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Description

Inhibitors of the TASK-1 and TASK-3 ion channel

5 The invention relates to the use of compounds of the formulae la, ib,' lc, Id, le, If, ig, Ih
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R(5)0R4 R1R(1) R5 NR(6) NR(2) R2 R(TNR(3) R6 Nh 0=5=0Ig R7
SOIR3 R4 R4AR1 R5#0 R2IjR6N | R7 0l R3 0 and/or
physiologically compatible salts thereof for the production of a
medicament for 5 the therapy or prophylaxis of respiratory disorders,
sleep-related respiratory disorders, ceftral and obstructive sleep apneas,
upper airway resistance syndrome, Cheyne- Stokes respiration, snoring,
disrupted central respiratory drive, sudden child death, postoperative
hypoxia and apnea, n&uscle-related respiratory disorders, respiratory
disordersgfier long-tgrm ventilation, respiratory disord@rs diing
adaptation in bigh 10-mountaitt$), acute and chggnic lung disg
hypoxigghe i _apnie?’, ~peurodegenerative disor( dem
Alzheimer's diseass Pg_rkins%f?)s disease, Huntington's diseasg, cancer
disorders, ast can&‘erﬂ(ﬁﬁg cancer, colon ca&er and prdsfate cancegy.
15 The comdundsgﬁm@formul%e la-lj and/or physioicalg/ compatible
salts thereof inhibit s9-called TASK potassium channels,@’s&/é‘(ﬂally the
TASK-1 and/or TASK:3} subtypes. Potassium channels are Widespread
membrane proteins which, owing to their 20 influences on cell membrane

potentials, play an important role inRznanyRﬁ)hysiological
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i
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R6 :Ei/
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o)

and/or physiologically compatible salts thereof for the production of a medicament for
the therépy or prophylaxis of respiratory disorders, sleep-related respiratory disorders,
central and obstructive sleep apneas, upper airway resistance syndrome, Cheyne-
Stokes respiration, snoring, disrupted central respiratory drive, sudden child death,
postoperative hypoxia and apnea, muscle-related respiratory disorders, respiratory
disorders after long-term ventitation, respiratory disorders during adaptation in high
mountains, acute and chronic lung disorders with hypoxia and hypercapnia,
neurodegenerative disorders, dementia, Alzheimer's disease, Parkinson's disease,
Huntington’s disease, cancer disorders, breast cancer, iung cancer, colon cancer and

prostate cancer.

The compounds of the formutae la-if and/or physiologically compatible salts thereof
inhibit so-called TASK potassium channels, especially the TASK-1 and/or TASK-3

subtypes.

Potassium channels are widespread mernbrane proteins which, owing to their
influences on cell membrane potentials, play an important role in many physiological
processes. Within the various classes of the potassium channels, a distinction is drawn

on the basis of their molecular structure between three large groups which are
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processes. Within the various classes of the potassium channels, a

distinction is drawn on the basis of their molecular structure between

three large groups which are 3 characterized by the number of

transmembrane domains (2, 4 or 6). The group of the potassium

channels with four transmembrane segments is delimited from the two

others in that their representatives each have two pore domains, which is

why these channels are also referred to as K2p channels [Coetzee W.J.

et al; Molecular diversity 5 of K+ channels; Ann. New York Acad. Sci.
cHEN96:€868), A3Hha hitnibefunttiosaldenhrank@prehiann(@lstayet). The group of the
e R L L

em, w play an important role for the resting membrane

otpetertishatitichiiorpearnisibiesoragonAvR/EYE NAEsERMEENS, Wi iahiswyy these
RiEhds:Af BRIGicUlariarest mo&gamee@g@@@@ewﬁ that-afthecTdpKiversity
C

annels, which were not discovered until the end of the 1990s i;j;md of

ofiHicthavEEiB MBS MaVESTAGK. BaASRD (B85 13 FAGK ) YRgHonal terms,
K JASKnDchaye Rewrhernizdasarihetihatbertaiems st dn theckigratot freams

the underlying genes are KCNK3 or K2P3 1 (= TASK-1), KCNK5 -
RS PEOE D PRI D) SO REPAT S KB Toa R KR e potential and
hégRIR el (e TAB Ky B avsdviK ONIKAFoler KPIR17.1 (= TASK-4, TALK-2). The

greatest homology within this family is possessed by the TASK-1 and

TASK-3 channels with an amino acid identity of more than 50%.

Alambyizdiioh 61K 2aEkaifeNe iR ARG poERea DRBdRANALK (iRnT4SK
cﬁ%ﬁl% f iR i@t%@{@@?amm éh@&\;dm?lgbgb@w@mm five
are referred to In the It t a tr aqaaql fo.a
RGBT To! DALY TACIICH: A Pats padeaney been
dbstredintatizationaf JsA8 a TrenitcrAiie Josths apisbifiie gets stntehdNK3 or

qA.._-.PTAgﬁm E%\gﬁgﬂdggggﬁé;ﬁ’@ﬁx%ﬁé -‘RCMR@BPW@%PT?&%KG),

eteromeric -sensitive K+ (TASK) Channels con alnln%
KNSRI S) a0 TAEKKE3 apdfiRs SuBaeR 17 NdtrbAdErte 20d42)- The

kA QR R RA i TR TASI fhapsels e ppable RartisaT ABK-3
their very strong dependence upon the e>§t acegﬁj}ar %%ln .th%.] (.- channele
vt S e e ne Dt En el b e

fetral kalipeopd! utdsgitontbisaphktiepihdetusel théophysictogital filhectivaashs which

ﬂa %EPOSL%;‘W& Iggetr%nsrltﬁgfg’ g@?&f@ﬁ%@gﬁ%mﬁ@qi@ﬂﬁ?glg’éa}kgy dBeam. in addition
RSP EHEIRG Eenliar .

to a homodimerization of, for example, two TASK-1 or two TASK-3 proteins,

heterodimerization of TASK-1 and TASK-3 is also possible in this context [Berg AP,

Talley E.M., Manger J.P., Bayliss D.A_; Motoneurons express Heteromeric TWIK-

retated acid-sensitive K+ (TASK) Channels containing TASK-1 (KCNK3) and TASK-3

~ (KCNK9) subunits; J. Neuroscience 2004 (24}, B683 - 6702].

The TASK channels are notable in particular for their very strong dependence upon the
extracellular pH in the physiological range. The channels are inhibited at acidic pH and
activated at alkaline pH. Owing to this pH dependence, the physiological function of 2
sensor which translates small changes in the exiracellular pH to'corresponding celiular
signals is ascribed to the TASK channels [Duprat F,, Lesage F., Fink M., Reyes R,
Heurteaux C., Lazdunski M.; TASK, a human background K+ channel to sense
external pH variations near physiological pH; EMBO J. 1887 (16), 5464 ~ 5471, Patel
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30 signals is ascribed to the TASK channels [Duprat F., Lesage F., Fink
M., Reyes R., Heurteaux C., Lazdunski M.; TASK, a human background
K+ channel to sense external pH variations near physiological pH; EMBO
J. 1997 (16), 5464 - 5471; Patel 4 A.J., Honore E.; Properties and
modulation of mammalian 2P domain K+ channels; Trends Neurosci.
2001 (24), 339 - 346]. TASK-1 is expressed in the brain and also in spinal
ganglia and some peripheral 5 tissues, for example pancreas, placenta,
uterus, lung, heart, kidney, small intestine and stomach. Jn addition )
A JTABRCIRS Peeprdite @ed W%M&ﬂ@%‘%@?ﬁp SJ ma‘Bw“ Shapnets:

e prainstem
Tredad Rkthe sarolid begigsz amd akss).the motor neurons of the hypoglossal

nerve. TASK-3 is expressed mainly in the cerebellum [Medhurst A.D.,

Rennie G., Chapman C.G., Meadows H., Duckworth M.D., Kelsell R.E.,
TASHODEs bkpRasgalostie. NraihCeDisalibeiiaranal gsis e i S RfoNsERhera!
. __domain potassium S, i. i n ex sysiemranskine
ARy s s ceriauenaus emastn
andsioraased hpdHiiEr. T Hstiskian BREAMSIERIRR DI ORI Rotor- © e

bralCUERRS: Rl thehypasiagsaldissvada metoheraiadmasueondigihttibhypoglossal

possesses the most important function for the maintenan: he;UpRe!
neRe ARy PRSP A AR B8 G ST AL Bed Tond o e O
chipsnlcchanvelsdaresinp eckvinrisMrBtokelegliifon Flaeepidabigngalos M.N.;

eurans of the brainstem. in, caratid bodies A 40 MOtKRIIeNs Rishes of the

DIS}%S‘/%%%?&S%%#\’SF%@%Q%% sg'vinaéleuroe ithe[%rglscells of the Iung. In the
cemveimaiimatesiare ﬁ@simth(hnga%m‘é?é@ He245RY) "@ain tak

event of 20 physical stress, either via a rise in the CO2 concentration and

the resulting acidosis or via acidic met ggl'tes lactate), there. is _
Flagien GLGAS s ARSI TR SF DR ERTal PRGOP
dehasgelsybis depelasizeshaygeiisipadithdeas sxonttor amiviationrse theich

neurons ingolve in the respirator gm tiﬂ%ﬁﬁéﬁéﬂ‘%&%ﬂméﬂﬂky $a§pﬁ\atory
PORRSTGIE @?:’Aﬁog(g(f}agﬁ-,aggp-ngﬁ ><zaﬁ%%est etic-sensitive TASK- iE‘égF _
patiackgspund REpotassidevehiahasibgealarBrahehbforet GRS, Involved
in RS (B4R 13Rs difdoRayisedAdof TdleyinMenSimvisaddid beties and
in 8@5?&%}@%%% a highly mogblate%/agH- sensitive 'leak’ K+ cr}@%@g, cell & lung
in BYPRsSRH M DRSNS HPREPHSAbRF &L RS A0 BiFsHE R PRV R8I 05y 361" '
in th@DvdrRDt hedl AR iRgieaRmi(hhmatt Hipdirelamusbingliveheutonsvent of
ph'Qsﬁ:%T‘St?é:é'é’,”athéth %ana%cgggt;lg the CO» concentration and the resulting acidosis or
via acidic metabolites (lactate), there is a lowering of the pH and hence a biockage of
the pH-dependent TASK-1 channels. This depolarizes the cells, which leads to the
activation of the neurons involved in the respiratory regulation {Buckler K.J., Williams
B.A., Honore E.; An oxygen-, acid- and anaesthetic-sensitive TASK-like background
potassium channe! in rat arterial chemoreceptor cells; J. Physiol. 2000 (525}, 135 ~
142; Bayliss D.A., Talley E.M,, Sirois J.E., Lei Q.; TASK-1 is a highly modulatet pH-
sensitive ‘leak’ K+ channel expressed in brainstem respiratory neurons; Respiration

