
éD(CjZI nNEEP Kd{yf 2 &T{?%iééﬁ%{cﬁ’{ﬁ%%'ﬂPSB%PBﬁﬂﬂbarqnﬁ deid{gompchindra)de 5 Eq.
nol ar equi val ent HOBt 1-hydroxy-1 H benzotriazole M nethyl MeLi
met hyl it hium (i n hexane) BuL| butyI lithium (in pentane) 10 RT room

t enperature /%

10 2.2 g (10 mmol) of N-Boc-(R)-phenethylamine were dissolved in 50 m| of anhydrous
THF, and the solution was cooled to ~78°C and treated dropwise with 14 ml (1.5 M
solution in pentane, 21 mmol) of tert-butyllithium. The mixture was warmed to —=20°C in
the course of 2 h, then 4.5 ml (40 mmol) of trimethy! borate were added and the
mixture was warmed to room temperature. The solution was cooled to 0°C, acidified to

15 pH 6 with 10% HCI, the aqueous phase was extracted with dichloromethane, and the
combined organic phases were washed with saturated NaCl solution, dried and
concentrated. 2.0 g (75%) of a pale yellow solid foam were obtained which was used

- without further purification. MS (FAB, sample freated with glycerol): m/z = 322 (M +
57), 266 (M +1). |
20

Synthesis of aromatic halides of the formulae Il a,b

25 General working procedure for the synthesis of the compounds of the formula VI a,b
using thiony! chloride:
2.5 mmol of acid of the formula X are heated to reflux for 4 h with 3 mi of thionyl
chloride and then concentrated. The crude reaction product is coevaporated twice with
toluene, taken up in 12.5 mi of dichioromethane and treated with 3 mmol of the amine
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~br onobenzyl am ne (5.72 g, 20 mmol)
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m xture was warned to roomtenperature. The solution was cooled to 0C,
acidified to 15 pH 6 with 10% HCl, the aqueous phase was extracgﬁd %h&@

di chl oronet hane,- and the conbi ned organi c phases were washed

saturated NaCl solution, dried and concentrated. 2.0 g (75% of a pale

yel |l ow solid foam were obtai ned which &Sﬁ used w thout further
purification. M5 (FAB, sanple treated h glycerol): mz =322 (M+ 57),
266 (M +1). 20 Synthesis of aromatic halides of the fornulae Il a, b 25
Gener al rking procedure for the synthesis of the conpounds of the fornula
VI a, B8 using thijonyl chrorgde: 2.5 rmol of aci djZB0 (NMefy of Mul a X are
heated o reflux fqgqr 4 h thi{3 mHof thionyl chljoride and then
concentrated. The grude re d i~ coevaporated twice with

tol uenef taken up ijn 12.5 of dicﬁrgfgﬁgf;ane and treated with 3 mol| of
the am pe 9 June 2005 30 RAR(3PDR(4) and 5.5 mmol |of triethylanine. The

m xturejis stirredfoverni ght, washed w th NaHCG3 |sol ution, dried and
concentf@ted. 1.5 o 2.5 nmol of the des{redrpam g3 380 qre 00Ldlubu*4ﬁhich
can be enpl oyed wi thout er y 5 Amides a, b accordi|ng
to the peneral working ocgdur e St ruct urje Mass (ES+) - mz =3
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Synthesis of the arylated furan- and thiobhenecarboxamides by palladium-catalyzed
Suzuki coupling to the compounds of the formulae IV a, b

5 General working procedure:
0.05 eq. of tetrakistriphenylphosphinepalladium and 1 eq. of the corresponding
bromide ill a, b were added to 1,2-dimethoxyethane (10 mi/ mmol of bromide Ill a, b) -
aerated with argon. After 10 min, 1.5 eq. of the corresponding boronic acid il were

added and finally 2 eq. of a 2 molar sodium carbonate solution. The mixture was



OH N OF 7 F 316 (M1) N Br p F 9 June 2005 31 8 / 0'260(M+1) H N-

Br. 9 SF380 (M1) N | OF 10 S H 324 (M+l) YN _~y 11 / W28
(I\/Hrg) Y N~ Br 5312 F 380 (M+tl) N OF 13 324 (Ml) S/ NO Syntﬁems o?_the
aryl ated furan- and thi ophenecarboxam des by pal | adi um catal yzed Suzuki

[ | wor ki ng
coupling to the conpounds of the fornul IV a, b5 Genera
pr'ogedu?e: 0.05 eqg. of tetra kistri phengﬁ hosphi nepal | adi um and 1 eq. of

t he correspondi ng
heated to reflux under argon for 18 h, cooled and diluted with methylene chioride. The
mixture was washed with water and saturated sodium chloride solution, dried over
sodium sulfate, concentrated and purified by chromatography. In the RP-HPLC
purification, basic compounds were isolated as triffuoroacetates.
5
Example of an arylated thiophenecarboxamide of the formula IV a:

Example 1: tert-Butyl {2-[2-(3—methy|butylcarbamoyl)thiophen—3-yl]benzyl}carbamate

10

n\/\(

10 ml of 1,2-dimethoxyethane were aerated with argon, and 58 mg (0.05 mmol) of
Pd(PPh;)s and 276 mg (1 mmol) of 3-bromothiophene-2-carboxlic acid 3-methyl-
15 butylamide were added. After 10 min, 377 mg (1.5 mmol) of 2-(tert-butoxycarbonyi-
aminomethyl)phenylboronic acid and finally 1 ml of a 2M sodium carbonate solution
- were added. The mixture was heated to reflux under argon for 18 h, diluted with
dichlormethane after cooling and washed with water. The organic phase (black,
~ viscous oil) was dried, concentrated and purified chromatographlcai!y by RP-HPLC.
20 51 mg (13 %) of a viscous colorless oil were obtained. MS (ES+): m/z = 403 (M + 1),
303 (M- 99). "TH-NMR (CDCl3): 8 =7.55 — 7.21 (5H, m), 6.90 (1H, d, J = 4.8 Hz), 5.58

(1H, br s), 4.82 (1H, brs), 4.10 (2H, d, J = 6.2 Hz), 3.18 (2H, m), 1.40 (9H, s}, 1.16
(1H,m), 1.07 (2H, q, J = 7.0 Hz), 0.75 (6H, d, J = 6.2 Hz).

