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(57} Abstract: The invention relates o arylated furane and thiophene carboxylic acid amides, 2 method for the production thereof,
v=u 'he use thereof as medicaments, in addition to pharmaceutical preparations containing the compounds of formula (1a) and (Ib) wherein
e X R(1), R(2), R(3), R(4), R(5), R(6), R(7}, R(30) and R(31) have the same meaning as ciled in the claims. According to the invention,
w== -the compounds are particularly suitable as novel anti-arthythmic active ingredients, particularly for the treatment and prophylaxis of
@ atrial arrhythmia for example, aral fibrilation, AF, or atrial flutter,

~
I (57) Zusammenfassung: Arylierte Furan- und Thiophencarbonséureamide, Verfahren zu ihrer Hersteliung, ihre Verwendung als

Medikament sowie sie enthaliende pahrmazeutische Zubereitungen Verbindungen der Forme] (12) und (Ib) worin X, R{1}, R(2), R(3),
O R4}, R(5), R(6), R(7), R(30) und R(31) die in den Anspriichen angegebenen Bedeutungen haben, sind ganz besonders geeignel alg
;‘? nevarlige antiarrhythmische Wirkstoffe, insbesondere zur Behandlung und Prophylaxe von Vorhof-Arrhythmien, z.B. Vorhoffliim-
¥ mern (atrale Fibrillation, AF) oder Vorhoff-Flattern (atriales Flattern).




(54) Bezei chnung: ARYLI ERTE FURAN- UND THI OPHENCARBONSAUREAM DE M T KALI UM
KANALBLOCKI ERENF- DER WRKUNG 0 O x / 1(2) X NR(4) R(5) - N -R(QHU"EE)ZB@) R(
S

0O)R(31} R(3) N(la) NR(7) I I I R(7) (Ib) R2 R(6) R(6) (5 ract:
The invention relates to aryl at e WOUOMBEIIIALhi ophene car boxylic acid
amdes, amethod—Foer—the—production thereof the use thereof as

nedr#yg&rgggts, in addition to pharnmaceutical preparations containing the
corfyBlishers of forrmula (la) and (1b) whergirNan thlandfion R( 3) 4)
R(5), ﬂ/gté)fh,e IrR(rrm_t' nal F_@(z@@)?epand R(31) haveabwhaaﬁgmfm%?ﬁgdé}n%ﬁ%ixﬁf%%:,}:}ﬁf(13 edon'ter
cl ai rrsﬁffﬂ(ééﬁzl’ggﬁ PP APYRidpframtendimg the T Neh@ o8 QTG Ul R pEHE 2D L dr Gd b@&rf%,,xi e
sui t abf g™ He" e lishadi i sughamsndteiinaract | vegilargdiegtiopns BCT Gakida cul ar |y Tof 3t RS
treat nent ‘and prophylaxis of atrial arrhythma for exanple, atrial
fibrillation, AF, or atrial flutter. (57) Zusamrenfassung: Arylierte Furan-
and Thi ophencar bonsaur eam de, Verfahren zu ihrer Herstellung, ihre

Ver wendung als Medi kanent Bow e sic enthal tende pahrnazeuti sche
Zuber ei tungen Ver bi ndungen der Fornel (la) and (Ib) worin X R(U R(2),
R(3), OR(4), R(5, R(6), R(7), R(30) and R(31) die in den Anspruchen
angegebenen Bedeut ungen haben, sind ganz besonders geeignet als neuartiee
antiarrhythm sche Wrkstoffe, insbesondere zur Behandl ung and Prophyl axe
von Vorhof-Arrhythmen, z.B. Vorhofflim nern (atriale Fibrillation, AF)
oder Vorhoff-Flattern (atriales Flatten). 9 June 2005 WD 02/48131 Al

Publ i shed: For an explanation of the two-letter codes and the other Wth
the International Search Report. abbreviations, reference is nade to the
expl anations ("CGuidance - Before expiry of the period provided for

amendi ng the Notes on Codes and Abbreviations") at the beginning of each
clainms, will be republished if such amendnents are regular edition of the
PCT Gazette. received. - - -------- - 9 June 2005 WD 02/48131 1 '
PCT/ EPO1/ 13958 '




Descri pti on ARYLATED FURANE AND THI OPHENE CARBOXYLI C ACI D AM DES W TH
POTASSI UM CHANNEL BLOCKI NG EFFECT 5 A first aspect of the presegt unier%ggt I on
provi des a conmpound of the formulae | a andlb, OO R(5) - -K )'
JRR(5N(7) -R(4) R(X R(1)R(3) RC O)R(31) R(3) NN R R(7) R6) R2) X-=
Sar o ORMD 02148139 in which: X is oxygen or sulfur; R(1) is C(OOR(9),
SO2R(10), COR(11), C(ONR(12)R(13) or C(S)NR(12)R(13); 15 RRGT/ERO1M3958
R(11) and R(12) independently of one another are CxH2x-R(14); x is 0, 1,
2, 3 or 4p 8o cannot be 0 if R(14) is OR(15) or SO2Me; R(14) is alkyl
having 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl 20 having 3, 4, 5, 6, 7,
8, 9, 10 or 11 carbon atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(15), SO2Me,
phenyl , n%y%mbi phenylyl, furyl, thienyl or an N-containing

het er oar o | FIGRANE2 AND  fHIGR 7 ar, 9 June
2005 POTASSIUM CHANNEL BLOCKING EII—:EEN(I}ET CA&B@JXY%I& AB%] %WSES WITH

gnf;r?tbaspect of the present invention provides a compound of the formulae | a

X=Sor0
ia ib

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);
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
: having 3, 4, 5, 6, 7, 8,9, 10 or 11 carbon atoms, CF3, CoFs,
C3F7, CHoF, CHF5, OR(1 5), 802Me, phenyl, naphthyl,

20

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



-wher e phenyl, naphthyl, biphenylyl, furyl, thienyl and the N-containing

ﬁeteroargmatiyc arepunsﬁbstitut ed or substituted by 1, 2 or 3 sgﬁﬁs%io ents
selected fromthe group consisting of F, d, Br, |, CF3, OCF3 )
COOVe, CONH2, COWe, NH2, OH, al kyl having 1, 2, 3 or 4 car bon at ons,
al.koxy having 1, 2, 3 or 4 carbon atonsy dinethylamno, sulfanoyl, s 4
met hyl sul fonyl and nethyl sul fonyl am no; R(15) is alkyl having 1, 2, 3,
or 5 carbon atons, cycloal kyl 10 having 3, 4, 5 or 6 carbon atons, CF3 or
phenyl, which is unsubstituted of su tlﬁut ed b' 1, o orI 3 s?bst |!tutents
sel ected fromthe group consi stifge@Pienyl.aphghyi, bip @mﬂy furpl, thiwgyl @eeve,

oxy
Eg\j:_'ﬁg %OVS 3 2er24 (c:];r bngZ‘![oggtﬁchéntaﬁn Pg%@:?}eﬁnﬁ ﬁ%ﬁ?ﬁ%ﬁﬁtyﬁ%ﬂtﬂ?# onyl
and nmet hyl sul fonyl ami no; R(13) S@Shmﬂed)gyri ZmrKykﬁlmwut@QtslseI%?te&@gnr g.'on
o8 0 ) L RS Py ety e
i R(16) is OR(17) or S 6) ha 4, 5 or 6
Egr 8olnf5at f)ms? L)S/cl ogl ki/l ohaV| ng/bb\%owe 5Cd)ﬁ5{a ?6'@6 éwaég"&ra%'iﬂ h@étmﬁoh 2,
at ons, CF-_3, C2F5, C3F7, CH2F, ‘h%? gﬁ(éltzprlgt ?%%/ghﬁﬁg_'%n,]yzz?) r%gn

fury], thienyl or an N-containing eroaro

7, 8 or 9 carbon atons, where phemy) dlmmmhallwdo shlférgiotyl ?ﬁ?tgg]gggf@@;lahge
N-containing heteroaromatic are L*Ei' éut ed or- substitu e ?/
substitutents selected fromthe BiN%g of F, O, Br, I,

R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
10 ‘having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,
which is unsubstituted or substituted by 1, 2 or 3
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, NO2, CN, COOMe, CONH5, COMe, NHs, OH,

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



OCF3, NO2, CN, COOwve, CONH2, COVe, NH2, OH, alkyl haV|ng 1, 2, 3
gg gFgérbon atoms, al koxy having 1, 2, 3 or 9 June 2005 3 4 cay ﬁ?Tg is
di met hyl am no, sul fanmoyl, nethyl sul fonyl and nethylsulfonyI?E1Poh ! )3
hydr ogen, al kyl having 1, 2, 3, 4 or 5 carbon atons cycl oal ky mﬁaV| g
4,. 5 or 6 carbon atons, CF3, phenyl or 2, 5 3- or 4- pyridyl, berﬁ ) or
phenyl or 2-, 3- or 4- pyridyl are unsubStituted or substituted Y bFS
3 substitutents sel ected frgn1céng g&agp Eﬁpsgfi;rghgilﬁg g% 1Br2 y 53,

COOVe, CONH
(?Sr:gonNaotzorrsu\lal koxy havi ng CRO9N atpms, dimethyiaspinoasuifamoi r‘rmltrhW$LafunyDand

R(3) is
sul famoyl, et hyl sul fonyl ppn |gm onyl am no; or .
CHR( 18) é( 19); 15 K( 18R)£ I s hydrog en&‘g‘% 2z-R(16), where R(16) is defined

as indicated above; Rt17)s @hmrogemrallad hR¢ibE)1,i% 30PQ,5 6&DbR atoms,

drogen, alkyl having 1, 2, 3,
2 or 5 tar bon’ atom, - OrH2ve ORI 5.5 Sre Aarboreiens, i, phanylior-ng
IélsoLnSLﬂ(;g[ltut ed or substlgu%ﬂeg %}%{1 2 or 3 substitutents selected from
the group consisting of F Y CF3, N2, CN, COOMe, CONH2, COME,

N2, O “alkyl having 1, 2.3 orwhtb pranbper 20 Ay 4%?9@1 aPé‘\éhE@osjﬂuteu 3 or
4 carbon atons, dinet hyl anino, cﬁfusluszsiunt?x ed by1 2 or3 substitutents selected from

the group consisting of F, CI, Br, I, CF3, OCF3, NOo,

CN, COOMe, CONH», 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;



met hyl sul fonylamno; v is0,1,20r3; wis 0, 1, 2 or 3; 30 R(21) is hydrogen
or alkyl having 1, 2, 3, 4 or 5 carbon atons; R(22) is alkyl h \{Jiljrq]eqz 2,
3, 4 or 5 carbon atons; 9 June 2005 4 R(4) is hydrogen, alkyl having i 2,
3, 4, 5 or 6 carbon atons or CF3; or R(3) and R(4) together are a chain of
4 or 5 nmethylene groups, of -which one nethylene 5 group can be replaced by
-0-, -5-, -NH, -N(nethyl)- or -N(benzyl)4: R(5), R(6) and R(7)

i ndependently of one another are hydrogen, F, d, Br, |, CF3, NO2, CN,
COOve COVMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons, al koxy

having 1, 3(4)3 d¢ hydegepoalkuittaving i 2ves, ay GasF earbsH EGADY} cRIEt hyl sul f ony!
or 10 nmethyl sul fonylam no. R(30) and R(31) indepengecﬂﬁ?y of(%ne anot her
are hydrog?é'n or alkyl having 1, 2 or 3 carbon atons; or 15 R(30) and
R(31) togﬂ(tgyranarpqz; xygen or a chain of 2 nethylene groups; and their
pharmaceutically acteptable salts. 20 A second aspect of the present

i nvention provi tegethepdreraaesybf 83 5 I C r.ising an efficacious

anount at | east one conpound of ' trﬁ% ﬁor%@ﬂps’a(g ¢ HB% Mghylenand/ or

of a phar maceut PEHA §Aube eenlapadeby 04, -St,hbiHe PN (st - ioreNgURReHDRd,  t oget her
f,

wi th phar mg)gtpﬁsyghaygrfcept able vehicles and additives and, "I'f"
appropriate, addition y one or nore other pharnacol ogi cal active

conpounds. Independently of one another are hydrogen, F, Gl, Br, I, CF,, NO;, CN, COOMe
CONHy, COMe, NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
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