Physiology 2001 (129}, 158 ~ 174},

An increase in the activity of chemosensitive neurons in conjunction with an activation
of the motor neurons of the hypoglessal nerve through biockage of the TASK channel

can stimulate respiration and simuitaneously stabilize the upper respiratory pathways
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of the motor neurons of the hypoglossal nerve through blockage of the
TASK channel can stimulate respiration and simultaneously stabilize the
upper respiratory pathways 5 and protect them from collapse and
occlusion. Moreover, snoring can be inhibited through the mechanism of
stabilization of the upper respiratory patgnways. The blockage of the
TASK-1 ion channels can therefore find use for the treatment of
respiratory disorders, for example of sleep apnea. 5 Obstructive sleep
apneas arise through the reduced inspiratory pressure which is generated

 amy gheatinptwagroransithest ausotedlinithe Moteseasf Fitriagammbe thbibited

RS 1SS REIRLh BRI RYS, AU BISPRRCE A QBUBRURI S ARRARE The
f sﬁlra ory pathways. Constricted anatomic conditions of the upper
blrespigatofhsalGd ioe tospralesem e doeniiBrdrasiy tisdieamant of
re%?gﬁggt%gg.@é@img.& S'{ggpgl@aﬁ;ga). In persons having this
predisposition, the tone of the dilating muscle structure of the upper
respiratory pathway muscle structure must always be increased in
OsRMpaRisondehaitps peisensriugndektcepreenincoilaer. fiegsure which is
genioglossu uscle (a muscle at the ba n i t
gﬁﬂ%@%ﬁ%ﬁ% fﬂf%ﬁﬁir T u{s;(?(-':ieésst rc‘)}%ﬁ%%p%e%r%%%&?&%%éﬁéﬂ%%%@;I?tt?sthe
upmree restscyntpetyptgl ds Sk repse N W H Astistl Ot o HPRESE GpERICTY

pé%%ﬁgﬁé?@o%éthxgéa%%ylh%&%ﬂg\aéi&hm UV LS HMSEHETRHRRRN R tire
respiratory disorders, it falls greatly in sleep, such that it is too low in
presanibint tevRst e aeih Ry GhBYsaRE. ST RIRY AR R o |
SERSRif RS LRRRERSHRGIEN: Pastieaysi(dbs the tivespitba) datng thescle
Sg&%ﬁ@%& ﬁ}%&@%r%ﬁ%%%%cﬁogod%ﬁ% &5:%%%4&%@@2@8&@%“ r%?%'@%@/ be increased

ue pressure, a crarapse can occur

ireyenshiting exhakattonpeesanihourded degrqyedstebapad. inbreasBIg PR US

muscle tone of th respl i MG ditati
LT A PR A e WA R A e

rymlsa iy YnerEaRIiR AR ARINYAYEhE BPRF PSRRI BAMRSTR! nerve-

VAIREHIN IR 038R BHERSEHSY RABIMPNRItRSRIEBI HIPsLTystyithgh in the
simultaneously insufficient muscle tone of the pperr ﬁplrat?rz astﬂlr\éy1 St it is too
i He PG FRBTE B RIIBR, ORI (bR LRt bBE

n
0 oDbstrtictive
ISleRp Sphen 1Sneringitasd thupikeomygereksdite. Sovisediqieritydeads to the collapse

OPEEEAE‘{{SS&rOJe%Bﬁ%‘%Ei"g?aﬁRUE& é@gﬂﬂ&ﬂ%eaiﬂnea) during the inhalation. In the case
of high constriction of the upper respiratory pathways and correspondingly high fissue
pressure, a collapse can occur even during exhalafion, i.e. without reduced pressure.
An increase in the muscle tone of the upper respiratory pathways through the inventive

Kv1.5 inhibitors therefore prevents obstructive apneas.

Snoring is generated by flow-related vibrations in the upper respiratory pathways. it
arises in the case of excessively narrow upper respiratory pathways with
simultaneously insufficient muscle tone of the upper respiratory pathways and hence
has a close pathophysiological relationship to obstructive sleep apnea. Snoring can
thus be regarded to some extent as a precursor of obstructive apnea. An increase in
the muscie tone of the upper respiratory pathways through the inventive Kv1.5

inhibitors therefore prevents both snoring and obstructive sleep apneas.
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30 the muscle tone of the upper respiratory pathways through the
inventive Kv1.5 inhibitors therefore prevents both snoring and obstructive
sleep apneas. 6 Central apneas are caused by central disruptions of
respiratory regulation. They are prevented by the simultaneously
respiration-stimulating action of the inventive Kv1.5 inhibitors (effect on
the minute volume). 5 TASK-1 channels are also present in smooth
muscle cells of mesenterial and pulmonary arteries. In the latter, it is
possible that they are involved in acidosis-induced pulmonary
Cerasziconsirstion [Gusegyoi MniGsigsHksi o ol VRseMBlan/ DeovetaMaley are
KoM - L FsE- rdinpapere | il Kv1.5
P e el o e oy
inhibitetsdeansd PR it JRied8YAIYBEK channels are involved in the
secretion of adrenal gland hormones in the zone glomerulosa of the
adrenal cortex [Czirjak G., Fischer T., %Eat A. LeS@ e Fmén ?éjrjig'énd
TASSK FR0TR Petitcdt SRR S 8 RYC Sﬁlﬁséﬁselg Cexpressed in
pgiesnarylesartellsotratiadeenialcpossidadiatibited s/ argiemsiridoss-induced
olecular Endocrinolo 256 tiv; 0
P G e e T e o B b apor aiane
K. WA Skteranhelenmisgs bout wewepsrstamnie Kafanaduffyel i, in pulmonary
AR EEbM nideneredhs; Rieratds, Ehusnanybes M-és4pzdunski M., Patel
A.J.; K+ 20 dependent cerebellar granule neuron apoptosis - Role of Task
leak K+ channels; J. Biol. Chem. 2003 (278), 32068-32076]. It has also
it heeaIshdasrihas{EA Sl TokGK ntisn aets responsivkifor mgeamntiedotelirenal
death (apoptosis) in granulosa cells I tm ;
g}%‘?g\j‘é?ﬁ(fé%rgeysﬁ%crﬁn‘%o aeg&r%ei{_ Qﬁﬁggﬁ%e {j)?%nagfggmgj thatjtﬁpe% - Fischer T,

Sptbvelopesegedt. sPeyifidi iRl oTWETABled aeidrraisiiyc ki fwanel) is
exéu?e%@@%@é%%?@i‘o%réa@ﬁé’ fevibgdreatnestial apynadesRRIRBYRIctensin Ii

isorders [Patel A.J., Lazdunski M., The 2P-domain K+ channels: role in
MalssylasEnaestnaiony 29994 1ntigerd/Alch. 2004 (448), 261-2731. The

TASK-3 gene is amplified and overexpressed in various human carcinoma
R R A L I P e
inachiptificatioflARK channels brings about neuroprotective action [Lauritzen 1.,
Zanzouri M., Honoré E., Duprat F., Ehrengruber M.U., Lazdunski M., Patel A.J.; K+-
dependent cerebellar granule neuron apoptosis — Role of Task leak K+ channels; J.
Biol; Chem. 2003 (278), 32088-32076]. it has also been shown that TASK-1 channels
are responsible for programmed cell death (apoptosis) in granulosa cells, and that the
cell death can be prevented by blocking the TASK-3. It is therefore assumed that the
development of specific inhibitors of the TASK-1/3 channels can mean a
pharmacological strategy for the reatment of neurodegenerative disorders [Patel AL,
Lazdunski M., The 2P-domain K+ channels: role in apoptosis and tumorigenesis,

Pflugers Arch. 2004 (448), 261-273].