25
Further examples of arylated furan- and flacuna) of the formulae iV a and IV b

(according to method A)



bromde Ill a, b were added to 1, 2-di met hoxyethane (10 m/ mol of brom de
'Ll a, b) aerated with argon. After 10 mn, 1.5 eq. of the corg § §7R%9H [gg
boronic acid Il were added and finally 2 eq. of a 2 nolar sodi um carbonat e
solution. The m xture was 9 June 2005 32 heated to reflux under argon for
18 h, cooled and diluted with nethylene ghloride. The mxture was washed
with water and saturated sodi um chl ori désol ut i on, dried over sodium

sul fate, concentrated and purified by chronmat ography In the RP-HPLC
purifica nf basi ¢ conmpounds were isolated as trifluoroacetates. 5 Exanple
of an ar yh&Q loWiROSRERie S WB X Byiithesiaed mecofdingrid thel Abaventaraizped gbneral
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10 SH O E . H 10 m of 1, 2-di net hoxyethane were aerated with
argon, and 58 ng (0.05 nmmol) of Pd(PPh3)4 and 276 nmg (1 mmol) of

3- br onot hi ophene- 2-carboxlic acid 3-nethyl 15 butylam de were added. After
10 mn, 377 mg (1.5 nmmol) of 2- (tert butoxycarbonyl-

am nonef] nyl acTd—and—ft+natH-y—t—+t—ef—a—2M-sodium carbonat e
sol uti onEXa/e e addgjg'r&%g m xture was heated to reflu E?ﬁiﬁsb)ﬂgon for [18
h, dilufed vvith gi chl ormet hane after cooling and washgg with water. Th
or gani c ghase \u: aclk: Vi-Scous o |\ was dried, concentrated and puri fied

chr omat 0Qr aphi cal l|y by RP- HPLC 20 51 ng (1 a Mis®ctst)col or | ess oi |
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exanpl es were synthesi zed according to the

pr ocedur e:
OF O-NH 3/ F 443 (M)

Exanpl e Structure Mass (ES+)
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(according to nethod A) 9 June 2005 - --- -- ---- - 33 The follow ng
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Removal of the Boc protective group to give the amines V (schemes 1 and 2)

General working procedure

5 1 eq.of the.N-Boc compound is dissolved in dichloromethanef/trifluoroacetic acid (3/1,

10 ml/mmol) and stirred at room temperature for 3 h. The mixture is then concentrated

on a rotary evaporator and the residue is coevaporated with toluene. The amines V are

" used for further reactions without further purification. All compounds were

characterized by mass spectrometry.
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Reaction of the amines V with various reagents to give the target compounds |

General working procedure for the reaction to give carbamates of the formula |
1 eq. of the amine V is dissolved in dichloromethane (about 10 ml/mmol) and treated

5 with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of triethylamine and 1.2 eq. of the
succinimidyl carbonate (or alternatively of the corresponding chloroformate) and stirred
overnight. The mixture is diluted with dichloromethane and washed with NaHCO3
solution. The organic phase is dried, concentrated and, if necessary, purified by RP-
HPLC.

10
Example 11: Benzyl {2-[2-(3-methy]butylcarbamoyl)thiophen-3~yi]—benzyl}carbamate
S

LT
S

27 mg (0.09 mmol) of 3-(2-aminomethylphenyl)thiophenefz-carboxyfic acid
15 (3-methylbutylyamide were dissolved in 3 ml of dry dichloromethane, and the solution
was treated with 10 mg (0.1 mmol) of triethylamine and 24 mg (0.1 mmol) of
~ benzyloxycarbonyloxysuccinimide. After a reaction time of 18 h, the mixture was
difuted with 20 ml of dichloromethane, washed with saturated NaHCO3 solution and

- the organic phase was dried and concentrated. After purification by RP-HPLC, 27 mg
20 (70%) of a colortess substance were obtained. MS (ES+): miz=437 (M + 1). '"H-NMR
(CDCl3): 6 =7.54 -7.24 (10H, m), .90 (1H, d, J = 4.8 Hz), 5.52 (1H, brs), 5.05 (3H, br
), 4.17 (2H,d, J =6.2 Hz), 37.16 (2H, m), 1.14 (1H, m), 1.07 (2H, q, J = 7.0 Hz), 0.73
(6H, d,J=6.2 Hz).



General working procedure 5 1 eq.of the. N-Boc conpound is dissolved in
di.chl oronet hane/trifl uoroacetic acid (3/1, 10 mi/nmmol) and st|558%”£b5r00n1
tenperature for 3 h. The m xture is then concentrated on a rotary

evaporator and the residue is coevaporated with toluene. The anlnes V are
used for further reactions wi thout further purification. Al conpounds were
characterized by mass spectronetry. 9 J#®e 2005 35 Reaction of the am nes
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6.2 Hz). 9 June 2005 36 Further exanples which were prepared
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General working procedure for the reaction to give amides of the formula i

A) 1 eq. of the amine V is dissolved in dichloromethane (about 10 ml/mmol), treated
5 with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of diisopropylethylamine and

1.2 eq. of the acid chloride and stirred overnight. The mixture is diluted with

dichloromethane and washed with NaHCO3 solution. The organic phase is dried,

concentrated and, if necessary, purified by RP- HPLC.

10 B) 1 &q. of the amine V is dissolved in dichloromethane (about 10 mI/mmol) treated
with 1.2 eq. (2.2 eq. when using the trifluoroacetate) of dnsopropylethylamlne with
1.2 eq. of the acid and 1.2 eq. of TFFH and stirred overnight. The mixture is diluted
with dichloromethane and washed with NaHCO3 solution. The organic phase is dried,

: concentrated and, if necessary, purified by RP-HPLC. . ' B
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Pharmacological investigations

Kv1.5 channels from humans were expressed in Xenopus oocytes. To this end,

5 oocytes from Xenopus laevis were first isolated and defolliculated. RNA coding for
Kv1.5 synthesized in vitro was then injected into these oocytes. After a Kv1.5 protein
expression for 1 — 7 days, Kv1.5 currents were measured on the oocytes using the
2-microelectrode voltage clamp technique. The Kv1.5 channels were in this case as a
rule activated using voltage jumps to 0 mV and 40 mV lasting 500 ms. The bath was

10 rinsed using a solution of the following comp'bsition: NaCl 96 mM, KCl 2 mM, CaClp

1.8 mM, MgClo 1 mM, HEPES 5 mM (titrated with NaOH to pH 7.4). These

expenments were carried out at room temperature. The following were employed for
data acqu;s:tlon and analysis: Gene clamp amplifier (Axon Instruments, Foster City,
| USA) and MacLab D/A converter and software (ADInstruments, Castle Hilf, Australia).
15 The substances according to the invention were tested by adding them to the bath
solution in different concentrations. The effects of the substances were calculated as
the percentage inhibition of the Kv1.5 control current which was obtained when no
‘substance was added to the solution. The data were then extrapolated using the Hill
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21 3.9 22 17 23 1.2 24 2.2

25 1.5 26 3.9 27 6.6 28 <100

29 4.2
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|

3.1 6 <100 7 10 8 5.2 9 <100 10 <100 11 3 12 2 13 5.6 14 <100 15 1.2 16
9

5

23 1.2 24 2.2 » 26
. 17 2.2 18 5.2 19 <100 20 <100 21 3.9 22 1.7 0
113-‘9 27 6.6 28 <100 29 4.2 9 June 2005 WO 02148131 41 PCT/ EPOl?i%%gé