25 30 1 4a 9 June 2005 A third aspect of the present invention provides
a use of a conpound of the formula | a or I b as defined abovegqﬂrgelz%sof a
pharmaceutically acceptable salt theredfafor the production of "a
medi canment havi ng K+ channel -bl ocking action for the therapy and
prophyl axi s of K+ channel -nmedi at ed di seases. A fourth aspect of the present

i nvention prdvhiidaspeeds the presantinuentionfprovides & asevdfaa compaunt &f ths
table salt thereof for the

defi ned ab f ti [ 1

ot an_ ol B8 o1 1P aB MRRRES 2HOLE Bnlor 3F SRR Acektien lvopceamiahinG

arrhyt hni as sdii theresfrfob ¢hee bratiurabe &f by nﬁ.ﬂa‘ida@ﬁér@‘ﬂa%l?y R:: ch%hmal%'lg@%hgp' tﬁ
0 e

fifth aspect_of the present invention provides a us a conpoun

formula | a @top farthe therapy aad reptylanisirtK” diarmephrediated diseasbsy accept abl e
salt thereof for the production of a nmedicanent for the therapy or
prophylaxis of reentry arrhythm as: A sixth aspect of the present

i nventi on prividutisaspest of thie presentinuation! protiges BAISEIOPa loothpdiuntd &t 1S

defi ned above an[d/or oLpa gga{]nacﬁeuticall acceptable salt thereof for the
product i on JPraulRd A eE kRS fgtingdhabeye ARgier oF appltasmaceutieallyoacceptable

supravent ri gultadheof }wttnéﬁp@@d f esent iavention
provi des a use of a conpound uoc]ﬁoﬁﬁé%’%%gﬁuﬁﬁ%ﬁi fog tgéqﬁer%bgéj?d)éf’?pﬂﬁx'ﬁbove
and/ or of aOphghifieeuaniydhinas aciiept @ahe bealdliminstedofoyf clctiohe gutestisgt | on of

a nedi canen nﬁ8ﬁgéﬂ¥% therapy or prophylaxis of atrial fibrillation or
atrial flutters. ei ght h 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
pharmaceutically acceptable salt thereof for the production of a

medi canent folifth AgPed atithemresensfineantionl protides id Usé iofra compbuhdloffthait t er s

cardi over sj | nt S t of. the present invention provides a
|(ohar Taceut | f:d; E)E} ﬁ‘g;ﬂ;rgltl? g?]s, dtned®above alid/er of a pharmaceutlcaqu 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



conprising an efficacious anount of at |east one conpound of the formula I
a or | b as defined above and/or of a pharnaceutically accept a@h&&%é
t hereof 9 June 2005 4b and of an I Kr channel bl ocker as active conpounds,
together with pharmaceutically acceptadld e vehicles and additives. A tenth
aspect of the cEre ent |nvention Br ovi des a pharmaceutical preparation,
conpri si ng afN®fPi @Hti Wus chareht blotken aseastiveneompopnds)d tofethehewfior mul a |

aor | b as i . ha eutically acceptable salt

t her eof and %ﬁran%%gs cﬁgaﬁgé‘ﬁyagqéo"%f&]gesg@éﬁcﬁwscorrpounds, together with
pharmaceutically acceptabl e vehicles and additives. An el eventh aspect of
the present jnyention provides a pharnmaceutical preparation, conprising an
ef fi caci ous ‘%r%eﬂﬁl? @Fp‘g?t |fadhe opeesepirgBYRMionf provides oamplariageotical b as

defi ned abo Iggyg{- : r i I alt thereof .and of

a b:ata b oc\l?(z:(ra as Igl(ﬁ:’t %@ngﬂgoun%sgéﬁ'ggée% ﬁ'é)}'ﬂ{;\%f%m%?‘irqs?fcgﬂppeﬁ'ﬂ of

accept abl e \adi formeslaarhda addilt b vas .definef s eptRPUSHS PharPacégicam ae | a
dl b t i iL,ch: . X | | fur; R(1) i O OR ,

S R( 10) ?r %?%ﬁt%b@s% k’)}%@?ﬁ%‘j‘i&?&%ﬁﬂf Q@%né lF{bdqqlge,r aszg qgﬁ)vle;mg(npx%qmj(s, :

i nd dent ltygasth #h ; - I il 2, 3 4, wh

( Cannot e (2SR, pRAKRCe MRV adi Bl doniclpt a8 dbidesS 3 ©) O D00

atons, cycloal kyl having 3, 4, 5, 6, 7, 8, 9 carbon atons, CF3, OR(15),
phenyl, napht i Vi, ofuryl, thienyl or an N-containing _
het er oar oma rﬁc%%éﬁpﬁlgp#‘%%{ of ' thy Pﬁ‘?seag Perglopy PR Gh PhargRseutigaér e
phenyl , napptéparatidn, woempising ahlefitacidUyl &ABlint 8N4t idiRt BnSCBSAbBLRE of
heteroaromaEl c.are _
he 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



nsubstituted or 9 June 2005 5 substituted by 1, 2 or 3 substitutents
gelected fromthe group consisting of F, d, Br, I, CF3, OCF3, o MR 208N
COOve, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atons
al koxy having 1, 2, 3 or 4 carbon 5 atoms, dinethylam no, sulfanoyl, s 4
met hyl sul fonyl and nethyl sul fonyl am no;. R(15) is al kyl having 1, 2, ,
or 5 carbon atons, cycloal kyl having 3, %, 5 or 6 carbon atons, CF3 or
phenyl, which is unsubstituted or substituted by 1, 2 or 3 10
substltutents sel ected fromthe group consisting of F, O, Br, |, CF3,
NO2, CN, COOMe, CONH2, COMe, NH8ub te@buyﬂ Vige:\V: ﬂgﬁoéltﬂu@ntsﬁ’sejectédtfwnbﬂfb

' | f anoyl ,
ﬁé?ﬂf/l’ sufi:c Eﬁ;ly gﬁ\él n%51’rretz’hyl?,sfj)lr r%ué%rgﬁggg FEBS: %Ew#%géa%a'ﬁu } Ohavi ng
1, 2, 3 or 4 carbon atons or CF3; o@&é)cgﬁlfg%@ﬂgnhl@ ?’éﬂ@”hfg 1, 13rz% 3
or 4 carbon atonms or CF3; R(3) is 5 y
cannot be O if R(16) is OR(17) (gorspgg%onl?étg,@g b fic %i})élvg@a‘y %% Q}db E‘ﬁrbgp
5 or 6_.carbon atons, cycloal kyl having 3 8 rbb om;,
CF3, OR(17), SO2Me, phenyl, naplatems, dimathylamindiseifamoyt, methNsaBoriaiandng

[ 5 where
het eroaromatic having 1, 2, 3, 7, 8 or 9 carbon atons,
phenyl, naphthyl, furyl, th| enyl %‘ﬁ&'sk'ﬁ%"x{ﬁ'@mal ning heteroaronatic are

unsubstituted or substit utR(d5py |slaik?I Ieivirg 1520314 b5 @BHSore Sloff %9ch£|‘%9? t he

f F, d, Br,
group consisting o havmg 3, 4, 5 or 6 carbon atoms, CF3 or phenyl,

which is unsubstituted or substituted by1,20r3
10 substitutents selected from the group consisting of F,
Cl, Br, I, CF3, NO3, CN, COOMe, CONH», COMe,
NHo, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
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;
R(3) is CyHgy-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), SOoMe, 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
methylsuifonylamlno '



3, NO2, CN, COOve, CONH2, COwve, NH2, OH, al kyl having 1,_2, 3 or 4
ggrbon atons, al koxy having 1, 2, 3 or 4 30 carbon atons, dlnetgxk%g?qg,
sul fanoyl, met hyl sul fonyl and methyl sul fonyl am no; 9 June 2005 R ) A
hydrogen, alkyl. having 1, 2, 3, 4 or 5 carbon atons, cycloalky avhng 3
4, 5 or 6 carbon atonms, CF3, phenyl or 26’ 3- or 4-_pyr|dyli where p gny
o} 2-, 3- or 4- pyridyl is unsubstituted”or 5 substituted by 1, 2 or3
substitutents selected fromthe group consisting of F, d, Br, I, CF

, 2, COVe, NH2, OH, alkyl having 1, 2, 3 or 4
c?ng gbnNgtzbrrS,\L al koxyﬁﬁ}ﬁi nt§ Hydregery adﬁyl-bawgbbr?.l, Zathames cajbn%(agmie,;n no,
| f 1, met hyl sul fonyl é\_% spul am no;, or )
éllfIR( ig;)é( 19) ; R%/18) i s hydr ogear!ﬂ}gr%g’-ﬁ(élgﬁl? atamesFss Phepys R g;
i ndi cated above; 15 z i503—]or?41r®'rid 19) is CONH2, CONR(20)R(21), COOR(22)

[ [ bon at ons
CH20H, R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 car ,
CC),\r/HZV-" CF3 f)r )CV\HZW- phenyl , wherwhereeohsimyhgt 2+, '3n©rﬂspym}uk§&méuﬂs%t@a or

' ' ted fromthe group
substiuted 2Q by 1, 2 or 3 su%%&g@ 15%:0?'% %@aﬁ@teﬂj@ﬁq@gctwvem .
consisting of F, O, Br,3| , CZB, |§1§)B1ﬁ§ , 4 © hP,\Lan 9}0 " 8 o& p
OH, al kyl having 1, 2, or o ig[rﬁqj XeK 8NP F5 NG, EN
car bon yat ons, di nmet hyl am no, s??armyl , e Rﬂ:surﬁohyl &g 3 2 |

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

atoms, dimethylamino, sulfamoyl, methylsuifonyl 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 is0,1,20r3;
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,~
CF3 or CyyHow~phenyl, '
where the phenyi ring is unsubstituted or substituted
20 ' ' by 1, 2 or 3 substitutents selected from the groLlp
| consisting of F, Cl, Br, I, CF3, OCF3, NOo, CN,
COOMe, CONHp, COMe, NHg, OH, alkyl having 1, 2,
3or4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyt, methylsulfonyl and

25 _ methylsulfonylamino;
‘ ' v is0,1,20r3;
w is0, 1,2 o0r3;

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)



| sul fonylamno; v is O, 1, 2 or 3; wis 0, 1, 2 or 3;_R(21)|s
ﬁ?d?gzggﬁ or al kgl having 1, 2, 3, 4 or 5 carbon atons; R(2|2?< :éﬂl ebﬁésl
having 1, 2, 3, 4 or 5 carbon atons; 30 R(4) is hydrogen, alKky 3\0”059 L
2, 3, 4, 5 or 6 carbon-atonms or CF3; R(5), R(6) and R(7) 93Jur|\1|(e_]2 >
I ndependent|y of one another are hydro_gen7 F, d, Br, I, CE N2 N coxy
Coove CONH2, COwe, NH2, OH, alkyl having' 1, 2, 3 or 4 carbon ahoI ’If |
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanoyl, nethylsulfony

1.00; i ndependent|y of one another are
or nethylsulfo ;.5 R(30) and R(31) in :
hydrogen or al kWdﬁ%gwﬁﬁﬂyl?ﬁ%%n%h@aa@dwdr@gemf,, CarBr, RCIR) NGw] ON TIDOMe

' d thei har maceuti cal |l y acceptabl e
al te. Particul ST01ar CPle diTaaagoakLNBANG 2t bpndicachan soers chyar
) . . . . . . O m 1 1
Elh]%?ill) no\rNhlcf gj Rﬁ%’f??’m%é%ﬂ g gkt?ﬁ%)&%ﬂ?@i%m@%dgﬂtgrméh %r@énémdﬁmyi or of
one anot her ar en@MdsuiRinAbminox is 0, 1, 2, 3 or 4, where x cannot be 0, if

[ X 14) is al kyl havi ng 1, 2, 3, 4, 5 or 6 carbon atons,
§§/gIAf2)a: %y%d?g%n%é?%ﬁ(4 )5 6 7?/ 8, 9, 10 or 11 calr blon atons, CF3, C2F5,
) ) ) ) . h n , -
QF7, CH2F, CHAgdefBhdenty d?%‘ﬁgygn’othnear%r}te%ldifog%nporeal%yl%aving 1, 2 or 3 carbon

atoms;
or
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 is0,1,2,3o0r4,
where x cannot be 0, if R(14) is OR(15);
20 R(14) s 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,
C3F7, CHgF, CHF2, 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, 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, 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



- : : 5
ryl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5,

;H g or 9 ca?bon atons, 25 where phenyl, naphthyl, biphenylyl, ngﬁbmw
thienyl and the N containing heteroaromatic are unsubstituted of .
substituted by 1, 2 or ‘3 substitutents selected fromthe group COHSIE : g
of, F, d, Br, I, CF3, OCF3, NO2, CN, , CONH2, COMe, NH2, OH, alKky
hévihg'lz 2, 30 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4dcarbon 9
June 2005 8 atons, dinethylam no, sulfanDyI met hyl sul f onyl ag t
met hyl sul f onyl am no; R(15) is alk awnawi]é3 2, 3, 4 or 5 carbon atons,
cycloal kyl having 3, 4, 5 or 6 e Wirge mmEBStdfamhﬁnmeih)&smmn?haﬁ@

ts selected fromthe
unsubstituted or substi tut ed by I:Het If substi tuten D
group consisting of F, , @@j Oﬁéﬁ? BR, coove, ConH2, COwe, ,

OH, alkyl having 1, 2, 3 oR(%)castubkylaxbomg1 2|3kﬂ>6f§‘@é+bpﬂajtodng cyeidHikyt
carbon atons, 10 di net hyl am no, sulfarmyl met hyl sul'f ony

met hyl sul fonyl amino; R(13) is hyt@\Rea; R,(R'é 2y Sloiagb%?itg?aﬁ)ﬁ%giggéennymg\rn ng
3 rbon atonms; R(3) is
é’Zng?E( 16)C i R(16) is al kyl havi ﬁ‘% P}g n%ujbsviltutsd@rsab&taumrbxau afrer 3

OR(17 Me,
CKSLO?| k%[’i h?ﬁ;: ngf ﬁryl4 t5h| gnyr,sﬁsgﬁgjtﬁﬂtg%ﬁ al ni n‘g’%@?g qup 89’&?'?%“9 ﬂf%’l ng
E 2y 3, 4IO 5 6, 7, 8 or 9 carbd¥, Br,dn€F3280sh@N QOO ,, Coppty, mdmef uryl .