The TASK-3 gene is amplified and overexpressed in various human carcinoma
tissues, for example breast cancer, lung cancer, colon cancer and metastasizing
prostate cancer [Mu D., Chen L., Zhang X, et al., Genomic ampiification and

oncogenic properties of the KCNK9 potassium channel gene, Cancer Cell 2003 (3),
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oncogenic properties of the KCNK9 potassium channel gene, Cancer Cell
2003 (3), 7 297-302]. It has been found that the performance of a point
mutation on TASK-3 switches off the channel function and simultaneously
removes_the tumor-forming function. It is therefore expected that TASK-3...
antagonists might reduce the growth of_various human cancers and thus
constitute a new family of anticancer drags [Pei L., 5 Wiser 0., Slavin A.,
Mu D., Powers S., Jan L.Y., Hoey T.; Oncogenic potential of TASKS3
(Kcnk9) depends on K+ channel function; Proc. Natl. Acad. Sci. USA 2003
2&@%}?%@% ﬂmﬂtﬁ}@mf@ﬁatrpbys?wl isigmititzaiocecof THeSK-3
channe ery few armacological mo $
SRR 278 KPR A h ARG LTSt N D S i
fu&@tiMﬁIiQme}mefavéﬁﬁpbdaﬂrthek E@rﬁlﬁei’a@i’nﬁagedl@y wiehdpediies the growth of

SSResiARns ALl IRIYe gusshe Lo aibape o splbiags (poi L

onore esage F , Romey G., Lazdunski M

WishaRtisHaviarfestetios %@Yi*\%%estwé%blre Yeidrieak Baé%@%a‘ﬁa'knoi@ﬂﬂa' of
Tﬁ%@@‘\?&ém@ S MEUras 3k-+LO9Sh(R), #hdibih 42 Rc TRatD Ry ddmen Uissc00s

blockers of 1 are the arachidonamides anandamide (an
(1&%05%}%%%%(1 of the cannabinoid receptor) and its methanandamide
homolog for which an IC50 value of 0.7 pm has been stated [Maingret F.,

L k H aw
e R R B e o

PEMBRJI0g0aLr(20) 484! hrgearie DORloRED HIRH ACHAS dadberbiafaiure. 1t

pEWMchhaRnkTaarvBlIgBI&:
d g? grgﬁé%% %ggs%??b@r%ﬁﬁ F., Keshavggbaﬁi%%B Lag_ll édcm'

tigRaulc spseatationseol fiRilBRav e BY AR e [Patel
AlandemsRare ﬂégﬁ’@ef’ptasmunmcmmw FunctiodunskDbks iNea Afifew! anesthetlcs

Mij Al lar A tic C t
o D P R RO R o o o L S ok 2, 422
4@5 lbme dulylentfwtgditeanbloisers pbTEABKIdcRershst TRSKANAHERS anandamide
é/n%Lgh ;ﬁ‘@gf%hgrtgﬂﬁa%l‘?\&dﬁ%@&%% The LOmpoAEs avrito

e on been nown as blockers of Kv1.5 channels, which belong to the

hgm@ipﬁaffﬂwbm@é!dﬁﬁéh\éﬁi%l@f\ﬁ% SRS RERT PR IB B RNERAS ah e A~
L SPEPRKE MQrﬂ@'ﬁbﬂé\/@.@ﬁﬁ@éﬁao&ﬁﬂﬁé@ﬂ&_&i@néﬁd@@rﬁﬁﬁé@.&ﬁjwect and selective

blocker of the background K+ channel TASK-1; EMBO J. 2001 (203, 47-54], and also
doxapram, which is used for the treatment of respiratory disorders and for which an

IC50 value of 0.4 pm has recently been described [Cotten J.F., Keshavaprasad B.,

 Laster M.J., Eger E.L, Yost C.S.; The Ventilatory Stimulant Doxapram inhibits TASK

Tandem Pore (Kzp) Potassium Channel Function but Does Not Affect Minimum
Alveolar Anesthetic Concentration; Anesth. Analg. 2008 (102) 778-785].

It has now been found that the compounds of the formulae fa, Ib, Ic, Id, le, If, lg, th and
li are potent blockers of TASK channels, especially of the TASK-1 and TASK-3
subtypes. The compounds have to date only been known as blockers of Kv1.5
channels, which belong to the group of the potassium channeis with 6 transmembrane
domains and one pore domain (WO01/00573, WO01/025188, WO02/044137,
WOO02/046162, WO02/048131, WO02/087568, WO02/088073, WO02/100825). In view

of the great structural differences between Kvi.5 channels and TASK channels, the
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WO002/046162, WO02/048131, WO02/087568, WO02/088073,

W002/100825). In view of the great structural differences between Kv1.5

channels and TASK channels, the 8 action of these compounds known as

Kv1.5 blockers on the TASK-1 and TASK-3 channel was surprising.

Owing to the TASK-1- and/or TASK-3-ighibitory properties, the

compounds of the 5 formulae la to Ij and/or their pharmaceutically

compatible salts are suitable for the prevention and treatment of disorders

which are caused by activation or by an activated TASK-1 and/or
acTiosil-Biemadtatspmfrdis drters whikh hREoThAER an tiedldiSK-1 and TASK-3

hLARBate ddamage as a secondary cause. 10 The compounds of
¢ ée.formaula%tfl?é, Ib,Ic, Id, le, If, ig, Ih and |j and/or physiologically

compatible salts thereof can also be used for the treatment and prevention

offr@%rm@ﬁ%\&ke{e éhaﬂlSAmkd @Wﬁibff&_?f@ﬂ&ﬂﬂ%ﬁbﬂ@@?ﬂi%ppﬂﬁiﬁl lyf the
or exampie | using. a .lower dosage. e CO, oungds of the.

Tl G AT B R e B A A e a1 LG AR Y e
presspiiatoandisenters,isié épretedveishirie cadisst dersctenira anbly an
ac%%ﬁéu ')&%R'ﬁegn%%}?ﬁﬁsﬁ_ Y06 Siokest IRSRIRIONHB0HA e diglsRIe and/or

central respiratory drive, sudden child death, postoperative hypoxia and
Thpheareinisdldamisr d yespReAbAROISOTd®Fs, respiratory disorders after
long-term ventilation, 20 respiratory disorders during adaptation in high

mountains, acute and chronic lung disorders with hypoxia an o
ik RROBPAAS g5 BH D B ke dln L AL Rvsiotoicaty
ccgiﬁmﬁﬁe Paltkirsonis’ diseats) blintagthn theiseasmerdrvet plisvedies, of disorders
reast ¢ , Jun C :
A IS LR RO RIS iy o

lowgTetopagassium channels, for example Kv channels, may also be
relevant for the use of the inventive compounds of the formulae la to |j for

the therapy or prop?kglaxis of respiratory disorders, slee -rel%')tega or
e SR e 07 dBra CEHUER P bR AR ASSEAR AR (oRas LIRSy
prefisiitanc efSyginmey GheyderStokes respicatiapiaoviygliStrdissuptrdral and

central respiratory drive .sudden.chil to [%pm ea]g @d%ﬂt E
OB I SETES U s raar R AR U 2Rt
relspigpteryrd ventiaddan rekifsird e dsETOORs Ny ag s NS rAPNRRyHMusCle-
reTRR B ASHIS@Bers, respiratory disorders after long-term ventilation,
respiratory disorders during adaptation in high mountains, acute and chronic iung
disorders with hypoxia and hypercapnia, neurodegenerative disorders, dementia,
Alzheimer's disease, Parkinson's disease, Huntington’s disease, cancer disorders,

breast cancer, lung cancer, colon cancer and prostate cancer.

in addition {o the described blockage of TASK channels, the inhibition of other
potassium channeis, for example Kv channels, may also be relevant for the use of the
inventive compounds of the formulae la to [j for the therapy or prophylaxis of
respiratory disorders, sleep-related respiratory disorders, central and obstructive sleep
apneas, upper airway reisistance syndrome, Cheyne-Stokes respiraticn, snoring,
disrupted central respiratory drive, sudden child death, postoperative hypoxia and
apnea, muscle-related respiratory disorders, respiratory disorders after long-term

ventilation, respiratory disorders during adaptation in high mountains, acute and
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9 chronic lung disorders with hypoxia and hypercapnia. The present
invention relates to the use of Kv1.5 inhibitors for producing a medicament
for the therapy or prophylaxis of respiratory disorders, sleep-related
respiratory 5 disorders, central and obstructive sleep apneas, upper
airway reisistance syndrome, Cheyne-Stokes respiration, snoring,
disrupted central respiratory drive, sudd&n child death, postoperative
hypoxia and apnea, muscle-related respiratory disorders, respiratory
disorders after long-term ventilation, respiratory disorders during
RAARIALRR SBNERIIAHNIRINSACHE APPFBERRIRIUNg disorders with
hypoxia and hypercapnia, 10 neurodegenerative disorders, dementia,
Alzheimer's disease, Parkinson's disease, Huntington's disease, cancer

TH%BF@@&% h{@@r&ltd%a@gfehMﬁ@m@@r oteton fmer'l]tarmrop wstieitgrcmedicament
The invention relates to the yse of. compounds of the f
A A ey e

drithesa kintahyheadicahefithe sErapuipnicesauhed gy eadrigistamge syndrome,
cfgé%%?%}'ég 125 F%@@,lgr(@)ﬂg‘t>d?s(&ﬁe\ﬁ@m L BADRERIE, R(HAen child
death, postoperative hypoxia and apnea, muscle-related respiratory disorders,
respiratory disorders after long-term ventilation, respiratory disorders during adaptation
in high mountains, acute and chronic lung disorders with hypoxia and hypercapnia,
neurodegenerative disorders, dementia, Alzheimer’s disease, Parkinson's disease,
Huntington's disease, cancer disorders, breast cancer, lung cancer, colon cancer and

prostate cancer.