: A compound of the formula | a or I b, OO JR(5 NR(4) J

E?Z)ent C:%zlﬁ(rr;%,igzi (3) R(1) R(1)~-R(7) (7) 6) R(6) X = foor oR  lalb 5

i N which: en or sulfur; R(1) i#1C(O OR(9), SXR( d)R'%gﬁ(o]l%‘pagss

o b onc eonr o e B Ak 15180 18 S e
no

ngﬁgtengggr%égtfc?ﬂ&)e ?s OR(15) or S2Me; R(14) is alkyl havi ng 1, 2113 4,

5 or 6 carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or

carbon atoms, CF3, C2F5,

1. A compound of the formula ! a or b,

X=8or0Q

in which:
X is oxygen or sulfur;
R(1) Is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13);
R(9), R(10), R(11) and R(12)
10 independently of one another are CxHox-R(14);
X is 0,1, 2,3 or4,
where x cannot be 0 if R(14) is OR(15) or SOpMe;
R(14) is alky! having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6,7, 8,9, 10 or 11 carbon atoms, CFg, CoFs,
15 C3F7, CHaF, CHF5, OR(15), SO2Me, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3,4, 5,6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
20 substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, CI, Br, I, CF3, OCF3, NOg, CN,
COOMe, CONH3, COMe, NHo, OH, alkyl having 1, 2,

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



15 C3F7, CH2F, CHF2, OR(15), S2Me, phenyl, naphthyl, biphenylyl, furyl,
thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 54 '9230 8 or
9 carbon atons, where phenyl, naphthyl, biphenylyl, fury[, thiery and5 t he
N-contai ning heteroaromatic are unsubstituted or 20 substituted by 1, 2 or
3 substitutents selected fromthe group consisting of F, d, Br, I, CF3,
OCF3, NO2, CN, COOMe, CONH2, COMe, NH2420H, al kyl having 1, 2, 3 or 4
carbon atons, al koxy having 1, 2, 3 or 4 carbon 9 June 2005 42 atons,

di met hyl am no, sul fanoyl, nethylsulfonyl and nethyl sul fonylam no; R(15) is

al kyl having 1, 2, 3, 4 or 5 cambemspadinmsthylsmmaqaulfaoyhavéhgisaiforyl aRdor 6
carbon atons, CF3 or phenyl, 5 which is unsubstituted or subStitut'ed by 1,
2 or 3 substitutents selected WQ;HVlﬁH@O@F@ﬂH\%onSi sting of F, d, Br, I,

: : , COOMe, ggvcrs i I '
((::g?bowogt OSQI, al koxyChO;\l;lf?arl(g; , Zéikgﬁgarw ?:’agb%%i %?g%%atgﬁ%t%ﬁéﬁﬁiﬁylno,

sul fanoyl, methylsul fonyl and mbhahingsd 4, GrorlGacarben atﬁhé?’CFbS)rfbfﬂehZIgen,
al kyl Eavi ng 1, 2, 3 or4 carbon atoms or CF3; R(2) is hydrogen, alkyl
having®1, 2, 3 or 4 carbon atonsWichGs3insub$ttytadsoCuuiyitRed ®);1, o3 i s 0,

1, 2, 3 or 4, where y cannot be 1 f. R(1 1,S 17) ,or SO2Me; R(16) is
alkyl having 1, 2, 3, 4, 5 or 6 %%gﬁggg)oﬁ,ec@&%éltw&gr%‘?‘?f&'sg',“gcﬂfF5,
6, 7, 8, 9, 10 or 11 carbon atong|, B#B.CE2ZMN0, BR7 coddife, cehi§ 7),
SO2Me, phenyl, naphthyl, furyl, thienyl % anzN- cont ai nieﬁg 20}2’2’ C@Kﬁel

heteroaromatic having 1, 2, 3, 4NHp, OH, alkyl $ia0ingd1,cardery ab@dn atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFsg;
R3) is CyHay-R(16);
15 y is0,1,2, 30r4,
~ where y cannot be 0 if R(16) is OR(17) or SOsMe;
R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
6,7,8,9, 10 or 11 carbon atoms, CF3, CoF5, CaF7, CHoF, CHF»,
OR(17), SO2Me, phenyl, naphthyl, furyl, thienyl or an N-containing
20 heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Cl, Br, I,
CF3z, OCFg3, Noé, CN, COOMe, CONHp, COMe, NHo, OH,
25 - alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
' 4 carbon afoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino.
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-,
30 3- or 4- pyridyl,



wher e phenyl, naphthyl, furyl, thienyl and the N-containing heteroaromatic
are unsubstituted or substituted by 1, 2 or 3 substitutents se rom
the group consisting of F, d, Br, |, CF3, OCF3, N2, CN, cxxn%$ﬁ%%ﬁﬁ$,
COVe, NH2, OH, 25 alkyl having 1, 2, 3 or 4 carbon atons, al koxy having 1,
2, 3 or 4 carbon atons, dinethylam no, gulfannyl, met hyl sul f onyl and

met hyl sul fonyl am no. R(17) is hydrogen, “dl kyl having 1, 2, 3, 4 or 5 carbon
atons, cycloalkyl having 3, 4, 5 or 6 carbon atons, CF3, phenyl or 2-, 30
3- or 4- pyridyl, 9 June 2005 43 where phenyl or 2-, 3- or 4- pyridyl is
unsubstituted or substituted bywheredphmnyBos2d 8t bt 4t pytidyl selinsitedufte@er t he
group consisting of F, C, Br

: : | -3 : , ... COOVe, CONH2, COW,
NH2, OH, alkyl having 1, 2, 5 3%&*305*%%{%': ﬁ ét[\oli?r??es %%It'rwﬁ?fsrﬁ&h%d fronpthes or
4 carbon atons, dinethylam no, fp
met hyl sul fonyl ami no;  or R(3) i sg(ﬂtil R(18 ?ét 1%?”3 %th @ﬁ%%ﬂ@%‘?”o%ce)g 8IN
CZH2z- R(16), where R(16) is defigodms GONI at;@;M e r 3;
R(19) 1S COCH CONHR, CONR(20) R(21) GO 22 ot e podt O 2%@%\”&%13028%
al kyl Raving 1, 2, 3, 4 or 5 cabomd aaldum at@ﬂld?ﬁfkoitﬁh%gof M’dﬁ"&'é&]ﬁﬂw

where the phenyl ring is unsubsti tutggl or substituted 2 3
medndaminag gutiameyl, @ethﬂsulfcpnyi end,

substitutents sel ected fromthe B8
NC2, CN, COOve, CONH2, COVe, Negath(uiréHyfathideaving 1, 2, 3 or4
or
R(3) is CHR(18)R(19);
10 R(18) is hydrogen or CzHo5-R(18), where R(16) is defined as indicated
above;
z is0,1,20r3;

R(19) is COOH, CONHy, CONR(20)R(21), COOR(22) or CHoOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
15 CF3 or CyHoy-phenyl,
where the phenyl ring is unsubstituted or substituted

by 1, 2 or 3 substitutents selected from the group

consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,

CONHg, COMe, NH», OH, alkyi having 1, 2, 3or4
20 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methyisulfonyl and
methylsulfonylamino; |

v is0,1,20r3;
' W is 0, 1,2 or3:
25 R(21) is hydrogen or alky! having 1, 2, 3, 4 or 5 carbon atoms;

R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFj;
or
R(3) and R(4)
30 together are a chain of 4 or 5 methylene groups, of which one methylene
group can be replaced by -O-, -S-, -NH-, -N{methyi)- or -N(benzyl)-;