n
t hi enyl and the N-containing NHo, OH, alky having 1. 2. 3 or 4 carbon wtoms,

alkoxy having 1, 2, 3 or 4 carbon atoms,
10 dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylaming;
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, Cl, Br, |

1 Py

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



het eroaromati c are unsubstituted or substituted by 1, 2 or 3 substitutents

selected fromthe group consisting of F, d, Br, I, CF3, NQ2, %:EJ_‘ %ﬁg\/e
CONH2, COwWe, NH2, OH, alkyl having 1, 2, 3 or4 carbon atons, 0X avi ng

1, 2, 3 or 4 25 carbon atons, dinethylam no, sulfamoyl, nethyl sulfonyl and |
met hyl sul fonyl am no; R(17) is hydrogen, éxl kyl having 1, 2, 3, 4 or 5 |
carbon atons, cycloal kyl having 3, 4, 5 or 6 carbon atonms, CF3, phenyl or |
2-, 3- or 4- pyridyl, 30 where phenyl or 2-, 3- or 4- pyridyl is
unsubstituted or substltut ed by 1, 2 or 3 substitutents selected fromthe

9 June 2005 9 group consisting O@FOFIP CGnSISBng ofF CE®Br, DOTS3;, DER3, I CN,

COOVe, CONH2, COWB, NH2, OH, alky haV|n 3 or 4 carbon at m?

al koxy having 1, 2, 3 or 4 car bon OQM% NHELQQM&WNHQ (}ulélmbmg1 2

nmet hyl sul f onyl and 5rrethy|su|f é__g rb 2|so 1, 2 or 3; R(19)
CONH2, CONR(20) R(21), COOR(22) or é‘ﬁ Cl‘-@(@te)’ﬂsh§hwmhag@g1émrmeamag 1,

2, 3, 4 or 5 carbon atons, C\/H2v-at§}|ﬁ§ he phenyl
ring isunsubstituted or substituted % %T‘?%%@VP{"W}EWEE faryl @pded
fromthe group consisting of F, r@thylsulfomylarﬁﬁﬁ);, NC2, CN, COOwve, CONH2,

COve, NH2, OH, al kyl havingg, 2 3,0r 4 carbon atons, al koxy having 1, 2,
3 or 4 carbon 15 atons, di rreth 1%%&0 sul fanoyl, net hyI sul fonyl and

met hyl sul f onyl af{1®); IS\C(DNHQ, CDNI?(2@')R@1) COOR(22) or CHoOH;

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:



wis 0, 1, 2 or 3; R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon
at ons; 20 R(22) is alkyl having 1, 2, 3, 4 or 5 car bon atom; ﬂuﬂzbo%
hydrogen al kyl having 1 or 2 carbon atons R(5), R(6) and R( 7)

i ndependent|y of one another are hydrogen, F,- C, Br, I, CF3, N2, CN, . .
COOve, CONH2, COve, NH2, OH, al kyl hav%g 1, 2, 3 or4 carbon atons, 25

al koxy having 1, 2, 3 or 4 carbon atons, di rret hyI am no, sulfanoyl,

met hyl sul fonyl or nethyl sul f onyl am no; R( 30) and R(31) i Infjependent I %I of one
anot her e hydrqgen or hyI and their pharnaceutically acceptable

sal ts. 38<rVer¥gp°§%9PElﬂraﬁul Npreferred conpounds of the fornulae | a and | b

S0 R0 Ber 107 a7 et G N 18 ROHRU AR R 10) . m(11) anc

R(12) i ndependR(@)| R(1d), 131;3@@ oyare CXH2x-R(14); 5 xis 0, 1, 2, 3 or
4, R(14) is alkyl haw)ngm Rﬁz?a 5 or 6 carbon atons, cycl oal kyI

having 3, 4, 5, 6, 7nd§pe@ermlyqunglarmm¢:mredfm RCF8; C2F5, C3F7, CH2F,

CHF2, sO2Me, phenyl, napht hyl henylyl, furyl, thienyl or an
N-COI’]'[§I ni ng het er odf onat i1 hév?-ngoi 2, 3 10 4, 5, 6, 7, 8 or 9 carbon

atoms, where phenyl ,R(ﬂnzht@)ﬂ II%\HH ?y{},u% ouyécath'e mﬁ?ggd%lkﬂ 2 or 3

N-contal ning heteroaromatic are uns

substitutents sel ected fr dwavirge3, @@@p?pamlmwm earbon &bmsBEFs Cof53:
OCF3, NO2, CN,
C3F7, CHoF, CHF9, SOsMe, phenyi, naphthyl, biphenylyl,

furyl, thiehyl 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 i80,1,2, 3or4;
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



15 COOMe, CONH2, COMe, NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons,

al koxy having 1, 2, 3 or 4 carbon atons, dinethylamno, sul fan\p%zo%
met hyl sul fonyl and nethyl sul fonyl am no; R(13) is hydrogen; 20 )T'S
hydrogen or nethyl; R(3) is CyH2y-R(16); y is O, 1, 2, 3 or 4; where y
cannot be 0, if R(16) is OR(17); R(16) is, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons, cycloal kyl having 3, 4, 5, 15 6, 7, 8, 9, 10 or 11 carbon
atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(17), SQ2Me, phenyl, napht hyl,
furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6,

7, 8 or 9 carbon atoms, whePavipgdnl 3 ondptarbyh atdrog Hikos eﬁ‘v‘lﬁj
N-contai ning heteroaromati & Iﬁ)]roﬁﬁlinsub tituted or sgbst iypﬁut(fa E);l;'m’gs E)'tzvior 3
30 substitutents selected frd OTyp ofipretiayiaming. syifamop, n@thylBelfony] aGlf3,

NO2, CN, COOwe, CONH2, COVEmeNUQSw@MaﬁJ,M.I 9 June 2005 11 having 1, 2, 3
or4 carbon atons, al kgez havi n% 1, 2, 3 or4 carbon atons, dinethylanino,
sul fanoyl, methyl sul f i//T) afdydrageny eyl havigg Anng; 4 B & earthon ApgHLogen,

al kyl having 1, 2, 3, 4 or at ongs, cycl oal kyl having 3,4, 5 or 6
car%on ?i/orrg, CF3, phenyl O@’C@mgﬁwgggﬂ, %?WFPOQ%@@S,@EgWh@yI ar 2-,3-
or 4- pyridyl is unsubstitLg_qg@_rp rfa)abstitut ed by 1, 2 or 3 substitutents

selected fromthe group conS|st|r¥g f F, d, Br, I, CF3, N2, CN, 10

COOve, CONH2, COMe, NH2, OH, al kwthehaphsgyllor 2, 3- & Q' p\#idod;
al koxy having 1, 2, 3 or 4 carbon ) ; py‘hd?%%@uéétﬂﬂ?gd or
| Substituted by 1, 2 or 3 substitutents selected from the

group consisting of F, Ci, Br, I, CF3, NOg, CN,
1
0 COOMe, CONHo, COMe, NH2, OH, atkyl 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,



atons, di net hyl am no, sul fanoyl, nethylsul fonyl and nethyl sul fonyl am no;
R(4) is hydrogen or al kyl having 1 or 2 carbon atons; 15 R(5) &gwd
R(7) independently of one another are hydrogen, F, d, Br,

COOve CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms al koxy
having 1, 2, 3 or 4 carbon atons, di rret Iam no, sulfanmoyl, nethyl sulfonyl
or nethyl sul fonyl am no; 20 R( 30) and R( i ndependently of one anot her
are hydrogen or nethyl; and their phar rraceuti cally acceptable salts.
Particul arly especi aIIy preferred conpounds of the formulae | a and | b are

tc?o)se '(22) 2R(51\§';1| ChR( 5)1 | WW?WS%WUE?P Ummgbedoclﬁr sut?strtuted by 1
O NR ; endent of one ahot her
are CxH2x-R(14); x is0, 1, ‘%Qjﬁug%%a‘é{‘%ﬁe'? éf %régrq#@ @nszstmg i, £,
carbon atons, cycl oal kyl hawii,\QF , OCfg, DH &k ha@ a

phenyl or pyridyl, 9 June 2005 12 V\/nere phenyzl |n 1;5%’ ?défR8Q¥§t39ﬂ51
unsubstituted or substl tutcraubrhryatbmsnr 2 substi tutents sel ected fromthe
group eonsi sti f , CF3, OCF3, OH, alkyl having 1, 2, 3,

al koxyghavr ng I?PIO?'S éghé{%d&&fr atorrs 5 R(13) is hydrogen: R(2) is hydrogen;
R(3) is RiHRy-iRhiBdsgan;is 0, 1 or 2 R(16) is alkyl having 1, 2 or 3 carbon

atonms, cycl oal kyl havrn 5 or 6 carbon
I;\{(C rs%yng g6)

y is0,1or2;
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,
NH3, 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 I aand | 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,




[ i dyl are
CF3, phenyl or pyridyl, where phenyl and pyri
ﬁgsﬂ)gms:tut ed olro su%stitut ed by 1 og 2 f:zgr Iboﬂa\?}[ ﬁgslselzecgegaﬁ%‘guﬁeg B o
nsisting of F, O, CF3, OCF3, alkyl
glr(lzggycﬁavi ng % or 2 carbon atons; 15FR(AéI) |2ngd2§|gen, R(S%:’C]\IE(ZG) and |
R(7) independently of one another are g O3 h;iVCOOVEi one, odgve. bCOVleon
| kyl having 1, 2, 3 carbon aton®, al koxy g
gl'lt_'g’nsg—"zoaR(%O) and gR(31) i ndependent|y of one another are hydrolgep or
met hyi' and their pharnmaceutically acceptable salts. In particular,

especial ly preferred corr})]?undsR?flv)vh?i? ﬁg%g?@)sbg}ﬁitﬁ 1(%5&1@&@5%@&?@ 45%11)25
Cohs X ur; ) . ’ o
Ymnljgg'enfj(elntsl sxg?egngr aﬁgt her ar e <Ebsiifuleqts splectegiiromitse @roup cangist offR 14)

phery 2 Ureubst o e r st PG B OBFSRCh sl Rt . v
om e grotp cone o0 o et o BB 1o 0,
Sroy ROEI iedigrodbry, 2. |
R(3) s CyHgy—R(TG);'
y is 0, 1or2;
- 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 afiects about 1 million Americans annuaily and

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



R(16) is alkyl having 1, 2, 3 carbon atons, cycloal kyl having 5 or 6 carbon

nyl or ridyl, 10 where phenyl and pyridyl are unsub&&&} or
gtggfitﬁP:dyby 1,py2 [Yacuna] sel ected fromthe group consisting 0O EﬁiO
CF3, alkyl having 1, 2 or 3 carbon atons or al koxy having 1 or 2 carbon
atons; R(4) is hydrogen; 15 R(5), R(6) .and R(7) independently of one  Kox
anot her are hydrogen, F, d, alkyl havii§ 1, 2 or 3 carbon atons OL ~al koxy
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| of . sl stent cardiac 30 arr
%tC(r::J?rgn%%@ﬁ%@%@%i@“ﬁ\n@{'%“ﬁahg%ggpﬁahﬁgﬁg'ykg’oﬂgequent ly leads to fatal
sequel ae, such as cerebral stroke. AF affects about 1 mllion Anericans
annually, Ieags to nore than 80,000 cases of stroke each year in the

USA. Th ﬁ?%?@ﬂ?ﬁ oyn fhakmosterpravertisulenarytimiasardyubstcs ‘ederfthasses |
f re only of restricted use
because b iony WaOck ARG (ARG ORI s e setdinr Jo8us ek lowsongheiayor o
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5 devel %%%MW’Q%@V chﬂ%l%'ﬁg e getien pptgntial is @ fecaghiaad ynechanism of

end!ng 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.




been shown that nost supraventricular arrhythm as are subject to
liegﬁfry" excitatory waves. Such reentries occur when the cardgg&ﬁ%&ggue
has a slow conductivity and, at the sane tinme, very short refr _ ]
periods. Increasing the myocardial 10 refractory period by prolonging the
action potential is a recognized nechanH§p1of endi ng arrhythn1aslgr 1990
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i nactivating conponent of the delayed rectitier
activating gel ayed rectifier), which corresponds to the Kvl.5 channel,

i cul i epol ari zation period in the human
BT i epR B IKY AEIES M alsP ey B R varhick heliurlsgeac ™
conpar i playsEaninigortdif rblehh bhd hgﬁa‘ﬁfatﬁ{lm‘%u{ K8t indn@YehirnEt. Fok i€ reason, in

hod. for prolonging the atria
el Olqs the CEE)SG of ingibit?on of the IK,; current, in contrast to the blockade of IKror 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



action potential and thus for ending or prevention of atrial arrhythnias.
Mat hemati cal nodel s of the human action potential suggest that 959%2005
positive effect of a blockade of the IKur, especially under the

pat hol ogi cal conditions of chronic atrial fibrillation, should be
particularly pronounced (M Courtemanche, R J. Ramrez, S. Nattel, 10
Car di ovascul ar Research 1999, 42, 477 - 489: "lonic targets for drug
therapy and atrial fibrillation-induced electrical renodeling: insights
froma mathematical nodel ™). In contrast to IKr and I Ks, which al so occur
in the hipeissienchasne!, Theappheaticnsdd€xog pB%deID@IBt@am glaqemltﬁehgg
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For numerous pharma 25 ceutical active conpounds (e.g. tedi sam |,

bupi vacai ne or sertindole), a blocking action on the Kvl.5 channel has
indeeg been described, but the Kvl.5 bl ockade here is in each case only a
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oxi des as antiarr hm cs via blockade of the | Kur, The
sane Honpounds were originally also descrl bed, however, as

i Munosgpar nts, (VO 96 936 conpounds described in the
e c%ﬁr?ounds(can be employed) for the termri%pation of existing atrial fibriliation 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,