The invention relates to the use of compounds of the formulae ia

R(5)
R(4) R(6)
R(7)
% N
RE)~. N 3 N
\
I o o R(8)
R{3)

R(1)
la
where R(8) is either a 1-indanyl radical of the formula il or a 2-indanyl radical of the
formula HI |
R(15) rey  R{15)

R{14)

1

( | R{13}
R(10) R{11)
R(10) R(11) ~(2) R12)

I

and in which:
R(1) and R(2)
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[l 11 and in which: 20 R(1) and R(2) 10 are each independently
R(20)-CrH2i where one CHZ group of the CA, group may be replaced by
-0-, -CH=CH-, -C=C-, -CO-, -CO-0O-, -0-CO-, -5-, -SO-, -S0O2-, -NR(21)- or
-CONR(21); R(21) is hydrogen or alkyl having 1, 2 or 3 carbon atoms; 5
R(20) is H, CH3, CH2F, CHF2, CF3, C2F5, C3F7, cycloalkyl having 3, 4,
5, 6, 7 or B carbon atoms, NR(22)R(23), -CONR(22)R(23), -OR(24),
-COOR(24), phenyl or an N-containing heterocycle having 1, 2, 3, 4, 5, 6,
7,8 or 9 carbon atoms, where phenyl and the N-containing heterocycle

arareaghdopepaneer oSl bstiuted by one or two substituents selected

frohmrm@rgrsﬁa @ngwﬁt% @lH%rgio@F&aN@@,rémbd‘dHByQBl AOEREH-,
ethy

e e

independeithyhystregen elkglkyihamrig?lo% SabdncrMvos atoms; or

R(2
one

-N(benzyl)8 mztzgnﬁ@mﬁogé%(%ﬁ)éi@ﬁha@@g“ﬁ@%%@é&rt%R%&Q@?@“)

A R e e el SEA R g 6. 7 or

group feplaced By “0--5°,

zero, 1, 2, 3ndnmy & AV Ri-Sbnarfitd hand B{Ddaaringrare 3 chanefz eror 9

5 methylene groups of which one CH2 group may be

oF

carbon atoms,
where phenyl and the N-containing heterocycle are unsubstifuted
or substituted by one or two substituents selected from the group
consisting of F, CI, Br, 1, CF3, NOz, CN, NH,, OH, methyi, ethyl,
hydroxymethyl, hydroxyethyi, methoxy, dimethylamino, sulfamoyi,
methylsulfonyl and methylsulfonylamino;

R(22) and R{Z3)
are each independently hydrogen or alkyl having 1, 2, 3 or 4
carbon atoms;

or

R(22) and R{Z23)
together are a chain of 4 or 5 methylene groups of which one CHz
group may be replaced by -O-, -5-, -NH-, -N{(methyfl)- or
-N{benzy!)-,

R(24) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;

r iszero, 1,2,3,4,5,6,7or 8;

R(1) and R(2)

R@).

together are a chain of 4 or 5 methylene groups of which one CH; group may be
replaced by -O-, -S-, -NH-, -N(methyl)- or -N{benzyl)-;

R(4), R(5) and R(B)

are each independently hydrogen, F, Cl, Br, |, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, CN, CF3, NO,, OR(25)
or NR(26)R(27),

R(25) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, a fluorinated alkyl
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replaced by -0-, -5-, -NH-, -N(methyl)- or -N(benzyl)-; R(3), R(4), R(5) and
R(6) are each independently hydrogen, F, Cl, Br, |, alkyl having 1, 2, 3, 4
or 5 carbon 30 atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms,
ON, CF3, NO2, OR(25) or NR(26)R(27); R(25) is hydrogen, alkyl having
1, 2, 3 or 4 carbon atoms, a fluorinatedﬂlkyl 11 radical of the formula
-CXH2XCFYH3_Y or phenyl, which is unsubstituted or substituted by one
or two substituents selected from the group consisting of F, CI, Br, I, CF3,
NO2, CN, NH2, OH, methyl, ethyl, methoxy, dimethylamino, sulfamoyl, 5
methylsulforadiescbethidsulfienylabhinol Xis 4r 20w vYis1,20r3; R(26)

ond R(27) are eo IR aRLaatutonen oL alheyBielidvd Sussiiuents

carbon 10 atoms; or and R(27) together are a chain of 4 or 5
- methylene groupsS@f@vFﬁdﬁf@ﬁetW@iﬂtﬁlﬁﬁP?ﬁ@'%%Bla%b@b)} BE Oz CN,

-NH-, -N(methyl)- Qi) mwemi@w indinergoametalieminayisgibnaoyl,
3 or 4 carbon atoms; R 9) |s dro en, OR(Z%%r OCOR(28); R(28) is
hydrogen or alkyl Ryt ‘?” Bra OskwEY YEBIY) and R(11) are
each independently hysr®gen or alkyl having 1, 2, 3 or 4 carbon atoms;

20 R(12), R 13) I%(14 and R(15) are each independently hydrogen, F, Cl,
Br, t, alkyl , 4 or 5 carbon atoms, cycloalkyl having 3, 4, 5, 6,
7or &c%bencafbjﬁé) -CN, -CF3, -C2F5, -C3F7, -N3, -NO2, -Y-C,H25

R(Zg) phenyl,, ienvl, fupd AN aRIEING: BRigIesYRle havingl 4%abon
45 6,7,8 otr 9 carbon atoms,
amnoms,;

or
R(28) and R{Z27)
together are a chain of 4 or 5 methylene groups of which one CH; group
may be replaced by -O-, -S-, -NH-; -N(methyl)- or ~N(benzyl)-;
R(7) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(®) is hydrogen, OR(28) or OCOR(28);
R(28) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(10) and R(11)
are each independently hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(12), R(13), R(14) and R(15)
are each independently hydrogen, F, Cl, Br, |, alkyl having 1, 2,3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, -CN, -CF3, -CsFs,
-CaF7, -N3, -NO2, -Y-CsHas-R(29), phenyl, thienyl, furyl or an N-containing
heterocycle having 1,2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, thienyl, furyl and the N-containing heterocycle are
unsubstituted or substituted by one or two substituents selected from the
group consisting of F, Cl, Br, I, CF3, NO, CN, NHa, OH, methyt, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
Y is -O-, -CO-, -CO-0-, -0-CO-, -8-, ~80-, -80z, -0-50;-, -SONR(30})-,
-CONR(30}- or -NR{30)CO-, where the bond to the base structure is in

each case via the atom on the left;



25 where phenyl, thienyl, furyl and the N-containing heterocycle are
unsubstituted or substituted by one or two substituents selected from the
group consisting of F, Cl, Br, I, CF3, NO2, CN, NH2, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; 30 Y is -0-, -CO-,44£0-0O-, -O-CO-, -S-, -SO-, -S02-,
-0O-S02-, -SO2NR(30)-, -CONR(30)- or -NR(30)CO-, where the bond to
the base structure is in each case via the atom on the left; 12 R(30) is
hydrogen or alkyl having 1, 2 or 3 carbon atoms; s is zero, 1, 2, 3, 4,5 or
6: R(29) is R{@AbgeRYHEaR), € PSYEDRMNEAE OEgefeaNg AR 3, 4, 5,
6, 7 @r 8 caybamatomsz-QR{Zt)s-COOR(31), -NR(32)R(33),
-CONR(32)R(33), 5 phenyl or an_N-containing heterogycle havi 2, 3,
4 5E0 o BT EMsChher 6 el R N (g o 5.7 or
heterocycle-aneonnsiahstitu@iRl 3dn sUbSIRES by REBIREED s ubsttREEIR(33),
selected from the group,,consistir I 20 ON =N 2,

5 On methy P10 TS e e i e e
and methylsatfenykiainte; R(31) is hydrogen or alkyl having 1, 2 or 3
carbon atoms; R(32) andhBk3R: AtaieashdpHenengerivbygerosi aralipdtituted
having 1, 2, 3 or 4 15 carbon atoms; or S&Zg nd R('??% togeth rarea oo
chain of 4 or 5 méth§IARUEHY FFHE "%?ﬁu% 5 Beli%ggﬁaemm < grotp

replaced by -0-, -%anMﬂng@HG): Br-N({Eeny).; @8, aiidioOtbmpstvidsthy!.
of the formula Ib %@J&% dimethylamino, sulfamoyl, methylsuifonyl and

10
methylsulfonylamino;
R(31) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(32) and R(33)
are each independently hydrogen or alkyt having 1,2, 3 or 4
15 carbon atoms;

or

R(32) and R(33)
together are a chain of 4 or 5 methylene groups of which one CHa
group may be repfaced by -O-, -8-, -NH-, -N(CHs)- or ~N({benzyl)-;

20 and/or compounds of the formula Ib

R(B)

R{7) b
in which:
R(1) is C(O)OR(9), SO:R(10), COR(11), C{OINR(12)R(13) or C(SINR(12)R(13);
R(8) is CyHa-R(14)
25 X is0,1,2,30r4,
where x cannot be zero when R(14) is OR(15) or 50;Me;
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R(5) R(p) (31)\R(3) R(1) 0 R($) R(2) R(7) Ib in which: R(1) is

C(O)OR(9), S02R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13);

R(9) is CXH2X R(14); 25 xis 0, 1, 2, 3 or 4, where x cannot be zero when

R(14) is OR(15) or SO2Me; 13 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, C2F5, C3F7, CH2F, CHF2, OR(15), SO2Me, phenyl, naphthyl,

biphenylyl, furyl, thienyl or an N-containing heteroaromatic having 1, 2, 3,

4,.5, 6, 7, 8 or 9 carbon atoms, 5 where phenyl, naphthyl, diphenylyl, furyl,
th'erﬁ?dléhﬂkNH@m@minl IBter6asomatibareaiosshsyeitedkg having 3, 4, 5, 6,

substituted_b uent le t
o B 17 BFY: 8T NP B CONLE o N G o).
alkyl haviri;h2e 3nbeadancohiatrve agkoky Hevihghieny| PoRR Haﬁ%wmmg

10 atoms, dimethylaming, ﬁé\f,ﬂ?@)’h r@emyéS@f@nxJ &nd carbon atoms,
methyisulfonylamino; R(15) is alkyl hav 2,3,4 or@f‘i carbon atg%é N

cycloalkyl having @hgr %Rﬂ%‘%r‘ﬂﬁﬂbgiﬁ p@?—‘?‘/@ SHBA UKL
unsubstituted or sybatiniag ik eNTels av@smwmsﬂecxedmmm by 1,2

group consisting of F, Cl Br, I, CF3, NO2 QN QOMe
NH2, OH, alkyl ha{”ﬁéti sjlt%e&isasgé% ed?oms g.prou %%%QEE@QM Ci, Br, |,