20 carbon atoms, al koxy having 1, 2, 3 or4 carbon atons, dinethylam no,
sul fanoyl, nethylsul fonyl and nethylsul fonylamno; v i sO 1, 2°r§June‘50b§ 0,
1, 2 or 3; 25 R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbo
atons; R(22) is alkyl -having 1, 2, 3, 4 or 5 carbon atons; R(4) is
hydrogen al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or CFS;_ or R(3) and
R(4) 30 together are a chal n of 4 or 5 nEthylene groups, of which one

nmet hyl ene group can be replaced by -0-, -S, -NH, -N(nmethyl)- or
-N(benzyl)-; 9 June 2005 44 R(5), R(6) and R( 7) independently of one
anot her aR¢5 hMﬁWR(H d, Br, I, CF3, N2, CN, COOve CONH2, COMe, NH2,
OH, al kyl having 1, or 4 carbon at ons, aI kox%/ having 1, 2, 3 or 4
car bon at ons, dﬁW@PWe&H’Y Alnesanothenai hydraseny .4l l’ohﬁFsdﬁJOz £N, COOMe

I 1 d dently of one another are
ret iyl sul oy E@b‘%%% R 0% il BaNIneat, ched orch carponatany. aeue 31
f
phar moeut cal NG Srah PER cAtitn S8R, dnegagyties Wertaws mehwsetionyiaror
b as cl Bi ned lrmeihq:lsmlfam lamimdi ch: X is oxygen or sulfur; R(1) is

O OR(9). SCPR(10), COR(11) or C(ONR(12)R(13): R(9), R(10), R(11) and
%1)2) |(n) @@ﬁ@@%tﬁg 1pf ogle Zinot hg are CxH2x-R(14);

independently of one another are hydrogen or alkyl having 1, 2 or 3 carbon
atoms;
or
10 R(30) and R(31)
together are oxygen or a chain of 2 methylene groups;
or its pharmaceutically acceptable salts.

15 2. A compound of the formula | a or | b as claimed in claim 1, in which:
X is oxygen or sulfur;

R(1) is C(O)OR(9), SO2R(10}, COR(11) or C(OINR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);
20 Cx is0,1,2,30r4,
where x cannot be 0 if R(14) is OR(15)
R(14) is alkyl having 1, 2, 3, 4, carbon atoms, cycloalkyl having 3, 4,
5, 6,7, 8, 9 carbon atoms, CF3, OR(15), phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containing heteroaromatic
25 having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
| where phenyl, naphthyl, biphenylyi, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Ci, Br, |, CF3, OCF3, NO9, CN,
30 - COOMe, CONHg, COMe, NH», OH, alkyl having 1, 2,

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



20 x 1s0,1,2,30r4, where x cannot be 0 if R(14) is OR(15) R(14) is alkyl
having 1, 2, 3, 4, carbon atons, cycloalkyl having 3, 4, 5, 6,97, 3005
carbon atons, CF3, OR(15), phenyl, naphthyl, biphenylyl, fury], nh| enyl or
an N-containing heteroaromatic 25 having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atonms, where phenyl, naphthyl, bi phenyl)ﬁf fury], thienyl and the

N-cont ai ni ng heteroaromatlc are unsubsti ut ed or substituted by 1, 2 or 3
substitutents selected fromthe group consisting of F, d, Br, |, CF3,
OCF3, NO2, CN, 30 COOwe, CONH2, COwve, NH2, OH, al kyl hawngl 2, 3or 4
carbon atons, al koxy having 1, ZatOB'iSoﬂlfﬂeﬂwﬁﬂmﬁOQSldiaﬁ@OSQOUBthylﬂiﬂfaﬂwrmd

di nmet hyl am no, sul fanoyl, net hyI t hyl sul f onyl am no; R( 15) is
al kyl having 1, 2, 3, 4 or 5 car V@%ﬁ%ﬁgﬁ‘y%ﬁm kyl having 3, 4, or 6

carbon atonms, CF3 or phenyR(15) \Iibladﬂyl havingsus 8i h@r%&?boﬁ@hﬁﬁst%‘cﬁ}élm 1,
2 or 3 substitutents sel ected fromthe %.5%'0 consisting of F ,
CF3, N2, CN, COOMe, OONH2, COve,having3, b okblegrbamaioms, CF2or phenyi.a

carbonatons, al koxy having 1, 2, .3 or 4 carbgn ato t hyl am no,
sul fandyl, nethylsul fonyl and [ WHPR(S 45y ’fﬁﬁinoﬁéu stf @)%Mni #98Rogen,

al kyl haV| ng 1, 2, 3 or 4 carbon L
hav?/ng 1, Zg 3 or 4 carbon atons Sgltrbgﬂﬁltéms%%Ct%ﬁg}#@?%?ﬂ%)ggﬂilgmﬁﬁFO,
1, 2, 3 or4, where y cannot be 0 Glf BRI16F3i BOERCIN,) COOMERMONHRY, TB)Mes

aIkyI having. 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4, 5,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
10 _ dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyHoy-R(16);
15 y is0,1,2,30r4,
where y cannot be 0 if R(16) is OR(17) or SOoMe;
R(16} is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5,
8, 7, 8 or 9 carbon atoms, CF3, OR(17), SOzMe, phenyl, naphthyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,
20 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
substitutents selected from the group consisting of F, CI, Br, I,
CF3, NOy, CN, COOMe, CONHo, COMe, NHo, OH, alkyl
25 : having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3or 4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;
R(17) s hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
- cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyi or 2-,

30 _ N 3- or 4- pyridyl,



6, 7, 8 or 9 carbon atons, CF3, OR(17), SO2Me, phenyl, naphthyl fury[,

thi enyl or an N-containing heteroaromatic having 1, 2, 3, 4, Qune 268 7 8
or 9 carbon atonms, where phenyl, naphthyl, furyl, thi enyI and t%
N-contai ni ng het eroaromatic are. unsubstituted or substituted by 1, 2 or 3
substitutents selected fromthe group consisting of F, O, Br, I, CF3,
NOZ, CN, COOve, CONH2, COwve, NH2, OH, al Wgl 25 having 1, 2, 3 or 4 carbon
atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl,
met hyl sul fonyl .and net hyl sul fonyl am no; R(17) is hydrogen, alkyl having 1,

2, 3, 4 or 5 carbon atons, cyclqa;hd,%l Hi92.3;

CF3 phenyl or 2-, 30 3- or 4- pyrldyl Jﬁ%eazéog pﬂ'édymﬁpe?gr?%ﬂ%sﬁbﬁga
2-, 3- or 4- pyrldyl are unsubstlctrtﬂuéatltum.'d bjabsﬂof&ts;ﬂ&sb&:ténts%e@cté’dfrom
substitutents selected from the é% consi, Sttl n CF3
OCF3, NO2, CN, COOVE, CONH2, con\ﬂ Rt Coe H%lvﬁhd@ 3,,0§F33N§321
carbon atons, al koxy having 1, 2, | am no,

sul fanmoyl, methyl sul fonyl and me h’y¢ ﬁM%%@%%mP R‘%)O Alky! having
CHR(18) ®(19); 10 R(18) is hydrogen-os I—%Qaq, 16 efl ned
as indicated above; z is 0, 1,2or3 Ig é@rﬂ&%@&ﬁa& QQ 22)
COOR(22) or CH2OH, R(20) is hydr egemon atoks, dtmafthylgrrﬁnozsul@mdylor carbon

atons, CvH2v- 15 CF3 or OwH2w- ph e phenyl ring i's
unsubstituted or substituted ﬁwé{hylsﬁ/\{?ony?ang methylsulfonylamino
or