5 abovenentioned” applications are structurally conpletely di fferent to the
conmpounds according to the invention of this application. For
conpounds clained in the abovenentioned applications, no clini calf 3 a are
known to us. 10 It has now surprisingly been found that the aryl ated furan-
and thi ophenecar boxam des descri bed her 2 are potent bl ockers of the human
Kvl.5 channel. They can therefore be udéd as novel antiarrhythm cs havi ng
a particularl y advant ageous safety profile. In particular, the conpounds
are swtf.b the treatnment of supraventricul ar arrhythm as, e.g.
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al kyl ene radi cals can be straight-chain or branched. This also applies to

t he al kﬁ)ﬁéﬂcﬁa[&ﬁdi@al@ of tkge f oy mul ae CXH2x, H2y, CzZH2z, CvH2v and

owH2w. i dPISAES candikemisa ke drangheda Exanwiessdfseyclaaligt radighis -haoingi n or

br anche tof 11 Esbodrtom | t Al ther radicals, e.g.
R SRomRe cytoBRul SERUEAT THvbiRPh.

in an 3Q al koxy radical or al'k 'Exanpl es of
al kyl r ZdmeiCysiaprarylisytiopedyh 2methyinyamplutyl] mtﬁﬂﬁ*clolﬂztgpfcyblopéﬁgput yl,

sec- nt I sopent neopenty

55 Al LyriohBhis P eyl BRG, 3-mBRE S hoy Fistaubydiohemiiabehtnyh June
2005 1@y¢lohehm§7ylcyclbebﬂyaﬂecyl pent adecyl, hexadecyl, heptadecyl,

oct adecyl, nonadecyl, eicosyl. The divalent radicals derived from t hese

radicals, e.g. nethylene 1, 1-ethylene, 1,2-ethylene, 1,1-propylene,
1,2-pr Olsllyd:cﬁﬂﬁinir?g HeRFRYMEREs hhvitig™, Y. 978 67,5 or 9 carbon atoms are in
' particular 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl,

15 1,2,3-triazol-1-, -4- or -5-y1, 1,2,4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- or 5-
oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3-o‘r -5-yl,
1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or 5-thiazolyl, 3-, 4- or S-isothiazolyl,
1,3,4-thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-,

3- or 4-pyridyl, 2-, 4-, 5- or 6- -pyrimidinyl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-,

20 6- or 7-indolyl, 1-, 2-, 4- or 5- -benzimidazolyl, 1-, 3-, 4-, 5-, 8- or 7- -indazolyl, 2-, 3-, 4-,

- 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8- -isoquinolyt, 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,



utylene, 1,4-butylene, 1,5-pentylene, 2,2-dinethyl-1,3-propylene,
?”GYhexylene, eth 5 are exanpl es of al kyl ene radical s. CyclpaI%Iﬁgﬂlel%%{gﬁf
radicals can |ikew se be branched. Exanples of cycloal kyl radic ng
3 to 11 carbon atons are cyclopropyl, cyclobutyl, 1-nethylcyclopropyl,
2- met hyl cycl opropyl, cyci opertyl, 2- nethylcyclobutyl 3- et hyl cycl obut yl
cycl opentyl, 10 cyclohexyl 2- nethylcycléhexyl 3- nethylcyclohexyl,

- I | ohexyl rrent h I cycl oheptyl , cycl ooctyl etc. N-containing
ﬁe?gggrgyctlcs Kaw ng y 3, 4, 5, 6, 7 8 or 9 carbon atons are in
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or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1- 4-, 5-, 6-, 7-
or 8-phthal azi nyI Al so i ncl uded are the corresponding N-OXI des of these
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in the BUchiafepysroligine, pipetidiesinomphpolige, Jbioenc?PAGlinel§tedi subst i t ut ed 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- or 3,4,5-position. Correspondi ngl y,h
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thi Opﬁer}ﬁor% basxc 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 |
s:muitaneously 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



furyl radical. 5 In the case of di- or trisubstitution of a radical, the
substituents can be identical or different. If R(3) and R(4) tgg&;{e@?Q are
a chain of 4 or 5 nmethylene groups, of which one 10 nethyl ene gfoup h be
replaced by -0-, -S-, -NH etc., then these radicals together wth the
nitrogen atomof the formula I forma 5-, or 6-nenbered nitrogen

het erocycl e, such as pyrrolidine, pi per1%i ne, norpholine, thionorpholine
etc. If the conpounds of the fornmula | contain one or nore acidic or basic
groups or_,one.or 15 nore basic heterocycles, the invention also includes
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| act at esinddidualserber | yconates, etc. If the
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by conbifaemns ofithe ¢dmpourrdd 6 Bk fBas@aiin a sol vent or dispersant or

alternatively 30 fromother salts by anion exchange. |f appropriately
substituted, the conpounds of the forrmula | can be present in 9 June 2005

19 ster qRieSIMBH he . caompounds of the fornmula | contain one or
nore centers oféﬁgssgm?rfé{mélﬂggagaﬁbFﬁﬂ&?&f&@ﬁfﬂ@bbdfﬁ@mtmeml have t he

S conf i fireasses, whichtere Rkewise included by the present invention. Some typical routes
15 are outlined in the reaction sequences designated below as schemes 1 to 4. X and the

radicals R(1) to R(7), R(30) and R (31) are in each case defined as indicated above, if
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).



configuration. The invention includes all possible stereoisoners, e.g.
enantionmers or diastereoners, and m xtures of two or nore stergginse%ﬁgic
forms, e.g. enantioners 5 and/or diastereoners, in any desired Farios. - The
i nvention thus includes enantioners, e.g. in enantioneric pure form both
as | evo- and dextrorotatary antipodes, and in the formof mxtures of the
two enantioners in different ratios or i4¥ the form of racemates.

I ndi vi dual stereoisomers can be prepared, if desired, by separation of a |
m xture according to customary nethods or, for exanple, by stereoselective |
synthesis. If 10 nobile hydrogen atonslare present, the present invention |
al so includes all tautoneric Fﬁ(@j’ 5=0fl[t heRCOnpounds of the formula |I. The |
conmpounds of th%f P.ae ¥ n he prepared by different chem cal 4
processes, R C R ew se inclOffed by _the prregam), iDwention. Sone |
typi cal routhe: le\i - Eﬂe' ri@bt i on Nagepiences desi gnat ed bel ow }
as schenes 1 to 44 X adi cars’ h(l) to R(C7T)—R30)—and R (31) are in |
each case defined as igrdi€at éd above, if not stated otherw se bel ow Thus

a conpound of the fB®yula | b, for exanple, is obtained as in schene 1

(method 20 A) or qpherre 2 (method B). In an anal ogous manner, conpounds of

the formula | a can be prepared udling the corresponding halides Ill a (for
structure see schenme 4). 9 June 2005 20 0. R(5) - /R(4) HOB OH N R(9)(

)R 1) Pd(PPh3)4, DME, Na COO N[Br, 1] HR(7) R(6) 11 pllb OO0

R(5) g3l) NR(4) R 4) R
R(©) OR(30)R(31) IIR(3) e.g. TFA
S0 -
R(7)
R(6) Vb

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, sodium carbonate as a base and h
1,2-dimethoxyethane as a solvent) of an 'aromatic 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 Iea\(ing group, such as F, Cl, Br, imidazole, O-succinimide etc. |



R(9) OR( 0) R(3) e.g. TFAR(30) R31) / RR3) ONHz ~/ RN\ H((7) (7)

R(.6) 1Vb R(6) Vb O R(5) NR(4) R(30) R1) R(3) 1. R(1)-Z, 2. K25

R(1)-" R(2) R(7) R(6) Ib Schene | Arylated furan- and

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

pal | adi um cat al yzed Suzuki coupling (which can be carried out, for exanple,

inthe 5 presence of Pd[(PPh3)]4 as a & al yst, sodium carbonate as a base

and 1, 2-di net hoxyet hane as a solvent) of an aronmatic halide of the formula

11 b WIch 33?&) aromatic boronic acid of the formula Il. If R(9) is an
IF@AVHHP
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react i onshiofine fue Gienpeiuige dfe. oroRIIAES o Suckirifidipapaudss of the formila

R(1)-Z correspond to the known conversion of an amne %-car boxani de,
sul fonam de, carbamate, urea or thiourea derivative. The radical Z here is

a suitabfgrt ol ing qr such as F, O, Br, imdazole,

0- succ:ny o URHTERAIYB LN ORAAMAS ST B ratiie PR phinbichoR (ois BRaReopoends of
the for nsutorianides, asha edie BompdumdSEPHERES R(B)- es, . ounds of
t he form}hg.lzgl)-z, for exa_rrppl e, are usedh}ur]]a \%ﬁc%%% pgg@@hﬁ@}cﬁ%&or

0- succi nfHPYee. 1ie. gulfemy! Ghigridesat es or succi ni mi docar bonates. 5 For the
preparation of compounds of the formula I b in which R(1) is SO2R(10), i.e.
sul fonam des, as a rule conpounds of the formula R(1)-Z are used in which Z

is For the preparation of compounds of the formula | b in which R(1) is COR(11), i.e.
10 carboxamides, compounds of the formula R(1)-Z, for example, are used in which Z is
chlorine, imidazole or acetoxy, i.e. carboxylic acid chiorides, carboxylic acid
imidazolides or mixed 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.
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rine, i.e. sulfonyl chlorides. For the preparation of conpounds o
?glﬁula I b in which g«l) is COR(11), i.e. 10 carboxam des, COU@RH@QEmPf
the formula R(1)-Z, for exanple, are used in which Zis chIO{!ne, 'd
i m dazol e or acetoxy, i.e. carboxylic acid chlorides, carboxylic aci he
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0) R(31P R(5) X/ Pg‘Qﬁ i)?( g) hPR, 5 N?(Z/ C,)\I(a%;OR( 359,,2) 3%_) ' Li G]-l

5§§§ \>€|}bo:4l g; Z‘?@f%&%‘éb) ) ~ONBR\ b R6Y HT R 1Xb R(6)
Viib

R' = Me, ethyl, etc.

e.g. EDC, EtN, e.g. TFA 1. R(1)-Z,
—- Vb — Vb —— &
HNR(3)R(4) 2. R(2)-Y
Scheme 2

_ .Arylated furan- and thiophenecarboxamides of the formula VIl 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 I 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
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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.



1. MeLi and/or tert. BuLi H R(6) R(7) 2. B(Ow)3, HC Il R(6) R(7) VI 3
gcheme 3 The aromatic boronic acids of the formula Il needed 'Dgﬂ?&erb;ﬁgf A
and B can be 15 synthesized fromthe aromatics or aromatic halides o he
formula VI by ortholithiation oE hal o%en-getal exc_hgntgfi ];gltla(r)\év)Edalrjl)cg
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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



according to schenme 4 fromthe esters of the fornulae VII a and b, after
hydrolysis to the acids X a and b, by coupling with am nes NHI%%J"R%%)S The
| i nkage of the am de bond can be carried out in the ways described above
for the reaction of conpounds of the fornulae IX b to IV b. 10 In al
procedures, it may be appropriate to tegporarily protect functional groups
inthe nmolecule in certain reaction st®ps. Such protective group
techniques are famliar to the person skilled in the art. The choice of a
protective group for possible functional groups and the processes for its
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additjon to customary, pharnmaceutically innocuous vehicles and excipients.
The pitaPhwtialocically toleetie salts Thenpharmdoputioaitpreparations tan ®@ greparsd inky

i ght he f | | (b and/ their 10
 phyetof SR kEORRRR R, 80 i Roc MR FRarudtlne Srivesd aantht doroe
pr epar ethdimplaysiotagically toterablenedltssre bFougtit, fogeiiter Wikleos® BP MEESoff of he
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Pharmaceuticals which contain compounds of the formulalaor I b according to the
invention and/or their physiologically tolerable saits can be administered orally,
20 parenterally, e.g. intravénously, rectally, by inhialation 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 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. '
30
The compounds of the formulae Ia and [ b can also be combined with other

pharmaceutical active compounds to achieve an advantageous therapeutic action.



veterinary nedicine. Pharmaceuticals which contain conpounds _F 005
formula | a or I b according to the invention and/or their physiologically
tol erable salts can be adm nistered orally, 20 parenterally, e.g.