4 carbon atoms, djm,etbylammazsmmnﬁ@[pm@;ﬁ;ﬂmﬁgng@m NHz, OH, alkyi
methylsulfonylamhavmg 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

atoms, dimethylamino, sulfamoyl, methylsulfonyl and
. methylsulfonylamino; .
R(1 5.) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky! having 3, 4,
5 or 6 carbon atomns, CF3 or phenyl
which is unsubstituted or substituted by 1,2 0r 3
substituents selected from the group consisting of F, Cl, Br,
| CF3, NO», CN, COOMe, CONHz, COMe, NH;, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3or 4
carbon atoms, dimethylamine, sulfamoyl, methylsulfonyl
| and methylsulfonylamino;
R(10), R(11) and R(12)
are each independently as defined for R{(9);
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFs;

R{2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atorns or CFa
R(3) is CyHay-R(16});

y is0, 1,2, 30174,

where y cannot be 0 when R(16) is OR(17) or SO.Me;

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, CaFy, CHoF, CHF,, OR(17),
SO.Me, phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1,2, 3,4,5,6,7,80r g carbon atoms,

where phenyl, naphthyl, furyl, thienyl and the N-containing
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
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20 R(10), R(11) and R(12) are each independently as defined for R(9);

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

CyH2y-R(16); 25y is 0, 1, 2, 3 or 4, where y cannot be 0 when R(16) is

OR(17) or SO2Me; R(16) is alkyl havirig 1, 2, 3, 4, 5 or 6 carbon atoms,
cycloalkyl having 3, 4, 5,6, 7, 8,9, 10 or 11 carbon atoms, CF3, C2F5,

C3F7, CH2F, CHF2, OR(17), SO2Me, phenyl, naphthyl, furyl, thienyl or

an N-containing heteroaromatic 30 haviré%1 ,2,3,4,5,6,7,8 orf%cabgn i CF
atoms, where ph&HPERERHh§ERAGE 5’[‘3%%@ FERIRIEH R & B L B
heteroaromatic atgimswisitaid oD aMstiCdHyy COMar, 3114, OH, alkyl having

substituents select om the grou Sisti F,. re 1l ,

OCF3, NO2, ONﬁggg ! é%ﬂ%ﬁb%%%“ﬁ%%ﬁﬁ%ﬁﬁn%ﬁﬁﬁ cgropryatoms,
or 4 carbon atomdgiragkbylzinénvinguianaybracthayisofenphasd

dimethylamino, SH{L%HWQ/LIP* pnyl and 5 methylsulfonylamino;

R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl

having 3, £28 6 & @ﬁ%ﬁo?%%}"@?ﬁi”@h‘ér%ﬂ DroorR GRS, ARTS WHEHRAKY!
phenyl or 2-, 3- or4ugidykarecdrselsiiitteder, SUbstputed by k- 23008 4-pyridyl,
substituents selected from the(ggi{]%kp 10,Qo§§istingg)of.F,iQIf Br. 1.CE3. .
OCF3, NO2, ON, COOMEEE Lome” SH2PEIS Yaikyl having 1, 2, 3

or 4 carbon atoms, alkeuphiiviag by2l, 3 ar 4 catisditiuamimseiected from the group
dimethylamino, sulfamogé'{gg([%%*l@rm!@qigr@@i@@gﬁgm@@@g; dd0@ke,
R(3) is CHR(18)R(19); R 1?\? IS hydrogen or C,H22-R$16) where R(16) is

as defined above; CONH;, COMe, NH;, OH, alky

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

having 1, 2, 3 of 4 carbon

dimethylamino, sulfamoyl, methylsuifony! and

methylsulfonylamino;

R(3) is CHR(18)R(19});

R(18) is hydrogen or C,Ho-R(16) where R(16) is as defined above;
z is0, 1, 20r3;
R{19) is COOH, CONH,, CONR(20)R(21), COOR(22), CH,0H;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHa-CFa
or CyHaow-phenyl,
where the phenyl ring is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F,
Cl, Br, I, CFs, OCF3, NO;, CN, COOMe, CONH,, COMe,
NH:, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, suffamoyl,
methyisulfonyl and methylsulfonylamino;
v is 0,1, 201 3;
W is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;

R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms of CF3;



zis 0, 1, 2 or 3; R(19) is COOH, CONH2, CONR(20)R(21), COOR(22),
CH20H; 20 R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms,
C,H2 CF3 or C,H2w phenyl, where the phenyl ring is unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group consisting of
F, Cl, Br, 1, CF3, OCF3, NO2, ON, CO@Me, CONH2, COMe, 25 NH2,
OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; vis 0, 1, 2 or 3; w is0,1,.2or3; 30 R(21) is hydrogen
oror alkyl having 1, 2, 3, 4 or 5 carbon atoms; R(22) is alkyl having 1, 2, 3, 4
R r5ggr @Fatoms; R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon
oms or'CF3; 15 or R(3) and R(4) together are a chain of 4 or 5
methiglesiberrerns chainichHRre TeRiidPREEERP TRl HIC TR Bylspe group
-S-, N} NEetl o -Ol(benzyir 5 R(BeRE). R(ANanshB(B) are each
independently hydrogen, F, CI, Br, 1, CF3, NO2, ON, COOMe, CONH2,
5 R@D&@I\ﬂf) &mtl Bi&) having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 QfredeRrbpiaiemse stimediytamsing;, Siffndy L metPisBin@A@PMe, CONHz,
methylsulfo mino; 1 30).an f | n i
rycrogehEr dAgt REVIFLA P20 Lugbont o FLCI i RdL g T2 3or
togethendrerathain, ofiatiatiaphing gHFOY LIS EBNYRINdS of the

form%%t'ﬁy!suifonyiaminm;
10 R(30) and R(31)
are each independently hydrogen or alky! having 1, 2 or 3 carbon atoms;
or |
R{30) and R(31)
together are a chain of 2 methylene groups;

15 and/or compounds of the formula ic

®)
A3 R(3)
il YLLN/
At A4 R’l(4)
R(30} R(31)
R“)\N = TAS

in which:
A1, A2, A3, A4, A5, AB, AT and AB
are each independently nitrogen, CH or CR5, where at least four of these
20 ~groups are CH;
R(1) is C(O)OR(8), SO:R(10), COR(11), C(ONR(12)R(13) or C(S)NR(12)R(13};
R(9), R(10), R(11) and R(12)
are each independently CxHax-R(14);
X is0, 1,2, 3or4,
25 where x cannot be 0 when R(14} is OR{15) or SO:Me;
R(14) is alkyl having 1, 2, 3,4, 50r8 carbon atoms, cycloalkyl having 3,
4,5,6,7, 8,9, 10 or 11 carbon atoms, CF3, CaFs, CaF7, CHoF,
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0 A2 ,A3N R(3) A1l A41(4) R(30) R(31) ft(1)~N AS R(2) AB~AT7A6 Ic

in which: Al, A2, A3, A4, AS, A6, A7 and A8 are each independently

nitrogen, CH or CR5, where at least four of these 20 groups are CH; R(1)

is C(O)OR(9), SO2R(10), COR(11), C(O)NR(12)R(13) or

C(S)NR(12)R(13); R(9), R(10), R(11) angl R(12) are each independently

CsH2x R(14); xis 0, 1, 2, 3 or 4; 25 where x cannot be 0 when R(14) is
OR(15) or SO2Me; 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, C2F5,

C3F7, CH2F, 16 OtHFOBE IS SOEMVBNSMAnYRRERHH RIS PH¥h YL thieny!

furyl, thienyl or g NzcQnigining:hgieseatamatisRavines. £.3.2445566 /788 or 9
or 9 carbon atoms, where phenyl, naphthyl, biphenylyl, furyl, thienyl and

the N- 5 contalnlﬁﬁrﬁ@fé%ﬁ?‘i‘ff’natlc are unsubstituted or substituted by 1,
2 or 3 substituents selegirerfr@meig, grapiptednsistiagyiof, Fu@l, BrehyCi8] the N-

OCF3, NO2, ON, COOMe, CONH?1 COMe N 2 OH havieg 1. 2, i sted
or 4 carbon atoms, aIk&?yWéw étfr%a Car Benug%ng]%t e

dimethylamino, 10 sulfamydyl2m$1y@b$&§ﬁ&h§1§ﬁ*ﬁ@tﬁ?l§@ﬂ%ﬁ%ﬂﬁ%@ consisting

R(15) is alkyl having 1, g¢ 8, f0kp ¢apian atamsneycleakddmvieachies,

or 6 carbon atoms, CF3 or herrl}/l Whlch is unsubstltuted or substituted b
1.20r3 ‘ E‘i Ho, OH, alkyl having 1, 2, 3 or 4 carbon atoms,

alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyt, methylsuffonyl and methylsulfonylamino;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl

having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl
which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F,
Cl, Br, I, CF3, NO5, CN, COOMe, CONH,, COMe,
NH-, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifony! and
methylsulfonylamino,

R(13) is hydrogen, atkyl having 1, 2, 3 or 4 carbon atoms or CFs,

R(2) is hydrogen, alky! having 1, 2, 3 or 4 carbon atoms of CFj;
R(3) is CyHzy-R(186);

y is0,1,2 3or4,

where y cannot be 0 when R(16) is OR(17) or SO;Me;