R(3) s CHR(18)R(19);

10 R(18) is hydrogen or CzH2z-R(16), where R(16) is defined as indicated
above;
z is0,1,20r3;

R(19) is CONH,, CONR(20)R(21), COOR(22) or CH2OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHay-
15 CF3 or CyyHow~phenyl,
where the phenyl ring is unsubstituted or substituted
by 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NO2, CN,
COOMe, CONHp, COMe, NH», OH, alkyl having 1, 2,
20 3 or 4 carbon atoms, atkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfonyi and
methylsulfonylamino;

v is0,1,20r3;
w is0,1,2o0r3;
25 , R(21 ) is hydrogen or alkyl having 1, 2, 3. 4 or 5 carbon atoms;

R(22) s alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4)  is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
R(5), R(6) and R(7)
. independently of one another are hydrogen, F, Cl, Br, I, CF3, NO,, CN, COOMe
30 CONHg, COMe, NHy, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy



Br, I, CF3, OCF3, NO2, CN, COOWe, CONH2, COMe, NH2, OH, alkyl bhayiBggsl: 2.
20 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons,

di net hyl am no, sul fanoyl, nmethylsul fonyl and nethyl sul fonyl ami no; v
1s0,1,20r3; wis O, 1, 2 or 3; 25 R(21)_is hydrogen or alkyl having 1, 2,
3; 4 or 5 carbon atoms; R(22) is alkyl4Raving 1, 2, 3, 4 or 5 carbon
atons; R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or
CF3; R(5), R(6) and R(7) independently of one another are hydrogen, F, d,
Br, I, CF3, NOzmvi@N1, 20Bide 4 GBbaiOMds, @lvethyNrRinddsulfamiyl, nidaMii8@irdhy 3r 3
or 4 carbon atg al OXy 9 June 2005 47 having 1, 2, 3" or 4 tar bon at ons,
di met hyl am no,mnﬁ"}?%{'}jrﬁ?b’,a”ﬁﬁ?hyl sul fonyl or methylsul fonyl ani no; f R(30)
and R(31R(3g)cg¢mepagﬂr)tly of one anot her are hydrogen or al kyl having 1, 2 or
3 carbon 5 atoms; or R(30) and R(31) are a chain of 2 nethylene groups
or its phar madedependentlyafcmetarttteersarbtiydrodeh 8r alkylormedind2 of stdaebder nul a
| a orel b as imed in claims 1 and 2 in which: X is oxygen or sulfur;
15 R(l? is C(dctb%(%), S2R(10), COR(11) or C(ONR(12)R(13); R(9), R(10),
R(11) angr R(12) '

R(30) and R(31)
are a chain of 2 methylene groups

or its pharmaceutically acceptable salts.
10

- 3. A compound of the formula | a or | b as claimed in claims 1 and 2 in which:
X is oxygen or sulfur;

15 R(1)  is C(O)OR(9), SO2R(10), COR(11) or C(OINR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CyHoy-R(14);

X is0, 1,2, 3o0r4,
where x cannot be 0 if R(14) is OR(15);
20 R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5, 6,7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
C3F7, CHaF, CHFo, OR(15), phenyl, naphthyl, biphenylyl
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,
4,5,6,7, 8 or9 carbon atoms,
25 where phenyl, naphthyl, biphenylyl, furyl, thienyl and
' ' the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
group consisting of F, Cl, Br, |, CF3, OCF3,-N02, CN,
COOMe, CONH2, COMe, NHo, OH, alkyl having 1, 2,

30 ' ' 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon



I ndependent|ly of one another are CxH2x-R(14); x is0,1,2,30r4, where X
cannot be 0 if R(14) is OR(15); 20 R(14) is alkyl haV|ng 1, 2 émJezﬂés
carbon atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or S

atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(15), phenyl, naphthyl, blphenylyl,
furyl, thienyl or an N-containing hetero%honatic having 1, 2, 3, 4, 5, 6,
7, 8 or 9 carbon atons, 25 where phenyl aphthyl, biphenylyl, fury[,
thienyl and the N—containing het ercoaromati c are unsubstituted or o
substituted by 1, 2 or 3 substitutents selected fromthe group consisting
of F, d, Br, |, CF3, OCF3, NO2,atONs, d@@élWlan@%ll—&:lfa@@&H mbtiRsuBbnyiadrky |
having 1, 2, 30 3 or 4 carbon atoma1 #ox haV|ng 1, 2, 3 or 4 carbon 9
June 2005 48 atoms, dinethyl ani W& PNOnet hyl sul f onyl and

met hyl sul f onyl ami no; R(15)R{5)al k\dk ﬁ&hﬂ 1112 &4:& 5% borE? aftﬂ'@@\?&}cﬁ)}}am

cycloal kyl having 3, 4, 5 or 6 carbon at 3 or nyI

unsubstituted or substituted by 1ha\d]'lg)3 3, 5 suﬁs:larh:cm atums , S pot gltkrfyt om t he
group nsisting of F, d, Br, I, CF3, N2, COOVe, CONH2, COVe, NHZ2,
OH, alkyl having 1, 2, 3 or 4 car%@ﬁhéﬁ @ln%'-lbs’ﬂaﬂﬁdﬂy suhs«trtutyedlbyBZGr ar 4

carbon atons, 10 di net hyl am no, y and
met hyl sul fonyl ami no;  R(13) | s hy rog{?%tﬁ(sgfe&%& ﬁ§ Ay g capsisingal Fng
1, 2 or 3 carbon atoms; R(3) is CCI!—Bf IBTRGLRO, TN REGBIME SCONBTL TRDMR!
CZH2z- R( 16) ,

2-R(16) NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
10 dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(13) is hydrogen;
R(2) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R@3) is CHR(18)R(19);
15 R(18) is hydrogen or C;Ho,-R(16),
R(16) is alkyl having 1,2, 3, 4, 5 or 6 carbon atoms, cycloalkyl
having 3, 4, 5, 6, 7, 8 or 9 carbon atoms, CF3, OR(17), SO2Me,
phenyl, naphthyl, furyl, thienyl or an N-containing heteroardmatic
_ having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms, 7
20 where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected 'from the group consisting of F, CI, Br, |
CF3, NO2, CN, COOMe, CONHy, COMe, NHx, OH, alkyl

having 1,2, 3 or4 carbon atoms, alkoxy having 1, 2, 3 or 4
25 carbon atoms, dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-

. 3- or 4- pyridyl,
30 where phenyl or 2-, 3- or 4- pyridyl are unsubstituted
or substituted by 1, 2 or 3 substitutents selected from



i ving 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having

?Flg? g? g!k¥! gaor g car bon atoms,h CF3, CR(lZ), Sﬁﬁ&?hg ghegyngQQE&%pyl,
[ n N-containin eteroaromati c , 2, , D,