I ntravenously, rectally, by inhalation gé topically, the preferred

admi ni strati on being dependent on the ifdividual case, e.g. the particul ar
clinical picture of the condition to be treated. The person skilled in the
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bl ocker i ﬁ[%at homi nmetic conpounds and conpounds having
adrenerggll%éaaélqﬁsgibtﬁel,&%n " al so Na+/ H+ exchange inhibitors, calcium channel

ant agoni sts, phosphodi esterase 10 inhibitors and other substances having
uch

T orm For2opuntate@lePiusFafen. die Salts Comeniit Atamaresl wihtie afdivese
addi ti vesitable therefor, such as vehicies, stabilizers or inert diluents, and brought by means
| 15 of the customary methods into the suitable administration forms, such as tablets,
coated 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.



suitabl e therefor, such as vehicles, stabilizers or inert diluents, and
brought by nmeans 15 of the customary nethods into the suitabl €9 June 2005
adm nistration fornms, such as tablets, coated tablets, hard gel A0ne
capsul es, aqueous, alcoholic or oily solutions. Inert carriers which can
be used are, for exanple, gum arabic, r’r&gnesi a, magnesi um car bonat e,

pot assi um phosphate, |actose, glucose offstarch, in particular cornstarch.
In this case, preparation can be carried out either as dry or as noi st
granul es, Possible oily vehicles 20 or solvents are, for exanple, vegetable
or ani maPubiable phatiwaceutical fermations for edministratiorein theifbrm Beasidsbis ol vent s
for aque r, Al .G, sol yutions are, for examle, ter,  ethanol or
sugar so%t"}t%‘ly oﬁgéofgpﬁg%ﬁlreeg '8P%§QSP§UPIPH§PF@Q@H§'P% theypaliyer gampaunsis
adni ni st ofthiedorrhelaes olbeor their pﬂE@iB’Rﬂgﬂaail?@él#ﬁd@ L8R irgé)bﬁgl"ﬁ?neﬂﬁ??y%ti on

pol yprop%Ig:ene | ycol s. 25 For subcutaneous or intravenous a
the acti B gRlYENtisuches ireparficular, ethenglursvates as mbttomesfisucher ef or
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or i nf ust BIFPSERIRLEHEIEMBRNsCONtaas the activa cempeund i afconcextratitneof wat er
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solutions, or alternatively m xtures of the various solvents nentioned. 9

June 7 Sui t abl har naceutical fornulations for admnistration in
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physi ol ogi cal I%t tolerable salts in a pharmaceut 0eb‘c'SoI vent,
such as 2dapteshio thewoaditioss ed the inslividied) ease as austornanyr e arf optihl fotizal vent s.

I f requi i r i.on_can al so addi.tionally, contain other

phar rrgcgfﬁg é%{jé}?eer{(dcgf gf%‘ﬂﬁr‘s*gs%ﬁ’eaﬁe%‘dﬁrf%(&f%‘%@sgﬁﬂp@iain é@nsthgreptency and

st abi | i ZerationaofhatioR@fah® copRLARS in SheHIcass @rh%ﬂ%?e@ltfbfgfhe%'@ Bfgrlrdphgflafisf
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cont a#”l }hf actjve conpound in_a concentration appr oxina ‘
10, i %é.’ giseraihegratuisorisk sevarily ¢f thexdiseass topee treatedy gndeingthe. sekPagde dose

the  phys N SHRORBINRGI ResroRiveRESy bEtle BBan ondpltadb sk Frael saoiuua
case anwheéhardherapy is carried out acutely or prophylacticaily. 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



adapted to the conditions of the individual case as customary or an opti nal
action. Thus it depends, of course, on the frequency of adm ni&'&&naetzbgg and
on the potency and duration of action of the conpounds in each casé

enpl oyed for therapy or prophylaxis, 15 but also on the nature and severity
of the disease to be treated, and on the _sex, age, weight and individual
responsi veness or the human or ani mal t #be treated and on whet her t her apy
is carried out acutely or prophylactically. Custonmarily, the daily dose of
a conpou the formulae | a and | b when adnministered to a patient

wei ghi ng?ﬂ&%%r& imgtiaylgmimopygidine 0. 001 ng/ kg of body weight to 100 ng/ kg of
body wei 2 r ng/ kg of body weight to 20 ng/ kg of body
wei ght . %Fdogémccg@%@@wog@%ﬁﬁ}%tered in the formof an individual dose or
in a numb®E of 1bdiesethexgsthd@ng or 4 individual doses. In particular when

treating te, cases of cardiac arrhythmas, for exanple in an intensive
care uni F,ﬁﬁgargﬁ’?%@l\] -BHirmetoyieminopropyl)carbedtimite ioydrosflusden, €. d. by
neans (stq_n in J ,&,Qtnti nuous i nfusion, can also be advantageous. 25
Experimental section ISt of abbreviations 30 Boc tert-butyl oxycarbonyl

CDI car boRBtdi 1-ydemyt tH-bBACottiaeyiel ohexyl car bodi i mi de 9 June 2005 28 DVAP
4- di met hmleam' no é‘ri dine DMF N, N-di net hyl f ormam de DME 1, 2-di net hoxyet hane
EDC N-Ethyl - N mg Wi et hyl am nopr opyl ) car bodi i m de hydrochloride 5 Eq.

nol ar egMelil enbthyfibiugr & 1 H-benzotriazole M nethyl MeLi
met hyl it hium (in _hexaneI ﬂ%ﬁ%’?{e)butyl l'ithium (in pentane)
: BuLi  butyllithium (in pentane)

10 RT room temperature

RP-HPLC reverse-phase high-performance chromatography
THF  tetrahydrofuran

TFFH  tetramethylfluoroamidinium hexafluorophosphate

15

Synthesis of the boronic acids of the formula I}

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

HO_ ,OH

25

~78°C. After warming



om tenperature RP-HPLC reverse-phase high-performance
ggr?ﬁﬁiggraphgp THE t etrahydrofuran TFFH tetramathylfluoroamd:c\{31&”]1"6(1'2005]I
hexaf | uor ophosphate 15 Synthesis of the boronic acids of the hornu a
The boronic acids were - synthe3|$ed af in sfhen$ 2th23ﬁhg'synt esis is
denonstrated 20 with the aid of a plur y of ! ;
2:(tent-ButoxycarbonyIaninonethyl)phenyl ron ic acid (Conpound %) dHF%/%ﬁE
B O 0- H 25 N Boc-2-bronmobenzylamne (5.72 g, 20 mml) was disso vem f
under ar n was cooled to - 78C, treated with 13.75 o]

VoL 38 Eﬁ)?rﬁr}ﬁ@p%ﬁétﬂ% hérrxiyrewas tegated withtdilute bydraghiotic @Lidbtd\b B,

pS”Ba”me D W T o 3 AR 8 5 5 st Shateg s oo
E enper at (¥ag! StOIHdlom andidredids1 gr(@a0%y oiat faidiyeiéw SB}{&'%}SH l\ﬂ%rb‘q?"{’éjh%jt IﬂSpHG

0 and the organi c phase was was
ggt L?g: 2?%%%3%%‘? ‘SHE“AMWFQB méz F 3@8(@4)6%7)025&(Ma+}1e) yel | ow Sgi)lgd -
foam wér e obtained. M5 (FAB, sanple treated with glycerol): rﬂlzb (
57), 252 (M +1). 5 (R)-2-(1-tert-Butoxycarbonyl am noet hyl ) phenyl boron ic
acid (Conpound 2) HO-B~OH O HO- 10 2.2 g (10 mmmol) of

f hyd THF, and the
ol ut 1 ot B2 R AR e B ind Rl ety Bptarie 2ok Bompaund(2). 5 M

solutlon was ‘cool €

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



solution in pentane, 21 mol) of tert-butyllithium The m xture was war ned

to -20Cin the course of 2 h, then 4.5 mM (40 mol) of trimethélldubgwée
were added and the mxture was warned to roomtenperature. The s8Fatrton
was cooled to OC, acidified to 15 pH6 with 10% HCl, the aqueous phase was
extracted wi th dichl oronethane, and the,.conbi ned organi c phases were

- washed with saturated NaCl sol ution, drisgd and concentrated. 2.0 g (75%

of a pale yellow solid foam were obtai ned which was used w thout further
purificat] .(ﬁ/@)(FAB sanple treated with glycerol): mz = 322 (M+ 57),
266 (M +$1")"H:9(§ AL ol af Wethviaming, Thesnisture feestirozdroVemmight) washdy 25
Gener al  WahMiAI9CBLAGRAYE dfi thesi the conpounds of the formula
VIl a, b using térl;?l ony'gnéﬁjf’ggiag]gfc%” ﬁf)quag E&fa %W@Hﬁpheoql@ﬁmeg anigee
heat ed t i &ef dsinkar which c4irt ' i.de.and then
concentrated. The crude reacl?? %H{Hé?)ggu%{%%)f%%@\g/%%wggﬁﬁn‘tvvi ce with

tol uene, taken up in 12.5 m of dichloronmethane and treated with 3 mmol of
the amene 9 June 2005 30 NHR(3)R(4) and 5.5 nmol of triethylam ne. The

m xturé& is stirred overnight, washed w th NaHCO3 sol ution, dried and
concent r ainidbs . B H Scodr@in kthteh L: ] Il are obtained, which
can be enpl oyed w t hout f%herbpuéﬁﬁﬁlﬁggr@ﬂﬁ?des 11 a, b according
to the general working procedure Conpound Structure Mass (ES+) : mlz = 3

308 ( MHIgoMoZir N T O~ 4 F364—(MH—O-+NOF 7E = B260 (Mr1)
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CH N 6 Br 316 (Mfl) OH N OF 7 F 316 (M1) N Br p F 9 June 2005 31

| YN
8./ 0260 (M1) H N- Br p9 SF38 (Ml1) N | OF 10 S H 324 %g
~y p1158H276(M+1) YN~Br012F380(M+1)NOFlSSZ%l(% S/ N

31
8 ' 0 g 260 (M+1)
QYH
= N\/w/
. Br O

9 F 380 (M+1)

H

= N

e F

10 j—s 324 (M+1)
! Y

11 S 276 (M+1)
A
) — N\/Y
Br - ©

12 : F 380 (M+1)
H
S;X\H/NMQ/
' O F
13 - e 324 (M+1)
: SQW/H
—_ N\/ﬁ/
, I o |

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



Synthesis of the arylated furan- and thi ophenecar boxam des by

pal | adi um catal yzed Suzuki coupling to the conmpounds of the f%%e%oéV a,
b 5 General working procedure: 0.05 eq. of tetra

ki stri phenyl phosphi nepal | adiumand 1 eq. of the corresponding bromde III
a, b were added to 1, 2-di nethoxyethane éJZO m/ mmol of bromde Il a, b)
aerated with argon. After 10 mn, 1.5 e of the corresponding boronic acid
Il were added and finally 2 eq. of a 2 nolar sodium carbonate solution.
The m xt Elre was 9 June 2005 32 heated to reflux under argon for 18 h,

cool ed an§atfd t@t"@ﬂ“’é\ﬂﬂﬁehﬁwﬁ)}ﬂlfehé8@hbooledandelmteahwnhUﬁ@thmeV@%}ﬁfé Wirich
wat er an hl or tion, dried over sodiumsulfate,
concent rgjtglgpém%%purﬁ% \gﬂ%%a(tﬂr%}’fg?% %ﬁﬂ?c’dﬂ“ﬁ” chierige spiution, diied pvemt i on,
basi c coapdlurrdsulﬁmeecarméln@*aféﬂ@ﬁd afifi n

aryl ated t hj ophenecar boxam de of Fhéﬁéd;??rg gﬁﬁ%bgﬁap&a ?ﬁgﬂ%ﬁ l_t(ﬂi:;\li'@1 But yl
{2-[2-(39%{&?5@5!1 9$'§§PBEPQWB)W3YBmgwd&}awlrﬂﬂbemdelaies bamate 10 SH 0 N
kO~ NgO H 10 ml of 1,2-di nethoxyethane were aerated with argon, and 58 ng
(0.05 muol ) of Pd(PPh3)4 and 276 nmg (1 nmol) of

3- br onot Exampmaqaq,ndueulth@pn@n@basb@seérhwe FIOWl g wer e added. After
10 mn, 377 ng (1.5 mmol ) of 2-(tert-butoxycarbonyl -
am nonet hyl ) phenyl boronic acid and finally 1 m of a 2M sodi um carbonate

b di | ot e P e BB B BhealfBene Fbanaterne

organi ¢ phase (black, viscous oil) was dried, concentrated and purified
chrong ographically by RP-HPLC. 20 51 ng (13 @6 of a viscous col orl ess oi

were Obtained. M5 (ES+): mz = 403 (M+ 1),
H
~Y

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

(TH, brs), 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 (BH, 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)



303 (M 99). "H-NWR (CDCI3): 8 =7.55 - 7.21 (5H, m), 6.90 (1 H d, J 4 8
Hz), 5.58 (1 H br s), 4.82 (1 H br s), 4.10 (2H, d, J = e 2805

(2H n), 1.40 (9H, s), 1.16 (1 H m), 1.07 (2H, q, J = 7.0 Hz) ‘}&‘2

d, J =6.2 Hz). 25 Further exanples of arylated furan- and [Iacuna] of the
formulae 1V a and IV b (according to rrgatgihod A) 9 June 2005 - --- -- ----
- 33 The follow ng exanples were synth zed according to the
abovenentloned general wor ki ng procedure: Exanple Structure Mass (ES+)

mz = 2 459 (M+1) N OOF O-NH 3/ F 443 (Mtl) N\ Ol OF
YOL N H hﬁf§!§‘?‘""(191+‘31<)am9&¢$ weresynthesiged according to the abovementioned general

working procedure:

Example Structure Mass (ES+) :
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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 reéctions without further purification. All compounds were

characterized by mass spectrometry.