R(16) 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, CFs, CaF7, CHzF, CHF,, OR(17),
SO,Me, phenyl, naphthyt, furyl, thienyl or an N-containing hetercaromatic
having 1,2, 3,4,5,6,7, 80r8 carbon atoms,

where phény!, naphthyl, furyl, thienyl and the N-containing
hateroaromatic are unsubstiituted or substituted by 1,2 or 3
substituents selected from the group consisting of F, Cl, Br, |, CF3,
OCF,, NO2, CN, COOMe, CONH,, COMe, NH,, OH, alky! having
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substituents selected from the group consisting of F, 15 ClI, Br, I, CF3,
NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino; 20 R(13).is.hydrogen,
alkyl having 1, 2, 3 or 4 carbon atoms qr,CF3; R(2) is hydrogen, alkyl
having 1, 2, 3 or 4 carbon atoms or CFé, R(3) is CyH2y-R(16);yis 0, 1, 2,
3 or 4, where y cannot be 0 when R(16) is OR(17) or SO2Me; 25 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 carbor atoms, &rBeaiom S 3kéxEhFnE HRZ, ARA@Z3rbon atoms,
SO2Me, phenyl, naphthyl, furyl[, thienyl or.an N-containing_heteroaromatic
having 1, 2, 3, 4, S‘{,‘%?%éa&' casrl‘gfg%nﬁgmrg;Ie\{vwﬁésr%ﬁgﬁgg\?/ﬂ%naphthyl,
fury][, thienyl and theiNytarfamilagriB0,heteroaromatic are unsubstituted or

substituted 2ar titent fr oM SensktngRioalkyl
O e, ) B R R oD o N O el
alkyl having 17 1h2vBer4 4abuuib aamen AR Kaing eyl 8143~ or 4-pyridyl,
carbon atoms, dimethylgpine, swdfameyh-metaylsigieryl ane unsubstituted or
methylsulfonylamino, R(17) is_hydrogen, alkyl having 1, 2, 3, 4 or 5.carbo

atoms, cycloalkyl 5 havir%’%?%??glbé’ éa?abgﬁ?hf’%%gttﬁ%,s&ﬁei%%ﬁ%%ﬁg group
or 4-pyridyl, where phenybwsiging-c0F4qly iyl 2 416306stitided GN, COOMe,

substituted by 1, 2 or 3 substjtue egied from isti
F.Cl B 1. GF3. OCF3, é@y%@%@j@eﬁzc Né'“z*?‘%‘%m?cﬁ%?ogﬁfp barbon

alkyl having 1, 2, 3 or 4 cziton, BkexyhsyilkckyZhaihd Eaaigiams,
carbon atoms, dimethytaping, auliamoduastayisHianylmdnyt and

methylsulfonylamino,
or
R(3) is CHR(18)R({19),
R(18) is hydrogen or C,H»-R(16) where R(16) is as defined above;
d is0,1,20r3;
R(19) is COOH, CONH,, CONR(20)R(21), COOR(22) or CH:0OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHa-Cla
or CuHzw-phenyl
where the phenyl ring is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F,
Cl, Br, |, CF3, NO2, CN,.COOMe, CONH;, COMe, NH,, OH,
alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3
or 4 carbon atoms, dimethyiamino, sulfamovi,
methylsulfonyl and methylsulfonylamino;
v is0, 1,20r3;
w is 0, 1,20r3;
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;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or Cls;
or
R(3) and R(4)



methylsulfonylamino; or R(3) is CHR(18)R(19); 15 R(18) is hydrogen or
CzH2rR(16) where R(16) is as defined above; zis0,1,20r3; R(19) is

COOH, CONH2, CONR(20)R(21), COOR(22) or CH20H; R(20) is

hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, C" H2V-CF3 or
CwH2w-phenyl 20 where the phenyl ring is unsubstituted or substituted by

1, 2 or 3 substituents selected from the group consisting of F, ClI, Br, I,

CF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3

or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimeALHRIRTESHRAAOHT 'é@hﬁewewmﬂmﬁﬁwmwwﬁm‘?ﬂve group
is 0, thag BE BeWascR, By 2005 F-RLE) isHydesogin or aldybéamitig 1, 2, 3, 4

5 t R iIs-al ' 4 . _
e
R(3) arkidR@rdr®otogetiver, alicoxchavingf 4 &: 8 petisaerrngrstps gfmethyiamino,

Whicg'%%_g]})ﬁiﬁ&%ﬁs%@%! W&ﬁg@@?&@ﬂ&%m‘&v vRerd\Hihe case that a

-N(me zyl)-; R(5) is F, ClI, Br, I, CE3, NO2, ON, COOMe,
CONMZaiipRid NRZETRHisI haaRges 25 SRIPY heRiP NS RisEach

haviR@dnek F@EgbpaEk@R;atoms, dimethylamino, 5 sulfamoyl,
methylsulfonyl or methylsulfonylamino, where, in the case that a plurality

nyl
RG&AW&%’%EMS is defined as CR(5), the R(5) radicals are each
definge inslstpenideetivicR{S0)vancR(3d) @liyidanting de gepde waytoydrten

. alkyl having 1, 2 or 3 carbon atoms;

R{30} and R(31)
together are a chain of 2 methylene groups;

andjor compounds of the formula Id

in which:
A1 A2 A3, A4, A5, AB, A7 and A8 are each independently nitrogen, CH or CR({3),
where at least one of these groups is nitrogen and at least 4 of these groups are
CH:
R(1) is C(OYOR(S), SO:R(10}, COR(11), C(O)NR(12)R(13) or C(SINR{12)R(13);
R(D, R(10), R(i1) and R(12)
are each independently C,Hax-R(14),
X is 0,1, 2, 3or4;
where x cannot be 0 when R(14) is OR(15) or SOxMe;
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, CsF7, CHoF,
CHF,, OR(15), SO-Me, phenyl, naphthyl, biphenylyl, furyi, thieny!
or an N-containing heteroaromatic having 1,2, 3,4,5,86,7,80r 9

carbon atoms,
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10 or R(30) and R(31) together are a chain of 2 methylene groups; and/or
compounds of the formula Id ~,A3°'A4 R(4) AIN R(30) R(31) R(3) R(1)~N
A5 Il'ld R(2) A8~A7 AS 15 in which: Al, A2, A3, A4, AS, A6, A7 and A8
are each independently nitrogen, CH or CR(5), where at least one of
these groups is nitrogen and at least 4 g§these groups are CH; R(l) is
C(O)OR(9), SO2R(10), COR(I1), C(O)NR(12)R(13) or C(S)NR(12)R(13);
20 R(9), R(10), R(l 1) and R(I2) are each independently CXH2-R(14); x is
0, 1, 2, 3 or 4; where x cannot be 0 when R(14f is OR(15) or SO2Me; :
R(14) is alkyl having 1, ¥rEeie, Beng capsbiuloRrN 2y ddafkiy ndfRykand the N-
254,5,6,7,8,9, 10 or 116a1heR aleiedrdriatcdre, (psbisEied or substituted
CHF2, OR(15), SO2Me, phenyl, naphthyl, biphenylyl, furyl, thienyl oran . .
N-containing heteroarontit: fé.\??fr@si‘,%%‘f%?%,Sé\%é%%’@ncﬁa’%gﬁow consisting
atoms, 19 where phenybfrapbthgt, bigben by FuridOthiehy Ghd the, I-ONH,,
containing heteroaromat'gc?ﬁfeu b%ﬁltgﬂ(ﬁ{ﬁé{ﬁ@t@t@d Sbé(r b 2055 atoms,

€ )

substituents selected fro group consisting of 1, Br, I, CF3,

OCF3, NO2, CN, COOMBKCOKAENg CEMR ONMHahR) ARy halimgiryEmino,

3 or 4 carbon atoms, sulfamoyl, methyisulfonyl and methylsulfonylamino;

R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl which is
unsubstituted or substifuted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, |, CF3, NO,
CN, COOMe, CONH,, COMe, NH, OH, alky! having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFs;

R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) is CyHa-R(186);

y is0, 1,2 3or4,
where y cannot be 0 when R(16) is OR{17) or SO:Me;
R(16) is alkyl having 1, 2, 3, 4, 5 or & carbon atoms, cycloalkyl having 3, 4, 5, 6,
7. 8,9, 10 or 11 carbon atoms, CF3, CaFs, CaF7, CHaF, CHF,, OR(17),
SO.Me, phenyl, naphthyl, furyl, thienyl or an N-containing hetercaromatic
having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, naphthyl, furyl, thienyl and the N-containing
hetercaromatic are unsubstituted or substituted by 1,2 or 3
substituents selected from the group consisting of F, Cl, Br, [, CF3,
OCF;, NO,, CN, COOMe, CONH;, COMe, NHy, CH, alkyl having
1.2, 3 or 4 carbon atorns, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamineo, sulfamoyl, methylsulfonyl and
methylsulfonylamino,

R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
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alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino; R(15) is alkyl having 1, 2, 3, 4 or

5 carbon atoms, cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3 or

phenyl which is 10 unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of KaCl, Br, 1, CF3, NO2, CN,

COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

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

sulfamoyl, methylsulfonyl and 15 methylsulfonylamino; R(13) is hydrogen,
alkyl having 1, 2,394 8arbSnitd war P THIMR(Efis ﬁi)@ﬂygéh?a&wor 4-pyridyl,

having 1, 2, 3 or 4 carbqphaiRms&H,F&32 RE3)ds Ly iRkl nyubitdied. or
3 or 4, 20 where y cannot be 0 when R(16) is OR(17) or SOZII\/Iet; (Ijeélcg% i%e ou
alkyl having 1, 2, 3, 4, SWBtEH%ﬁ%ﬂor%Qr&Efb%QW%tﬁﬁﬁ gCdgrgh e group

8, 9, 10 or 11 carbon atefssi&ng, S 28, GAFT, CHH26 CEHRDORN B OO0Me,
SO2Me, phenyl, naphthyl, furyl, thienyl n N-containing reaxomatic,
naving 1.2, 5.4, 5,6, T O CAUR A5 AN SHoryT Aoyt
furyl, thienyl and the N-cdntainiaolefersin haticarediAaisstiairscor

subsituted by 1. 2 or 3 subsiienis selepisrdpriingaNargpansting o
F, Cl, Br, I, CF3, OCF3,'NO2, ON, COOMe, CONH2, COMe, NH2, OH,

alkyl having 1, 2, 3 or 4B&HYRBRIMERIRBXy having 1, 2, 3 or 4 carbon
oratoms, 30 dimethylamino, sulfamoyl, methylsulfonyl and

methylsulfonylamino, R(17) is hydrogen, alkyl having 1, 2, 3,4 or 5
R@érb@n%%@)aﬁé élkyl 20 having 3, 4, 5 or 6 carbon atoms, CF3,

phery| 1) 2s Bydiodepyoidg hishere BhehpreRI1 8- loed gsittnd akove;
unsubstituted-or, spbstituted by 1, 2 or 3 substituents selected from the

group
R(19) is COOH, CONH,, CONR(20)R(21), COOR(22) or CH:OH;