;urﬁlbrtglggykogra?ons, 20 mheregphenyl,_naphthyl, fury], thienyl ang the3
Nicontaining het eroaronmatic are unsubstituted or substituted by 1, 3or
substitutents selected fromthe group copsisting of F, C, Br, I, CF
NC2, CN, COOwe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or4 carbon
atons, al koxy having 1, 2, 3 or 4 25 carbon atons, dlnethylanlno

R(17) is hydrogen,
sul fanmoyl , nethyl sul fonyl and sul fon
al kyl h;w ng 1, 2, 3, 4 or 5 car bh% RYnEon g/ Qfaﬁ @i Brhdvthg. 9CFg, NOor 6

henyl or 2-,
carbon atons, CF3, phenyl or 2-, ~ C@Ol\ﬂ % %@ I—ﬁ) (i
3- or 4- pyridyl are unsubsti t ut ecﬁ or su%’s@ M—f%é} fLméng}lseﬁ'ky s:'ﬂg
substitutents sel ecgedeOrzom gNJuqezng;} rggn%%gr%y 0 tl €|g3 gl »
a, Br, I, CF3, OCF , ; : ;
1, 2, 3 or 4 carbon atons, al koxﬁartmn aﬁgmls dﬂnet&y@r}n:fguﬁi?%Wé%t (r)]gs L e
ginﬁth¥gg?]gp’Rfig;argyEbNazneégﬁkﬁﬁ g@%ﬁﬂ gfﬁﬂ@ﬂgwﬁﬁﬂmﬂﬂﬂch, R(20) is
ydr ¢ , 1 3 5 carbon atons, CvH2v- 11 C CF3 or
e ot 10 nzg 50 1 240|03r3| ng is unsubstituted or substituted

n
S;lv:_lﬁ\év- g,hegylor ég@m; ‘éﬁt@oéé(é’ﬁi%@w rG@OR(B2poroDHoOH)Nsi sting of F,

a, Br, 1, CF3, N&, R%IO) C%%rogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
CFg or CyHoyphenyl,

10 where the phenyl ring is unsubstituted or substituted
having 1, 2 or 3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONH2, COMe, NHy, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

15 atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonytamino:

v is0,1,2o0r3;
w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2; 3, 4 or 5 carbon atoms;
20 R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(4) s hydrogen, alkyl having 1 or 2 carbon atoms
R(5), R(6) and R(7) '
: ' independently of one another are hydrogen, F, CI, Br, I, CF,, NO,, CN, COOMe
CONH», COMe, NHo, OAH, alkyl having 1, 2, 3 or 4 carbon atoms,
25 ' ' alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoy,

methyisulfonyl or methylsulfonylamino;
R(30) and R(31)
- independently of one another are hydrogen or methyl;

or its pharmaceutically acceptable salts.
30



CONH2, COwe, NH2, OH, alkyl having 1, 2, 3 or4 carbon atons, al koxy having
1, 2, 3 or 4 carbon 15 atons, dinethylam no, sulfanoyl, nethyl S%{|Jn%r§¥65 and
nmet hyl sul fonylamno; v is O, 1, 2 or 3; wis 0, 1, 2 or 3; R(2 )] 'S
hydrogen or alkyl having 1, 2; 3,4 or 5 carbon atons; 20 R(22) is alkyl
having 1, 2, 3, 4 or 5 carbon atons; R(4) is hydrogen, alkyl having 1 or 2
carbon atons R(5), R(6) and R(7) indepggdently of one anot her are
hydrogen, F, Cd, Br, |, CF3, NO2, CN CONH2, COwWe, NH2, OH, al kyl
having 1, 2, 3 or4 carbon atons, 25 alkoxy haV|ng 1, 2, 3 or 4 carbon

t hyl sul f or et hyl sul f onyl am no;
g} g(r)n)s ag r%tf Ef)POUngdJé hﬁﬂn@glﬁ O(SEE’ %@?H@‘F‘?H{@amﬂ oge whidhgt hyl ;  or
its pharmceut,g@a@bg{n@ggggmrabl e salts. 30 9 June 2005 50 4. A corrpound of
the formula I a of as claimed in claims 1 - 3, in which: X is oxygen
or sul f URETR( 1% G(@)@Wm@aws@e@oﬁm)mce(cn)l\)R(aQ)rme))NR( 12)R(13); R(9),
R(10), R(11) and 12@ I ndependently of one another are CxH2x-R(14); X
i s0, 1, 2, 3or 4, AR B(k@lanﬁe&m#@ 1, 2, 3, 4, 5 or 6 carbon atons,

cycl oatkyl having 10 Or%‘lt‘é%% {;b n atonms, CF3, _CZFS,
%F? agsz CHF2, sg%?ébe“%ﬁ X/PFOR%EHBHWE"’B ﬁ 0 fury[, thienyl or
an N-contai ni ng hetg(roarogga@lp éﬂ%vd)p‘g 2, 4, 5, 6, 7, 8 or 9 carbon

at ons,
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl

having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms, CF3, CoFs,
CaF7, CHaF, CHFp, SO2Me, phenyl, naphthyl, biphenyiyl,
10 furyl, thienyl or an N-containing heteroaromatic having 1,2, 3,
4,5,6,7, 8 or9 carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and
the N-containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the
15 group consisting of F, Cl, Br, 1, CF3, OCF3, NOy, CN,
COOMe, CONHp, COMe, NHo, OH, alkyl having 1, 2,
3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
20 R(13) is hydrogen;
R(2) is hydrogen or methyl;
R@B) is CyHay-R(16);

y is0, 1,2, 30r4;
where y cannot be 0 if R(16) is OR(17);
25 - R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycioalkyl having 3, 4, 5,

6,7,8,9, 10 or 11 carbon atoms, CF3, CoF5, C3F7, CHoF, CHFo,
OR(17), SO2Me, phenyl, naphthyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 8, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
30 ~ heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substitutents selected from the group consisting of F, Cl, Br, !,



wher e phenyl, naphthyl, biphenylyl, furyl, thienyl and the N-containing
het eroaronmati c are unsubstituted or substltut ed by 1 2 or ?&%‘Rﬁ%\@gents
sel'ected fromthe 15 group consisting of F, d, Br, I,