N H\ OO OAN H Renobval of the Boc protective group to give the am nes
V.(schenmes 1 and 2) GCeneral working procedure 5 1 eq.of the. h%ﬁ%gzo
conmpound i s dissolved in dichloromethane/trifluoroacetic acid ( , T%
m/mmol) and stirred at roomtenperature for 3 h. The m xture is then
concentrated on a rotary evaporator ang.the residue is coevaporated with
toluene. The amnes V are wused for furtMer reactions wthout further
purification. Al conpounds were characterized by mass spectronetry. 9 June
2005 35§$@aqtion of the amnes V with various reagents to give the target
conpound$*9actieR REEhe amias Yiyithriarisdsreagents b givecthetthayet congiovads ar banat es
of the formula | | eq. of the amne V is dissolved in dichioronethane
(about 10 mM/mmol) and treated 5 with 1.2 eq. (2.2 eq. when using the

trifl uor Geveralveirkinl proceting foRitEeredtdort (2o cabarhis GF4AE ifcé}h'gnléiyl .
carbonatel (q?_r ﬁl}ﬁternatlvely of the corresponding chlorofornmate) and stirred
over ni ght' .€arRENA ¥Niit&:V il digsplyed dn dichiramethanso(abouane ralfdmsetishettrantel

NaHCOB 5 ghut$ @R. (oTheq0 o¥ i ried, cancentrated and, . if
necessary, pu% I%gl gdﬁgefi" k%?ﬂﬁ%ﬂ@]ﬁ%gt”@%r F@gﬁ): &BgﬁW[amme and 1.2 eq. of the
{ 2- [ 2- ( 3sueimiylidyl catmanaia foryaherhaprNe of Beyddrd2®BEYINh ISR a
O H 27 R f]o. QQI_ mol. ), of, 3-_&2- am nomnet hyl phg%;?l )tf@ophen?@é@%@xﬁr%d
acid overhight. The mixture is diluted with dichioromethane 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

AT
Sl

27 mg (0.09 mmol) of 3-(2-aminomethyiphenyl)thiophene-2-carboxylic acid
15 (3-methylbutylyamide were dissolved in 3 ml of dry dichlofomethane, 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

s), 4.17 (2H, d, J = 6.2 Hz), 3.16 (2H, m), 1.14 (1H, m), 1.07 (2H, g, J = 7.0 Hz), 0.73
(6H, d, J = 6.2 Hz).



15 (3-met hyl butyl)am de were dissolved in 3 m of dry dichloronethane, and
the solution was treated with 10 ng (0.1 mmol) of trlethylamns‘J %0854 ny
(0.1 nmol ) of benzyl oxycar bonyl oxysucci nim de. After a reaction of 18
h, the m xture was diluted with 20 m of dichl oronet hane, washed vvlth
saturated NaHCO3 sol ution and the or ga%ﬁc phase was dried and
concentrated. After purification by RP-HPLC, 27 ng 20 (70% of a colorless
substance were obtai ned. Ms (ES+): mz = 437 (M+ 1). "HNWR (CDCI3): 6 =
7.54 -7.24 gloH 6.90 (1 H d, J 48Hz) 5.52 (1 H br s), 5.05 (3H,
br s), Iugt e(Qxﬁmaleswhicb@rﬁp}epeﬁed&ocardimgriothb\zlzérmrsg ptoceturet. 07 (2H, q,

J = ~ Lo = 6—2 Hz} —9 June-2005 36 Further exanples

. U = [IL}
Whl ch V\Ergé'g'! e%aredgtgdc)cé‘tﬁrredl ng to the working proce¢lees (EREkanpl e Structure
Mass (E$+) mz = H/ F 493 (M1) O N\ ONOF 4m;%=x|||| H 421 (Me1}  (
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ON\ Ok F HO 17 H421 (Mt1]) OO/ NO-( 0O H 9 June 2005 37 18 F 477
(Mt1) 10l N,kHO F 19 0 F 477 (Mtl) N O OH H Ceneral ""Orkbﬂ&ezo?s
procedure for the reaction to give am des of the formula |l A 1

amne. Vis dissolved in dichloromethane (about 10 m/mmol), treated 5
with 1.2 eq. (2.2 eq. when using the tritluoroacetate) of _

di i sopropyl ethyl anine and 1.2 eq. of t acid chloride and stirred
overnight. The mixture is diluted with dichloronmethane and washed with
NaHCO3 soluti-on—The organic.phase is dried . concentrated and !f _
necessafy$ purifigd by RP- HPLC. B) 1 eq~offt he7dnfMel)V i s di ssol veld in
di chl or pnet hane (about 10 m /mmolg, th 1.2 eq. (2.2 eq. when
using the trifluoroacetate) Qof dii¥ophopytethyl anine, with 1.2 eq. of jthe
acid angd 1.2 eq. of rred avernight. The mixture is diluted|
wi t h di £hl or onet hang NaHCO3 sol utifon. The organi c phas€g is
dried, |concentratle gry, purified by RP-HPLC. 9 June 2005
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General working procedure for the reaction to give amides of the formula i

477 (M+1)

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. .



Exanpl es according to general working procedure A or B: Conpound Structure

Mass (ES+) : nlz=

491 (M) ONHOF 221

FN\ ONOF H

24 ~ -

F H 26 H 435 (M)

/ H451 (M1) HI1 \ 023/ 507 (Mrl1) "0

H 451 (M)

HI7 O25 |
38

| F 507 (M)

Examples according to general working procedure A or B:

S

200~ 0 H 435 (M1) N O\ 1\ 0 H210 /oquthid F
/1

ONNO

Compound | Structure Mass (ES+)
mfz =

20 435 (M+1)
21 491 (M+1)
52 451 (M+1)
>3 507 (M+1)
| 24 451 (M+1)
% 507 (M+1)
26 435 (M+1)
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SOO?\NOnHHzg (9) F 491 (M+1) 1 HO/ I O\ p F H Pharmacol ogigaloggs
i nvestigations Kvl.5 channels from humans were expressed :cn Xtenopglsat od and
oocytes. To this end, 5 oocytes from Xenopus |aevis were firs It?\ n
defol licul ated. RNA codi ng for Kvl1.5 syréthe5|zepl in vitro was f e L
injected into these oocytes. After a KvB% protein gxpreﬁm on for
days, Kvl1.5 currents were nmeasured on the oocytes using t F o this
2.1 cr oelectrode vol tamn clanp technique. The Kvl.5 channels were 200
case as 37rule act i yat ed using voltage junps<teo 0] fm 10 nwua;lut:.g
ns. The|bath was I|U &i nsed using , t he] fol  owm’'ng co;rpot dwth
NaCl 96 |mM KCI 2 [mM 12 ©1.8 PES 5 nM (titrate
NaOH to|pH 7.4). Thes ' s eF e car ki ed out at roomtgnperatulr
The fol [ow ng were enpl oyed fao A acqui sition @and anal ysi s: Gener;:earrp
anplifier (Axon Instrunents, Fost City, USA) and MacLab D/ A conve
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Pharmacological investigations

29 491 (M+1)

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 composntlon NaCl 96 mM, KCi 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 MaclLab 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



t he percentage inhibition of the Kvl.5 control current which was obtai ned
when no substance was added to the solution. The data were theq,,

extrapol ated using the H Il 9 June 2005 40 equation in order to geterm ne
the inhibition concentrations IC50 for the respective substances. In this
manner, the follow ng | C50 val ues were determined for the compounds 5
menti oned bel ow. Ex. I.C50 Ex. 1C50 Ex. 14560 Ex. 1C50 [NM [NM [NM 1PM
142539410 53.16 <1007 108 5.2 9 <100 10 <100 11 312 2 13 5.6
14 <100 15 1.2 16 1.9 17 2.2 18 5.2 19 <100 20 <100 21 3.9 22 1.7 23 1.2
24 2.2 ZRustien AooRied {3 deforMmims: 02148131 41
PCT/ EPO1/ 13958 Patent cl ai ms 1.ﬁﬂ§§%@unﬁe&"éﬁgﬁ?g‘? foé\ﬁ%ée%ﬂecﬂv%, 00
JR(5 NR(#pbstapcay. N R(R(3) R( R(3) R(1) R(1)~R(7) (7)

In this manner, the following IC50 values were determined for the compounds

5 mentioned below:

Ex. ICs0 EX. ICs0 Ex. IC50 Ex. ‘|C50
(MM] [HM] - [HM] « [HM]

1 4 2 5 3 9 4 10
5 3.1 6 <100 7 10 8 52
9 <100 10 <100 11 3 12 2
13 5.6 14 <100 15 1.2 16 1.9
17 2.2 18 5.2 19 <100 20 <100
21 3.9 22 1.7 23 1.2 24 2.2
25 1.5 26 3.9 27 6.6 28 <100
29 4.2
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6) R(6) X=Sor oR( lalb 5 in which: Xis oxygen or sulfur; R(1) is
(O OR(9), SZR(10), COR(11), C(ONR(12)R(13) or C(S)NR(12)R(13y; ?&?\,}
R(10), R(11) and R(12) 10 independently of one another are C><H2x-ll5'(3 . X
is 0, 1, 2, 3 or4, where x cannot be 0 if R(14) is OR(15) or SO2Me; R(14)
is alkyl Vi 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3, 4,
5 6, 7, "QB @éﬂﬁi"ﬂ)r 11 carbon atoms, CA, C2F5, 15 C3F7, GEFEFgri39ss
OR(15), S2Me, phenyl, naphthyl, biphenylyl, furyl, thienyl or an

N-contai ning heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atons, wir@tentptaimg , napht hyl, biphenylyl, fury[, thieryl and the

N-contai ni ng heteroaromatic are unsubstituted or 20 substituted by 1, 2 or
3 substitutents selected fromthe group consisting of F, d, Br, I, CF3,
OCF3, NOZ, AG@mpd&Ad\Gr %ﬂﬁ%; @?\@ﬂ H2, OH, alkyl having 1, 2, 3 or 4
car bon atons, aFI) koxy htgvi ng I? : SJBc\ilr 4 carbon 9 June 2005 42 atons, .
di net hyl am no, sul fanoyl, m@thylsul fonyl and nethyl sul fonylén‘i no; R(15) is
al kyl having 1, 2, 3, % c%?n atons, cycloalkyl having 3, 4, 5 or 6
carbon atons, CF3 {(%h i s unsubsti t uREB)afSYPSL i tuReg) by 1,
2 or 3 substitutent eﬁ fromthe group consistin N

X=8or0Q

in which:
X is oxygen or sulfur;
R(1)}  is C(O)OR(9), SO9R(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 is0, 1,2, 3o0r4,
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. CHoF, CHF2, OR(15), SOoMe, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-containinglheteroaromatic
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



a, Br, I, CF3, NO2, CN, COOve, CONH2, COve, NH2, OH, alkyl having 1, 2, 3
or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon atons, 1093une2%5

di met hyl ami no, sul fanoyl, methyl sul fonyl and nethyl sul fonyl am no; ?13)
is hydrogen, alkyl having 1, 2, 3 or4 carbon atons or CF3; R(2) is
hydrogen, alkyl having 1, 2, 3 or 4 carbon atons or CF3; R(3) is
CyH2y-R(16); 15y is O, 1, 2, 3 or 4, whér e y cannot be O if R(16) is
OR(17) or S2Me; R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atons,
cycl oal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atons, CF3, C2F5,

C3F7, CH2F, CHF2, OR(17), soeNmorpbemmethylammmxslulfamyIme*hwsaﬁ%w ghgan
N- cont ai ni ng 20 heteroaromatlc havh 4, 5, 7, car bon
atons, where phenyl, naphthyl, ¥'§U'f‘?rl'ﬂ|%'ﬁ$ﬂ° and the N-cont al n| ng

heteroaromatic are unsubsth e pﬁ%ﬁ ju \ Ssubstitutents
selected fromthe group con(s?stl%ngik% ﬁ% ég?;?%{r Céé?q{%%ﬂs P@ﬁ ﬁ(
COOMWe,. CONH2, COWe, NH2, OH, 25 hlaktylb SMVISFQI Blcarbon&toms4CF ?r&%eﬂypﬁs

al koxy_having 1, 2, 3 or 4 carbon atons, dinethylani no, f amoyl |
met hyi 3ul fonyl and net hylsu|fonwhmhnsmnsabsmptacsommmgﬁed bgl kA ortgavi ng 1,

2, 3, 4 5 carbon atons, cycl or 6 carbon, atons,
CF3, pheg;l or 2-, 30 3- or 4- g@?ﬁl&ﬁk& @%ﬁ&dim?h%f%?ew%@ewf For
2-, 3- or 4- pyridyl is unsubstlcmmdum: N@?tcwmgb% bo%ﬁﬁf?é“ﬂf’m

substitutents selected fromthe group consisting of F,
OCF3, NO2, CN, COOve, CONH2, CONelp, IGHR,alkthaingy1, havbmng cdrbod 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 CFsg;
R@B) is Cszy-R('lB);
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,
CF3, OCF3, 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,