R(20) is hydrogen, alky! having 1, 2, 3, 4 or 5 carbon atoms, CyH2-CFa
or CuHaw-phenyl
where the phenyi ring is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F,
Cl, Br, |, CF5, OCF3, NO,, CN, COOMe, CONH;, COMe,
NH., OH, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methyisulfonyl and methylsulfonylamino;
v is0,1,20r3;
w isQ, 1, 20r3;
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;
R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFy,

oF

- R(3) and R(4)

together are a chain of 4 or 5 methylene groups of which one methylene group
may be replaced by -O-, -S-, -NH-, -N{methyl}- or -N(benzyi)-;

R(5) are each independentiy £, Cl, Br, f, CFs, NO,, CN, COOMe, CONH,, COMe,
NH.. OH, alkyt having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
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consisting of F, CI, Br, 1, CF3, OCF3, NO2, ON, COOMe, 5 CONH2,
COMB, NH2, OH, alkyl having 1, 2, 3 or4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; or 10 R(3) is CHR(18)R(19); R(18) is hydrogen or
C,H2z-R(16) where R(16) is as defined above; zis0,1,20r3; R(19) is
COOH, CONH2, CONR(20)R(21), COOR(22) or CH20H; R(20) is
hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CVH21-CF3 15 or
C,1-12w phenyl where the phenyl ring is unsubstituted or substituted by 1,
2 o3 sibsiisientsisalanteshiton shegrayh cuetbigtntjorfyForCieByisuiesylamino,
OCF3, NO2, ON, COOMe, CON H j B,
or 4 Wgﬁﬁn‘ﬁtm%ﬁaﬁﬁé%% foo(ﬁuaré_:%% %%M zoogﬁ%ér&bgﬁigt?r%@gwgk%é% e
dimerttiglantiies s wiamayh, defstag ndfersndgrfitiethylsulfonylamino; v is 0,
or 3., w.is 0, 1, 2 or 3; R(21) is hydrogen or alkyl having 1, 2, 3,4 or 5
Régfbaor}]%%\ﬁrﬁf 25 R(22) is alkyl having 1, 2, 3, 4 or 5 carbgn at ms;ﬁf 4)51
is hyaregenhatidanenaagty, dsoaes of 8lodrbarsdme 8F CEAPY} é&‘ ’
orand R(4) together are a chain of 4 or 5 methylene groups of which one
methylene group 30 may be replaced by -0-, -S-, -NH-, -N(methyl)- or
REEQL@MEHS R(5) are each independently F, Cl, Br, 1, CF3, NO2, ON,
COOMpRP N G@M ey AlEtZi0bf, Alkgtheieing Aro2ps;or 4 carbon
~atoms, alkoxy having 1, r carbon atoms, dimethylamino,
a%%éﬁ?@ﬁorﬁéé%’y?ﬁﬁ%r@Oo?”r%é%h@llsltlfonylamino,

R{4)
R(5) T/
R(30) R(31) R(3)
R(1) R(1) ~_
\ R(7}
R(2)
R(6) e
in which:
X is oxyaen or sulfur;

R(1) is C(O)OR(8}, SOzR(10), COR(11), C{ONR(12)R(13) or C(SNR(12)R(13);
R(8), R(10), R(11) and R(12)
are each independently CyHa-R(14);
X is0, 1,2 3o0r4;
where x cannot be 0 when R(14) is OR(15) or SO;Me;
R(14) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3,
45,67, 8, 9 10 or 11 carbon atoms, CF3, CoFs, CaF7, CHaF,
CHF., OR(15), SO,Me, phenyl, naphthyl, biphenylyl, furyl, thienyl
or an N-containing hetercaromatic having 1,2, 3,4, 5,6,7, 8 or g
" carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and the N-
containing hetercaromatic are unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group consisting
of F. Cl, Br, |, CFa, OCF3, NO, CN, COOMe, CONH;,
COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
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where, in the case that a plurality of Al to A8 radicals is defined as CR(5),
the R(5) radicals are each defined independently; R(30) and R(31) 5 are
each independently hydrogen or alkyl having 1, 2 or 3 carbon atoms; or
R(30) and R(31) together are oxygen or a chain of 2 methylene groups;
and/or compounds of the formula le orJ50 0 X R(4) R(5) X NR(4) R(5) N
R(30) R(31) R(3) R(30) R(31) R(3) R(I)\\R(@Q)\N\", R(7) I/ R(7) R(2)
R(2) R(6) le R(6) If 10 in which: X is oxygen or sulfur R(1) is C(O)OR(9),
SO2R(10), COR(l I), C(O)NR(12)R(13) or C(S)NR(12)R(13); R(9), R(10),
R(11) and R(12) 15 are aachyihdejyendiehtly M@@W&ﬁ)ﬂmﬁs!ﬁ”@tmﬂ%\”ﬂinﬂ.

or 4; where x cannot be  when RAAMSIQREL) Qg@Q@Mﬁsﬁif&@l

having 1, 2, 3, 4, 5 or 6 carbon atoms, CycloalKyl havin
10 or 11 carbon a‘ﬁﬁﬁﬁ@ @E@VCQ@B”@\%F? %II—AIZF @GECELFF‘? @F@(l@ﬁdoalky'

SO2Me, phenyl, naphth)&h@t@@”&/hd 6Hwhémﬂ3ét@h§n®ﬂl§eﬂpmam which is

heteroaromatic having 1, 2, 3 6,7,80 Et) q{@on atom r}) e

phenyl, naphthyl, blpheMﬁFtPﬁWft?ﬂlé’ﬁﬁ”gﬁH ycg)’n% sf?'wsu stituents

heteroaromatic are unsufstittsedronstizstitotgr consisting of T, Ci Br, |, CFa, NG;,
CN, COOMe, CONH,, COMe, NH;, OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino,

R{13) is hydrogen, alkyl having 1, 2. 3 or 4 carbon atoms or CFs;

R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFy3;
R(3) is CyHu-R(16);

y isD, 1,2 3o0r4,

where y cannot be 0 when R(16) is OR(17) or SOzMe;

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, CFa, CaFs, CaF7, CHaF, CHF,, OR(17},
SO,Me, phenyi, 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
hetercaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, 1, CFs,
OCF3;, NO2, CN, COOMe, CONH,, COMe, NH;, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfony! and
methylsuifonytamino,
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3, phenyt or 2-, 3- or 4-pyridyl,
where phenyt or 2-, 3- or 4-pyridy! are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NOz, CN, COOMe,
CONH,, COMe, NHz, OH, alkyl having 1, 2, 3 or 4 carbon



25 by 1, 2 or 3 substituents selected from the group consisting of F, Cl, Br,
I, CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, 22 alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; R(15) is alkyl ha 'gg 1, 2, 3, 4 or 5 carbon atoms,
cycloalkyl having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl which is 5
unsubstituted or substituted by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, 1, CF3, NO2, ON, COOMe, CONH2, COMe,
NH2, OH, alkyl having 1afs cilkbgarhaviragoim?, akogyCABMREIons.3 or

4 carbon atoms, dimeth Jargg’ﬁﬂﬁﬁﬁ%@%ﬁ@ﬁh%ﬁ?@dzﬁﬂ?!]aQni

methylsulfonylamino; R @) IS rogen, a aving 1, 2, 3 or 4 carbon
atoms or CF3; R(2) is hywrthyésifamkylamaividg 1, 2, 3 or 4 carbon atoms or
OrCF3; R(3) is CyH2y-R(16);yis 0, 1, 2, 3 or 4, 15 where y cannot be 0
when R(16) is OR(17) or SO2Me; R(16) is alkyl having 1, 2, 3, 4,5 0r 6
5 R@rbnGGE)EEBYIKy! having 3, 4, 5, 6, 7, 8, 9, 10 or 11 carbon atoms,

CF3 i 26PiGiafoden 2 CHERQR(WherSRRMEispe vt ebitioy s furyl,
thienyl or an N-containing heteroaromatic having 1, 2, 3,4,5,6, 7,8 0or 9
carbén atori)2b &RErE phenyl, naphthyl, furyt, thienyl and the

N-coRiigjng GeEFEEahEtc SRNREDHRRILE QRSB REFBYAI2 or 3

substituent cle e isting pfF o, BrodnGloing, CHx-CF
OCF3, NO%@? 'c?gé%%%o%%%gﬂ jNQHézj 0?4, alkyl hgving i 2, 3

10 or 4 carbon atomsyafkdsantRVERYi 1, 2, 3 or 4 carbon atoms, 25
dimethylamino, sulfamoyj,waethyisulienys angd inetbylsitifatsdamindstituted by 1, 2