COOVe, CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon at ons,

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

met-hyl sul fonyl and et hyl sul fonyl am no; 520 R(13) is hydrogen; R(2) is
hydrogen or nmethyl; R(3) is CyH2y-R(16); y is0,1,2,30r4; where y cannot be
Oif R(16) is OR(17); 25 R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon

atons, cycl oal kyl having 3, or 11 carbon atons, CF3,
CoFs. Cat7, CHOF, CHF2,g m?é?r)'éoéogbh%%‘ﬁ'@ﬁypo h@QMe Nfd@nyH alylenyl or
an N-containing heteroaro 8 or. 9 carbon
atoms, where phenyl, napht ﬁ"'{%ﬂ%@&%c@'ﬁw %ﬂ@stﬂgo?@l%ﬂf‘ﬁﬂn?ném‘%

het er oar omati c are unsubst|ctanb@ﬂatmmr§ldnﬁéﬂg?/lahﬂﬁobéulﬂam I%e@gbszhﬁéggéﬁems

sel ected fromthe group consﬁall & of F une
NO2, CN, COOMe, CONH 3 COvERAyisU PW‘P""”@; 2, having 1, 2, 3 or 4 carbon

atons, &l koxy havi ng B172, |§h % sul f anoyl ,
met hyl sul fonyl and rr%(t h§I sul é ﬁaém@fhagfn&“ﬁ% geq{ FY 8H 4 'YPRy| havi ng
1, 2, 3, 4 or 5 carbon atom:gcloalkybfhm:hQ@MF&Ml@@aﬂaorﬂatoﬁn@t@&ﬂ%ﬁﬂ%rg ons,
CF3, phenyl or 2-, 3- or 4- pyridyl, where phenyl or 0 -7 pyridyl
are unsubstituted 3- or 4- pyridyl,

where phenyl or 2-, 3- or 4- pyridyl are unsubstituted
or substituted by 1, 2 or 3 substitutents selected from

10 the group consisting of F, Cl, Br, |, CF3, NO9, CN,
COOMe, CONHp, COMe, NHo, OH, alkyl having 1, 2,

3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;
15 R(4) s hydrogen or alkyl having 1 or 2 carbon atems:
R(5), R(6) and R(7)
independently of one another are hydrogen, F, Cl, Br, I, CF3;, NO,, CN, COOMe,
CONH5, COMe, NHg, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl or
20 methylsuifonylamino;

R(30) and R(31)

independently of one another are hydrogen or methyl;
- orits pharmaceutically acceptable salts.

25

5. A compound of the formula i a or | b as claimed in claims 1 - 4, in which:
R(1) is C(O)OR(9), SOoR(10), COR(11) or C{(O)NR(12)R(13);
R(9), R(10), R(11) and R(12)
independently of one another are CxHox-R(14);
30 X is0,1,2o0r3;



or substituted by 1, 2 or 3 substitutents selected from 10 the group
consisting of F, d, Br, I, CF3, NO2, CN, COOwe, CONH2, COVe, Ny ng o
al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or I car on
atons, di net hyl am no, sul fanoyl, nethyl sul fonyl and rreF hyl sul fonyl am ng
15 R(4) is hydrogen or al kyl havi ng 1 or 2 carbon atons; R(5), K 6¥\Iogm o
R(7) independently of one another are hygpogen, F, d, Br, |, CF3, , \
COOve, CONH2, COMe, NH2, OH,  alkyl having 1, 2, 3 or 4 carbon atons,

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

hyl sul f onyl or h | 0; and ,R(3 pendent |y of
(r)rﬁ:a gnot her gre hydroggﬁ) yﬂS%’ﬂ(s{]ﬂ?%naomr‘ QI (@pﬁlh%(’i 'BRE &lhe ‘%Mclpai%%’tﬂa@l?el
salts. 25 5. A conpou#dSd, 7, lﬁeorfg)ca’fbbﬁaltorﬁso(BF% Bhdyl 66?%% inclains 1 -
4, in which: R(1) is (O OR(9), SRR(10), COR{11) or (12)R(13);
R(9), R(10), R(11) and R( 12wheneqﬂm1yuam byric aeaaangurmn@t@d%fr%u%ﬁﬂaféd%ylj),
30 x is 0, 1, 2 or 3; 9 June% ngtt‘ri { !%;tlsfal ké}e having 1 ,
carbon atoms, cycl oal kyl halingHesliuign s5se ed frop e groupcoosistingotF, CE3,
phenyl &r pyridyl wher e p@nylc@@@yélgw a hé\r,]ﬁ#t}s%‘t}béjgméyo%\%q |1rF§20f

substituted by 1 or 2 substit'ut ents ected’from

F, d, 5Br, I, CF3, OCF3, (ﬁ-bomhﬂ@yﬁséhaw ng 1, 2, 3, alkoxy having 1 or 2
: ’ 5. | [ R i s hydrogen;
carbon atons; %(31%3 |isshyg%rg%%en (2) y g

R(2) is hydrogen;
R@3) is CyHgy-R(‘!G);
10 y is0, Tor2;

R(16) s alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon
atoms, CF3, phenyl or pyridyt,

where phenyl and pyridyl are unsubstituted or substituted by 1
or 2 carbon atoms selected from the group consisting of F, ClI,
CF3, OCF3, alkyl having 1, 2, 3 carbon atoms or alkoxy having

1 or 2 carbon atoms;

15

R{4) is hydrogen;
R(5), R(6) and R(7)

independently of one another are hydrogen, F, Cl, CF;, CN, COOMe, CONH,, COMe,

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

atoms;
R(30) and R(31)
: independently of one another are hydrogen or methyl;

or its pharmaceutically acceptable salts.
25

6. A compound of the formula | a or i b as claimed in claims 1 - 5, in which:
X is oxygen or suffur:
R(1) is C(O)OR(9) or COR(11):
R(9) and R(11)
30 independently of one another are CxHox-R(14);
X isC,1,20r3;



IS H2y-R(16); 10y is O, 1 or 2; R(16) is alkyl having 1, 2 or 3
?gi?%)on atq(/)ms?/ c§/cI2)aI kyl having 5 or 6 carbon atoms, CF3, phenyl‘}lg%gzoo o
pyridyl, where phenyl and pyridyl are unsubstituted or substitute yOCFB
2 carbon atons selected fromthe group consisting of F, d, 15 CF3, F3,
al kyl having 1, 2, 3 carbon atons or al koxy having 1 or 2 carboE at ons;
R(4) is hydrogen; R(5), R(6) and R(7) i mgependently of one ano]t ﬁr are .
hydrogen, F, d, CF3, CN, COOVe, CONH2, COwve, 20 NH2, C]—I al ky avi g% :
2 or 3 carbon atons, al koxy having 1 or 2 carbon atons; R(30) and R(31)

i |; or its
| ndependent|ly of one 94he I n Lor t ;
phar Ir[:nceut ically acpeg{tlab e[ss‘g{c gwéggi%géog%ﬁgﬁ{%ﬁ PBeme s p}f’@ﬂ?ﬂul al aor |
b as claimed in claims 1 - 5, in whé@phen§l bfe Qﬁéﬂ%ﬂ‘lﬁéd ?Péuﬂgtl*tut@%i#é/i §F
C(OOR(9) or COR(11); R(9) and R(11) 30 independently of one another e
CxH2x- R(14); x isO0, 1,20r3; 9 Jurés Butenss Wiaﬁt)édifmn‘cﬂml @ahbwgnfiaffﬁtggygﬁbgr
6 carbon atons or phenyl, where Qﬂeg If i !“i glor 5%125
1 or 2 substitutents selected from %I'he f%%ﬁéﬁ*sﬁﬁ f&'\:rng é?r%;?kgxy’
CF3, OCB3, CH alkyl having 1. 2nadirfy 15%Btbor aldhid; "o _
; rogen;
atoms; R( @(2)I S isyhydrggen;
R@3) is Cszy-R(16);
y is0,1or2;
R(16) is alky! having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6 carbon
10 atoms, phenyl or pyridyl,
where phenyl and pyridyl are unsubstituted or substituted by 1,

2 [lacuna) selected from the group consisting of F, Cl, CF3,
alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2
carbon atoms;
15 R(4) is hydrogen;
R(5), R(6) and R(7) .
independently of one another are hydrogen, F, Cl, alkyl having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(30) and R(31)
20 are hydrogen;

- or its pharmaceutically acceptable salts.