5 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4 carbon atons,

di met hyl am no, sul fanoyl, nethylsul fonyl and nethyl sul fonyl am'g ine 2855 R( 3)
is CHR(18)R(19); 10 R(18) is hydrogen or CZH2z-R(16), where R(1 ?JIS
defined as indicated above; z is 0, 1, 2 or 3; R(19) is COOH CONH2,
CONR(20) R(21), COOR(22) or CH2OH, R(20) ,is hydrogen, alkyl having 1, 2, 3,
4 or 5 carbon atons, CvH2v- 15 CF3 or offw- phenyl, where the phenyl ring
is unsubstituted or substituted by 1, 2 or 3 substitutents selected from
the group consisting of F, O, Br, I, CF3, NO2, CN, COOVe, CONH2, COwE,
NH2, OH, alkyl having 1, 2, 3 orwhe&® pfenybor 24 Grer 4apiuddy idensutstifuted or 3
or4 carbon atons, dinethylamno, sulfa |, .nmet hyl sul fonyl and

net hyl sul fonyl ani no; v is0, 1, ZOr%’PSH{Ht‘?CEB%,L ¢ or 3 gybstutentsigelaoted fonyheogen

or alkyl having 1, 2, 3, 4 or 5 : ' AN 2,
3, 4 o)r/ 5 c\altlr bgn atons; R(4) ISqﬁ%ggggﬁgﬂy%fR%gﬁﬂ%%ﬂ,?égge}ﬁbzgcé{, 6
carbon atoms or CF3; or R(3) amtDB8ie, CONHageidwe, REI?, O ik haling 2,5

nmet hyl ene groups, of which one nethylene gffoup can repl aced by~-0-,
-S, -AH, -N(nmethyl)- or -N(berdgi4 carbdnitoms28kbxy AdviRgSD, 2, B(dh)4 @ardboR( 7)

atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

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 is0,1,2o0r3;
R(19) is COOH, CONHy, CONR(20)R(21), COOR(22) or CHoOH;
_R(ZQ) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHoy-
15 CF3 or CyHaow~phenyl,
where the phenyl ring is unsubstituted or substituted
by1,20r3 substitutents selected from the group
consisting of F, Cl, Br, I, CF3, NO2, CN, COOMe,
CONHg, COMe, NH», OH, alkyi having 1, 2, 3_ or4
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 or 3;
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)-;



| ndependent|ly of one another are hydrogen, F, d, Br, |, CF3, N2, CN,

COOMe CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon QIR0084 KOXY
having 1, 2, 3 or 4 carbon atons, dinethylam no, sulfanmoyl, net y'ljsuzl onyl
or 5 nethylsul fonylam-no. R(30) and R(31) independently of one another are
hydrogen or al kyl having 1, 2 or 3 carbon atons; or 10 R(30) and R(31)
t oget her are oxygen or a chain of 2 nett4 ene groups; or its
pharmaceutically acceptable salts. 15 2. A conpound of the fornula | a or |
b as clained in claim1, in which: X is oxygen or sulfur; R(1) is

(O OR(9) R(SORRGN4Nd ROOR(11) or C(ONR(12)R(13); R(9), R(10), R(11) and
R(12) independent]y of one another are CxH2x- R( 14%; 20 x is0,1, 2, 3or4,
where x cannot fEeBerdently efgne another ar)hydropey, F.Llabk i ICFaadVOn N CQOME, 4,

carbon atons, c I ayjng 3, 4, ..5,.6, 7, 8 9 carbon atons, CF3,
OR(15), phenyl éﬁ%%l\/@ y%éﬁ&'fﬁj’ﬁ!’ haing] 1, 419 &y caengtoms callexy ni ng
het eroaromati c . [ 2, .3 5, .6 8 or 9 carbon atons, where
phenyl , napht hy@"&aghg’g@%Qﬁ,cafwﬁpnlshpm?}%y@mlm't%%WQYJ)H'F%QW‘SHEOWI or

het er oaponat i ¢ methylsufohgibiding.ed or substituted by 1, 2 or 3 substitutents

selected fromthe giroup consisting of F, d, Br, I, CF3, OCF3, NO2, CN, 30
COOMe, COREI) a 3TNH2, oH, al kyl having 1, 2, 3 or 4 carbon atons,

al koxy havi ng IndépendieRlly bf GRS BABthr 2K ﬁygr%%gn oAF%IkyI 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 is0,1,230r4,
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 o COOMe, CONH2, COMe, NHa, OH, alkyl having 1, 2,

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



atons, di nmethyl am no, sulfanoyl, methylsul fonyl and nethyl sul fonyl am no;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl ¢havi-ngs 3.
4, 5 or 6 carbon atons, CF3 or phenyl, 5 which is unsubstituted or
substituted by 1, 2 or -3 substitutents selected fromthe group consisting
of F, d, Br, I, CF3, NO2, CN, COOMWe, H2, COve, NH2, OH, al kyl having
1, 2, 3 or 4 carbon atons, al koxy havi 1, 2, 3 or 4 carbon atons, 10

di met hyl am no, sul famoyl, nethyl sulfonyl and [ nethyl sul fonylam no; R(13)
i s hydrogen, alkyl having 1, 2, 3 or 4 carbon atonms or CF3; R(2) is
hydrogen, alkyl having 1, 2, 3 ctiomsegdimethylandne, sulfagry], mety)sulfonyl and

CyH2y-R(16); 15y is O, 1, 2, 3 .cannot be O if R(16) is OR(17)
or SO2Me; R(16) is al kyl havi ng.'ﬂ%ﬁiyﬁm‘éwlﬁ%'@&or 6 carbon atons,

cycloal kyl having 3, 4, 5R(%) 7s akybhafingal, 1208, algpBecarbd3 atddhé Ik kcloaBeR Ve,
phenyl, naphthyl, fury[, thienyl or an N containing heteroaromatic having
1, 2, 3, 4, 5,6, 207, 8 or 9 duMih3at.ondl Owaeran aleasy ICF nappiterpl,,
furyl, thienyl and the N-contai ni het eraromatic are, unsubstituted or
substituted by 1, 2 or 3 substit“{’}%glﬁﬂ%ugﬂ-ﬂﬁ'ﬁggdW@Hﬁ?tﬁﬁtegr% » £8h3i sting
of F, d, Br, I, CF3, N2, CN, bt M : M

having 1, 2, 3 or 4 carbon atons, al gxy E\%ler?g 1,03‘{\“’1‘%95%09@%%{5%{%5%};,0“’
di met hyl ami no, sul fanoyl, nethyl <l BodyCFgnNOxéiNyCOOMeGOMNHnGOReL7) is
hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atons, cycloal kyl having 3,
4, 5 or 6 carbon atons, CF3, pheMhi2.dpH2alkyl Baviag 102, 3.0r gyaarkgn 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,



9 June 2005 46 where phenyl or 2-, 3- or 4- pyridyl are unsubstituted or
substituted by 1, 2 or 3 substitutents selected from the group @§P%l| ng

of F, d, Br, |, CF3, OCF3, NO2, OCN, COOMe, CONH2, COMe, NH2,
having 5 1, 2, 3 or4 carbon atons, al koxy having 1, 2, 3 or4 carbon at ons,
di met hyl am no, sul fanoyl, nethylsul fonyl and nethyl sul fonyl am no; or R( 3)

is CHR(18)R(19); 10 R(18) is hydrogen or 46ZH2z- R(16), where R(16) is
defined as indicated above; z is 0, 1,20r3; R(19) is CONH2, CONR(20)R(21),
COOR(22) or CH2OH; R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon

oo, OyFv 15 O or OnkBuw phaimidre RS Fol A2 0B b Bosupstugd e

unsubstltut ed or substituted by 1, Stitute

group consisting of F, d, Br, IOFSQFStItUmFBy1I\E)2>r3@ﬁbstim,se@aﬂ!ﬂ2fmrﬁave

NH2, OH, al kyl having 1, 2, 20 3 4 carbon ato | koxy havin
or 4 carbon atoms, dimethylani ngﬁégmq%ﬁgﬁ[sts rFﬁ:‘yIczuB\"cln(}F3a g?:3, N02,

met hyl sul fonyl am no; v is0, 1, 2or3 R | s hydrogen
or alkyl having 1, 2, 3, 4 or 5 car’bonwgngém_é( %ﬁpsﬁg‘&ﬁ'}@dw VILDQ 2,
3, 4 or 5 carbon atons; R(4) is hy@r@%?%cﬁbﬁ!at&?ﬁ‘é’ é?l%xy hav’ng’l ﬁSo gr 6

carbon atons or CF3; R(5) R( 6)
carbon atoms, dimethylamino, sulfamoyl,

methylsulfonyl and methylsulfonylamino;

or
R(3) is 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 CONHy, CONR(20)R(21), COOR(22) or CHo0H;
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, NO5, CN,
| COOMe, CONHp, COMe, NH», OH, alkyl having 1, 2,
20 3 or 4 carbon atoms, alkoxy 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



i ndependent|y of one another are hydrogen, F, d, Br, |, CF3, NO2, CN,
COOve 30 CONH2, COwve, NH2, OH, al kyl having 1, 2 3 or 4 carbog ,at ops,
al koxy 9 June 2005 47 havi ng 1, 2, 3 or 4 carbon atons, dinet hyljam' no,
sul fanoyl, nethyl sul fonyl or net hyI sul fonyl am no; f R( 30) and R(31)
independently of one another are hydrogen or al kyl having 1, 2 or 3 carbon
57atons; or R(30) and R(31) are a chai A7o0f 2 net hyl ene groups or its
pharmaceutical Iy acceptable salts. 10 3. A conmpound of the fornula | a or
| b as claimed in clains 1 and 2 in which: X is oxygen or sulfur; 15 R(1)
is C(O)OR(9), lsnimg 109, 300R(cEthonatdh)RIRIBOKD, sulfidy, rﬂtﬂtﬁ%uif yhg) and
R(12) |ndependen e .anot her are CxH2x-R(14); x i50,1, 2, 3or4, ere
X cannot be 0 mP"F{XS:L”%O QE’ THRP15); 20 R(14) is al kyl having 1, 2 3, 4, 5 or

6 car bonR?g)@,d Rm oal kyl having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon
atonms, CF3, C2F5, F7 CH2F, CHF2, CR( 15), phenyl napht hyl , bi phenyl yl,
furyl, thi enyI!ndepmﬂemb'cﬂfmemmhMrerm@lr@mOﬁallkﬁl\henméJ 20r3 caron 5 6,
7, 8 oF 9 car béﬁgrr%f 25 where phenyl, naphthyl, bi pheny]y fury[,

t hi enyl" and cont ai ni ng heteroaromatic are unsubstituted or
substitudred by 1, 2 or 3 substitutents selected fromthe

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, CONHg, COMe, NHo, OH, alkyl having 1, 2,

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



group consisting of F, Cd, Br, I, CF3, OCF3, NO2, CN, COOw, CONHZ COVE
NH2, OH, alkyl having 1, 2, 30 3 or 4 carbon atons, alkoxy hawgg ﬁ

or 4 carbon 9 June 2005 48 atons, dinethylam no, sulfanoyl yq su ?onyl
and nethyl sul fonyl am no; R(15) is alkyl having 1, 2, 3, 4 or 5 carbon
atons, cycloal kyl having 3, 4, 5 or 6 carbon atons, CF3 or phenyl, 5 which
I $ unsubstituted or substituted by 1, 248 3 substitutents selected from
the group consisting of F, d, Br, I, CF3, NO2, CN COOwVe, CONH2, COMe,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or:
4 carbon atons, 10 di methyl ani noatosd, démetylylariabhsiilfashé b metratudifonyl and

met hyl sul fonyl am no;  R(13) is hydrogen %@% i s hydrogen or al kyl having
1, 2 or 3 carbon atoms; R(3) m@&ﬁ?sl‘%f)) Iﬁ Mo15 R(18) is hydrogen or

CzHpz-R(16), R(16) is al kYR('ﬂ:?)V' r@gallélyl hgvan§ 1,9, 324Yr ?céi@é@%fb(ﬁ% ch}’éloag%we

cycl oal kyl having 3, 4, 5, 7, arbon’ atons

phenyl, naphthyl, furyl, thi enyI hﬂvnzgﬁMcﬁmt Sicarva) bteines, dﬁ-‘rg)orapbh@"nyl havi ng
1, 2, 4, 5, 6, 7, 8 or 9 carbon atons, 20 where phenyl, naphthyl, fury],
t hi enyl® and the N-contai ning het\@lﬂlﬁbﬂ%muflfst!&ﬂ@dmﬁ§ubswtuta§ﬁtmd1 a2 or 3

substituted by 1, 2 or 3 substit romt he .consi sting
of F, O, Br, |, CF3, N2, CN, W@%ﬁ%ﬁe ?%\/ﬁomfxfﬂ? iy Sasisting hit: ng
1, 2, 3 or4 carbon atoms, alkoxy Glar, ngCEg, RO3 GN, GOZﬁJI@&B@N’HfTGmMe

di met hyl am no, sul fanoyl, nethyl sul fonyl and
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



fonyla mi no; R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5
ggﬁggksgloﬁsy cycl oal kyl gav?ng 3, 4, 5 or 6 carbon atons, CF3g,phegyd or
2-; 3- or 4- pyridyl, 30 where phenyl or 2-, 3- or 4- pyridyl a&ef .
unsubstituted or substituted by 1, 2 or 3 substitutents selecte ron1CN
June 2005 | 49 the group consisting of F, O, Br, |, CF3, OCF3, N2, '
Coove, CONH2, COwe, NH2, OH, alkyl havingg 1, 2, 3 or 4 carbon atfnsé
al koxy having 1, 2, 3 or 4 carbon atons, dinethylan no, sylfaggy : oD
met hyl sul fonyl and net hyl sul fonylamno; =z is 0, 1, 2 or 3; R(19) is :

COORy CH20H; 20)_ i.s hydro .alkyl having 1, 2, 3,
20;IrR( &2302:25 tz)é% at om;,( Zé)/Hg\r/_ 11C &g(gii?awrllﬂ%mﬂéﬁ{)lc' Bo |mﬁ5§3e°@%@t. PEny |
el act od romthe group conei st g GPCRMedFONstS OMERHAG. 2 herinee
sel ecte romthe group _ ) ) 1 b X ) 4 :
CONH2, COwe, NH2, OH, alkyl havi 392130@,483@6ﬁafcﬁﬁ§ﬁ%%n0)&t%nﬁhﬁ zhéf%ﬁ&{l\a\;lngg
1, 2, 3 or 4 carbon 15 atomns, di nethyl am no, sultaroyl’ : Suron
met hyl sul fonyl amino; v is 0, 1, caraon Spnw, |dm@thylhmt§o,(§uiﬁémo§4, ) kvl
hydrogems or al kyl having 1, 2; 3.4 er 5I carlboa attoms,lc 2Cl) R( ?) is al ky ,
having 1, 2, 3, 4 or 5 carbon at BFENYiRMlgNYI angyeethysufondlaminaaavi ng 1 or
carbon atons z is0,1,20r3:;

R(19) is CONHo, CONR(20)R(21), COOR(22) or CH20H;
R(20) is hydrogen, alky! 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
CONHgp, COMe, NH», OH, 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



R(5), R(6) and R(?) mdependently of one another are hydrogen, F, d, Br,
I, CF3, NO2, CN, COOve CONH2, COwe, NH2, OH, alkyl having 1, 2 Jlﬁle%&.
carbon atons, 25 al koxy having 1, 2, 3 or 4 carbon atons, di mat?ly am no,
sul fanmoyl, nethylsul fonyl or net hyI sul fonyl am no; R(30) and R(31)

I ndependent|ly of one another are hydrogen or nethyl; or its
pharmaceutical |y acceptable salts. 30 95dune 2005 50 4. A conpound of the
formulal aor | b as clained in clains - 3, inwhich: X is oxygen or

sul fur; R(l) is C(OOR9), gozR(éO) lCO?]gll) or C§E)NR(12)CR>((£,) R(TE)Q) )
one, anot her are X-
.Rééo)l 2, %EO%IQ%E %ﬂhsd{&u CHK] 63% ds elaimed in claims 1 6 %4 BBIRat orrs. os
| oal kgl h 6, 7, 8, 9 10 or 11 carbon atons, CF3,
gl(é?()aCI%F Cle—‘II%Ideg %gﬁ/gsurﬁﬁen |, napht hyl, biphenylyl, 10 fury[ t hi enyl or
an N-conRélini rig HEVORS), &@QR(GOI)\,a(\?OIRjH) oRC(GINRA2)R(135, 7, 8 or 9 carbon

at ons, where phenyl apht hyl, biphenylyl, furyl, thienyl and t he
N- cont ai ni ng H3C8r BH n§f1i1d addRUA3ubstituted or substituted by 1, 2 or 3

s R B R T 0 o D
carbon at E)m;, al koxy havi pgg 1y 2 f)r 4 carbon atons, dinet hyI am no,
y

sul fanoyl, net hyl sul fonyl and"’ rhet 'sul f onyl am no;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyt

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, CoFs, C3F7, CHoF, CHFs,
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, !,



20 R(13) is hydrogen; R(2) is hydrogen or nethyl; R(3) is CyH2y-R(16); vy
1s0,1,2,30r4; where y cannot be 0 if R(16) is OR(17); 25 R(16)£L@n§h§%l
having 1, 2, 3, 4, 5 or 6 carbon atons, cycloal kyl having 3

8, 9, 10 or 11 carbon atons, CF3, C2F5, C3F7, CH2F, CHF2, OR(17), SCQN@
phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic having
1, -2, 3, 4, 5, 6, 7, 8 or 9 carbon atonsgsWwhere phenyl, naphthyl, furyl,
thienyl and the N-containing 30 heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substitutents selected fromthe group consisting

of F, d, Br, I,9June20 CONH 3 COVB NHZ2,
alkyl 2, 2, having 1, 2, OéF %OeaP%%M&CMQQ%@N@szaIkQ or 4

carbon atons, dinethylamn agoy ul fon
met hyl sul fonyl ami no; 5 R( 1% Vﬁl'sﬂ ﬁwdr oére%gg@%ﬁ%OW§v?%8x¥LRa‘é'”g§ 2436F 45
carbon atonms, cycloal kyl havbogatmd, d"ﬁemwaﬁ'liﬁ@rQﬂf&n@éy@gﬁethgféﬁﬁoﬁﬂ% or

2-, 3- or 4- pyridyl, V\here%np.lhen}f or 2- - or 4-
unsubstituted or substltutrE 0”)’4‘3@”03 substltutents sel ected from 10

ND, S el ot hau S RaATE, 'g‘gdf@Pez aliyhying) d%g“glq?%“brnamm@ >

4 carbon atoms, dinethyl asydoalkyLhdanpg) 4, 516t S:LabH SaKls @F% nyl o 2-
met hyl sul fonyl ami no; 15 R(4) is hydrogen or alkyl having 1 o '
at ons; 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, Cl, Br, |, CF3, NO9, CN,
COOMe, CONHp, COMe, NHo, OH, alkyl having 1, 2,

10

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;



R(6) and R(7) independently of one another are hydrogen, Br,
F( 5)Ci:3 (N)OZ, CN, (C)OO\/E IOCO\IHZ COve, NH2, OH, alkyl having 1, %JUH%ZQGS
carbon’ atons, al koxy having 1, 2, 3 or 4 carbon atons, dinethylamno
sul fanoyl , net hyl sul fonyl or 20 Ee'([jhyl sul f onyl ?hm Ino; §§ 3I0% Sand R(31)
i endently of one another are hydrogen or nethyl;
Ipﬂg(ralr?nceuti CZJ Iy acceptable salts. 25 5. 54 conpound of the fornula I a or |
b as claimed in clainms 1 - 4, in which: R(1) is C(OOR(9), SOZR(lO)l, f
COR(11) or C(ONR(12)R(13); R(9), R(10), R(11) and R(12) independently o

CxH2x June 52 R(14)
one pnother ere XRG4 b alffpuuig 02 o c?%HPQﬁ?O‘ﬁaw o e
7, 8 or 9 carbon atord, 5,057, Sdregdrboh Ay AgF Pz,raé} and gy][| dyIthe
are unsubstituted or substituted by 1 or 2 su stltuten el ect e rom

group consisting of F, O, 8h@e pHenylrsd pmﬁrfunsgaﬁﬁuteh@f'spgstﬁgg%
al koxy having 1 or 2 car boé‘jﬁuqbnsrilhgp!(nt;s)egqs ¥ ro SRgIOUPDansigtg oﬂFp@lS
R(3) Isgq/sz R( 1|6) IklP KEB/ 0T, QDCﬁ COLDIky| Ak g hem{l or
carbon &tomns, cycl oal ky i, , al Vi 2
pyridyl, where phenyl and pyrldyl are nsub yﬁ% 55 b%??’fy %dngﬁq or
2 carbon atons sel ected fraarbdrea@hiyip consisting of F a,

R(13) is hydrogen:

R(2) is hydrogen;
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,
15 CF3, OCF3, alkyl having 1, 2, 3 carbon atoms or alkoxy having

1 or 2 carbon atoms;
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;



3, OCF3, alkyl having 1, 2, 3 carbon atons or al koxy having 1 or 2
ggr ggn at ons; R(4¥ I s hydrogen; R(5), R(6) and R(7) independen liyne oPne
anot her are hydrogen, F, d, CF3, CN, COOVe, CONH2, COWe, 20bN , t N
al kyl having 1, 2 or 3 carbon atons, al koxy having 1 or 2 car onh ?'Ons}
R(30) and R(31) independently of one another are hydrogen or nethy ¥ oI N
its pharmaceutically acceptable salts. 2%36. A conmpound of the form_J g ]
or | bas clained inclains 1 - 5, in which: X is oxygen or sulfur; R(1)

i ' f one anot her
Is C(OOR(9) or COR(11); R(9) and R(11) 30 independently o e anot her.

CxH2x- R( 14 X i 3R14 I s cycl oal ky avi ng
grgr 6 car b(()n Zitoms O?Qp‘%)en%r&c\ﬁ%l%ﬂ%wgﬂ%wg APS i PEg Ny

tut
Is:ubs'a tu'|t3refj Iby (1:Fgr Oézgubsat_ll gl ?ﬂﬁér%@?tﬁgﬂ afb ﬁﬁﬁ]ﬁs&?ﬁe@é@%@oé‘t@%g}y 1;8& or
2" carbon at ors: R(2) is hydrogen; SW@)tUﬁeﬁfmﬂegtea(fm&) theygnoHpQ;on%ls@h %BfF

. : : havln 5 or
R(16) s alkyl having 12 of 3 oy oy A9k ot alko
carbon 10 atons, phenyl or pyrl %M '-g )ﬁ%a &3 or alkoxy
unsubstiStuted or substituted by %av:ngTocharbon atoms:
R(2) is hydrogen;
R@3) is Cszy-R(16);

y is0, 1or2;
R(16) s alkyl 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



2 [lacuna] selected fromthe group consisting of F, O, CF3, alkyl having
1, 2 or 3 carbon atons or al koxy having | or 2 carbon atons; @%ﬁé%osls
hydrogen; R(5), R(6) and R(7) independently of one another are hydrogen,
F, d, alkyl having 1,-2 or 3 carbon atoms or alkoxy having | or 2 carbon
atons; R(30) and R(31) 20 are hydrogen; or its pharnmaceutically acceptable
salts. 7. A conpound of the formula | asgr | b as clainmed in one or nore of
claims 1 to 6 or its pharmaceutically acceptable salts for use as a
pharmaceutical. 25 8. A pharmaceutical preparation, conprising an

[ [ : f la,l .as clainmed in
one. or mor e i ofa pfarh a*'rﬁ%%ﬁ?CQ‘%’#‘EBfég%gﬁhsi%ﬁwﬁth%@%&%fa e sal
e o1 e 2 AL BeKingtdcion R S i BRI it

ot her ph&harRYibedistad diseases. conpounds. 9. The use of a conpound of the
fornulg | aor | bas clained in one or nore of claine 9 June 2005 54 1 to

6 and/or of a pharnaceutically acceptable salt thereof for the production

of a Seddchinense baxicotpSunaSIIRE Forti 5 Kang 13csd %ﬂ]% (iarji Bfie to'i]ﬁ{cﬁ%fa”d

prophyl axi s of K+ channel - nedi ated di seases. 5 use of a conpound
of the fé?iﬁlﬁ a tp bangllon ofta pharmagevticalinacsaptable maltahefeof tdrahamradiction of

[ .cal e . salt thereof for the production of
e commr R ERBH o A BB AR Cartiag sz Hyeh aaSouni ch
can be eiminatet Bylathorasstentialirbritigadbn pr ol ongation. 10 11. The use of a
conpound of the formula | a or | b as clained in one or nore of clains 1

to 6 and/or of a pharnaceutically acceptable salt thereof for the
produgdi PN e 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 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 reentry arrhythm as. 12. The
use of a conmpound of the formula | a or I b as clained in One(¥J@B?&ka 15
ctaims 1 to 6 and/or of a pharmaceutically acceptable salt thereo or the
production of a medicanent for the therapy or prophyl axis of
supraventricular arrhythm as. 13. The use of a conpound of the fornmula I a
or | b as claimed in one or nore of clgsnms 1 to 6 and/or of a
pharmaceutically acceptable salt thereof for the production of 20 a

medi cament for the therapy or prophylaxis of atrial fibrillation or atrial

flutt : o : I | b | ai med
one or | nofe TGy AooBo kB R oo At SA IR Setarhel blpokBe S5 pdie ol 1|
th f & ' i - j i pn of atrial
[ibr il at o or Sty ot o rer PR A Eeebable VLB R cnt | cal

preparation, conprising an efficacious anount of at |east one conpound of
the for I claiged in one or re of clains 1 to 6 and/ or of.
a phar narr?:jt'ﬁi%ipgg rﬁécél%(%ggﬁﬁ%aéa%%’tmmpwa%%ﬁ"’@f"%‘ﬁ ameurdid @hlgasbpoeker as
active5 conpoundlsf thedlgerhbRi | aVok hb RRANARRRURIHR! I : icles gnd
additives. 30 16. A ﬁgar maceuti cal prepar grtqiog%,érc%anﬁﬁgélﬁlg#iﬁggfaﬁgz%cgus
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