- 7. A compound of the formula I a or { b as claimed in one or more of claims 1 to 6 orits

pharmaceutically acceptable salts for use as a pharmaceutical.

25 .
8. A pharmaceutica! preparation, comprising an efficacious amount of at least one
compound of the formula | as claimed in one or more of claims 1 to 6 and/or of a
pharmaceutically acceptable salt thereof as active compound, together with
pharmaceutically acceptable vehicles and additives and, if appropriate, additionally

30 one or more other pharmacological active compounds.

9. The use of a compound of the formula } a or | b as claimed in one or more of claims



R(3) is H2y-R(16); y is 0, 1 or 2; R(16) is alkyl having 1, 2 or 3 carbon
agoﬁs, c§¥|oglkgl %aving 5 or 6 carbon 10 atoms, phenyl or pygjgmgQTﬁpere
phenyl and pyridyl are unsubstituted or substituted by 1, 2 [lacuna

sel ected fromthe group consisting of F, 4, CF3, alkyl having 1, 2 or 3
carbon atons or al koxy having | or 2 carbon atons; 15 R(4) is hydrogen;
R(5), R(6) and R(7) independently of on&g4another are hydrogen, F, O, alKkyl
having 1, 2 or 3 carbon atonms or al koxy having | or 2 carbon atons; R(30)
and R(31) 20 are hydrogen; or its pharnaceutically acceptable salts. 7. A

; | o] F_nor f clains 1 to
Soor s 1quﬁaf‘ﬁda’égﬂ??’E’Q?'f”;g%ééfé'gé{'ﬁﬁﬁéeF@éﬁ‘&@ﬂ&b‘g?&g?%é'Fh& %ﬁﬁvﬁ@@eﬁﬁ cal . 25
) harvetieité & ' ISk | , 0
Ceast "one  Commoin miE Rt EhREL bIEBARG et BN e GRY Al pEPB ks s 1
to 6 andfbanngl-raedipiegrdiseraasi cal |y acceptabl e salt thereof as active

conmpound, together with pharmaceutically acceptable vehicles and additives
and, if appropriate, additionally 30 one or nore other pharmacol ogi cal

ti ve 5coOpDusdse 0Pa CBROUHE STithe TS Yahreb 4 8afRETS 2nfirelofP @s
gfa: \r/rgd i?\rPone o? Orrgrcehg‘ clainms 9 JungIPZO(gS 5528‘? tomg{ grr]\df)or c')? 05

phar mace®@ineai |ty 6anen ofia hammacautisalbpacdaptahlb safirtberenf if@'rthe_fprc(a;duction of
medi cane ' matlp - i action for the therapy an
pr ophy| aﬁlm o;érﬂgm}?éﬂanneP?énpe}g%)gﬁégﬂgli%@a%fo&?rd’gcf'@r.hy‘i*ﬂ'@'aﬁ ligh can &§mpound
of the feliminbted byaction pdieatialodraiomedtibn. one or nore of clainms 1 to 6
and/ or of a pharnmaceutically acceptable salt thereof for the production of
10 11. The use of a compound of the formuia | a or | b as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of
a medicament for the therapy or prophylaxis of reentry arrhythmias.

12. The use of a compound of the formula | a or | b as claimed in one or more of
15 claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of

a medicament for the therapy or prophylaxis of supraventricular arrhythmias.

13. The use of a compound of the formula | a or | b as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptabie salt thereof for the production of
20 a medicament for the therapy or prophylaxis of atrial fibrillation or atrial flutters.

14. The use of a compound of the formula | a or | b as claimed in one or more of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof for the production of
: a medicament for the termination of atrial fibrillation or atrial flutters (cardioversion).
25 '
15. A pharmaceutical preparation, comprising an efficacious amount of at least one
compound of the formula | a or I b as claimed in one or more of claims 1 to 6 and/or of

a pharmaceutically acceptable salt thereof and of an [Ky channel blocker as active

compounds, together with pharmaceutically acceptable vehicles and additives.
30
16. A pharmaceutical preparation, comprising an efficacious amount of at least one
- compound of the formula | a or | b as claimed in one or more of claims 1 fo 6 and/or of



a nedi canent for the therapy or prophylaxis of cardiac arrhythm as which
can be elimnated by action potential prolongation. 10 11. The, ?2555
conpound of the formula | a or I b as clainmed in one or nore of clarms 1
to 6 and/or of a pharnaceutically acceptable salt thereof for the
production of a nmedicanent for the therapy or prophylaxis of reentry
arrhythm as. 12. The use of a conpound gE the fornula | a or | b as clained
in one or nore of 15 clains 1 to 6 and/or of a pharnaceutically acceptable
salt thereof for the production of a nedicanment for the therapy or

”ww%ﬁﬂ%m@@v%mm%m%%%ﬁﬂ@%“%%@£ %&ﬂ

the formul a or I'n one or

of a phawm euhds abhythas Gt sHYrmasaliticdl 20 a
medi canment or t he ?her apy op?mpr ophyf‘%xp%{& atr| %mﬁleg cﬁ'tﬁ’%‘ Sor atri al
flutters. 14. The use of a conpound of the fornula | a or I b as clainmed in

to 6 and/or of a ph ticall table salt
ther eof T ehairGiiel pleharattl BmrRisirAn SUICaCIRMSERN A1 Fo oot one | al
fi bri | Gatorapoond of thedorilist L2661 bRAIHIMER BicHR)or mBfe dfeiaihd 7S %mgcﬁ &2

preparati B nprising an efficaci ous anount eas one
the forn@P afmﬁceiﬂ!callbaagerataalemit maranﬁendrofmaadﬁomemamctv@@oﬁmp@udﬂgr of

a phar n | Kr channel bl ocker as
act i ven%gﬁgigﬁﬁ} hyplfé}ﬁ'%%tﬁﬁﬁ&ﬁl %"8}?&4}’% 'ﬂl‘FFeéeﬁ‘rl‘{/a @H\éﬁﬁ abl e vehicles and
additives. 30 16. A pharnaceutlcal preparation, conprising an efficacious
anount of at |east one conpound of the formula | a or | b as clainmed in
one or nore of clains | to 6 and/or of 9 June 2005 55 a pharmaceutically
acceptabl e salt thereof and of an I K5 channel bl ocker as active conpounds,
together with pharmaceutically acceptable vehicles and additives. 17. A
phar maceuti cal preparation, conprising an efficacious anount of at | east
one 5 conpound of the fornula | a or I b as clainmed in one or nore of
claims 1 to 6 and/or of a pharmaceutically acceptable salt thereof and of
a beta bl ocker as active conpounds, together with pharmaceutically

accept abl e vehicles and additives.