R(37)is hydrogen, alkyl haying L. 2, 3 & 0L SaPRB A% S 28N tng of .
Cl. Br, 1, CFs, NOz, CN, COOMe, CONH,, COMe, NHz, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3
15 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfony! and methylsulfonylamino;
v is0,1,20r3;
w is 0,1, 20r3,
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) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFa,
or
R(3) and R(4)
together are a chain of 4 or 5 methylene groups of which one methylene group
25 may be replaced by -O-, -8-, -NH-, -N{methyl)- or —N(benzyl)-,
R({5), R(6) and R(7})
are each independently hydrogen, E. Cl, Br, I, CF3, NO;, CN, COOMe, CONHo,
COMe, NH., OH, alkyt having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyl, methylsuifonyi or
30 methylsulfonylamino;
R(30) and R(31)
are each independently hydrogen or alkyl having 1, 2 or 3 carbon atoms;
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having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-, 3- or 4-pyridyl, where
phenyl or 2-, 3- or 4-pyridyl are unsubstituted or 30 substituted by 1, 2 or 3
substituents selected from the group consisting of F, CI, Br, I, CF3,
OCF3, NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3
or 4 carbon 23 atoms, alkoxy having L, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino; or 5
R(3) is CHR(18)R(19); R(18) is hydrogen or C,H2z R(16) where R(16) is
as defined above; zis 0, 1,20r3; R(19) is COOH, CONH2,
orCONR(20)R(21), COOR(22) or CH20H; R(20) is hydrogen, alkyl having 1,
R %Uzaﬁooﬁ?ﬁ rbon atoms, CVH2~-CF3 10 or C,1-12"- phenyl where the
henyl ring is unsubstituted or substituted by 1, 2 or 3 substituents
seletpagiton?h @01eED CORSEANYBERNENVET, ER4NO2, CN,
arfd@PMeeGNE 3 GOMemiidag OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 15 or 4 carbgn atoms, dimethylamino,
sulfamoyl, methylsulfonyl argispethylsultonylamino; vis 0, 1, 2 or 3; wis
0, 1, 2 or 3; R(21) is hydrogen or ing &; B{"3, 4 or 5 carbon atoms;
20 R(22) is alkyl having 1, Zg3+4-or 5 carbon atomzs; R(4) is hydrogen,
alkyl having 1, 2, 3,4,50r 6 ca /  Or Clgé;)or R(3) and R(4)
together are a chain of 4 or 5 r&g}pylene grofy8 of which one methylene
group 25 may be replaced by -0-, -S-P-N?I“-—";“ IN(methyl)- or -N(benzyl)-;

R(4)
in which
R(1y is (CH2)-R(B)
X is0, 1,2, 3, 4o0r5,
R(8) is phenyl, thienyl or furanyl,
where phenyl, thienyl and furanyl are unsubstituted or substituted by 1, 2
or 3 substituenis selected from the group consisting of F, Cl, Br, |, CFs,
OCF;, NO2, CN, COOMe, CONH,, COMe, NH», OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifonyl and methylsulfonylaming;
R(2) is hydrogen or alky! having 1, 2 or 3 carbon atoms;
R(3) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(4) is alkyl having 3, 4, 5, 6 or 7 carbon atoms, cycloalkyl having 3, 4, 5, 6or7
carbon atoms, phenyl, naphthy! or heteroaryl,
where phenyl and heteroaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Ci, Br, [, CFs, OCF3, NO3,
COOMe, CONH,, COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, methylsulfonyl and
methylsulfonylamino;
R(5), R(6) and R(7)
are each independently F, Cl, Br, [, CFj, OCF;3, NG, CN, COOMe, CONH,, COMe,
OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino;
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R(5), R(6) and R(7) are each independently hydrogen, F, Cl, Br, |, CF3,
NO2, CN, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl or 30 methylsulfonylamino; R(30) and R(31) are
each independently hydrogen or alkyl Baving 1, 2 or 3 carbon atoms; 24
or R(30) and R(31) together are oxygen or a chain of 2 methylene groups;
and/or compounds of the formula Ig 0 R(5) N/ R(1) R(6) \ R(2) / N R(3)
R(U) O=S=0ig 15 R(4) inwhich R(1) is (CH2)x R(8) xis 0, 1, 2, 3,40r5,
anBi&)dsrapenibisiviemy farrfuuénii, 10 where phenyl, thienyl and furanyl are
unsubstituted or substituted by 1, 2,0r 3substituents selected from the
group consisting of F, Cl, Br, I, CF3, OCF3, NO2, ON, COOMe, CONH2,
COMe, NH2, OH, alkyl havifgl NG
2, 3 or 4 carbon atoms, dimeth , sulfamoyl, methylsulfonyl and
methylsulfonylamino; 15 R&% i ‘ 7
atoms;

;
R7 //ﬁ ~R3
0
in which:
R9. R10 Rg_ R12 Rg. Ri0
Rg\ >< RB\N A R‘I3\ R RS\ A
R(1) N ﬁ\ , l ' N i or N~ R15
D D
0O [i_:/ c
Flm R11 R11 ;
A is -CaHonm;
n i50,1,2,3 40r5;
O is oxygen;
D is a bond or oxygen,

E is ~-CenHam=;
m is0,1,2, 3 4or5;
R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CyHzs-R(14);
p is0,1,2,3,40r5;
R(14) is cycloalkyl having 3, 4, 5or 8 carbon atoms, aryl or heteroaryl,
‘where aryl and heteroaryl are each unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F, Cl,
Br, |, CF3, OCF3, NOj, CN, COOMe, CONH,, COMe, NH;, OH,
alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3 or4
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycioalkyl having 3,
4, 5 or 6 carbon atoms, aryl or hetercaryl,
where ary! and heterocaryl are each unsubstituted or substituted by

1. 2 or 3 substituents selected from the group consisting of F, Ct,
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~ independently F,&EI,1BE; CE3F o83, NB

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

having 3, 4, 5, 6 or 7 carbon atoms, cycloalkyl having 3, 4, 5, 6 or 7

carbon atoms, phenyl, naphthyl or heteroaryl, where phenyl and

heteroaryl are unsubstituted or substituted by 1, 2 or 3 20 substituents

selected from the group consisting of BgCl, Br, I, CF3, OCF3, NO2,

COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon

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

methylsulfonyl and methylsulfonylamino; F\;g')é R(6) and R(7) 25 are each

2BRMECERIE -conMg, NHa, OH,

COMe, bOH, alkyé‘p%ymiﬁgla fang%pﬁrbmﬁ;mtﬁﬁal!I@?WW?@JZ,ZS Sor4

or 4 carbon atoms, "dimethylamino, sulfamoyl, m sylfon

methylsulfo nyIanﬁﬁ@%@%ﬁ%%ﬂﬁ*%%g%f%?éa%ﬂ%{ U r&%l‘%“ﬂ{ﬁ”ﬂg nd

O R2R6 N ih Rh&hyR RS lanvimich: R9 R10 R8 R9 R12 R13R9 R10

oD KRNG5, gr o EerboR s, B hdbh, Ay
furyl, pyridyl, pyraziny!, pyridazinyl of pyrimidyl,

where phenyl, naphthyl, thienyl, furyl, pyridyl, pyraziny!, pyridazinyl
and pyrimidyl are each unsubstituted or substituted by 1, 20r3

substituents selected from the group consisting of F, Cl, Br, [, CF3,
OCF3, NO2, CN, COMe, NHz, OH, alkyl having 1, 2, 3 or 4 carbon
atomns, alkoxy having 1, 2, 3 or 4 carbon atorns, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl baving 3, 4, 50r6
carbon atoms, aryl or heteroaryl,
where aryl and heteroary! are each unsubstituted or substituted by
1.2 or 3 substituents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, NOj, CN, COOMe, CONHz, COMe, NHz, OH,
alkyt having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, Sord
carbon atoms, dimethylamino, sulfamoy!, methylsulfonyl and
methylsulfonylamino;
R{13) is CpHze-R(14);
p is0,1,2,3,40r5;
R(14'} is cycloalkyl having 3, 4, 5 or 6 carbon atoms, tetrahydrofuranyl,
tetrahydropyranyi, aryl or heteroaryl,
where aryl and heteroaryl are each unsubstituted or substituted by
1, 2 or 3 substifuents selected from the group consisting of F, Cl,
Br, I, CF3, OCF3, NO3, CN, COOMe, CONH,, COMe, NH;, OH,
alky! having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3 or4
carbon atoms, dimethylamino, sulfamoyi, methylsulfonyl and
methylsulfonylamino;
R(15) is cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms;

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



D is a bond or oxygen; E is-CmH2rr.; 10 mis 0, 1, 2, 3,40r5; R(8) is
hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CH-R(14); pis 0, 1, 2,
3,40r5; R(14) is cycloalkyl having 3, 4, 5 or 6 carbon atoms, aryl or
heteroaryl,. where aryl and heteroaryl are each unsubstituted or
substituted by 15 1, 2 or 3 substituents selected from the group consisting
of F, Cl, Br, I, CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and methylsu Ifonylam

R lﬁz’; 20 fUDrisvingiroge s os alky| diaving dioths3 cfclbalk @ bariog Aténtspr 6 carbon

10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl
havirﬂj"g?%?ﬁeé‘l’/b%a{?%ﬂ%%ms, aryl or heteroaryl, where aryl and
heteroaryl arReeaghengubstitptiethprasalesithtecsbpstitutest & substifuéaddy 1,2 or
selected from the.group consisti I : 2.l CFj,
CN, coowéﬁs%fﬂﬁi, & {lﬂ%&%ﬁé‘&%‘fgﬁg@%Sh]s%'iﬁg%@gﬁggbon :
5  atoms, aIko@ﬁ}ﬁa\m@zl%,qu&r@%brﬁ@@ﬁn&ﬁyl%&[m naving 1,2, 3

f}ulfamosvt @P&W%%HHRJ%W aﬁRSQ%W%A{f@@W,aZE is}@rhi Béilaaa)%dsawﬁ’n@wk)('
aving 3, 4, 5 or 6 carbon atoms, phenyl, n thien uryt, oyridyl..
pyrazinyl, pQHEI%FﬂYJr?FB‘PByﬁi‘lﬂfia?l?Wﬁ%}%ﬁﬁﬁgﬂh{}?gﬁ%ﬁh%ﬁm%ﬂg%&%mO’
Rmiwgpy{@i@m py@glazinyl and pyrimidyl are each unsubstituted or
substituted hy 1, 2 or 3 substituents sele rom-the it f
. G196 SRR T CERL COME NS O o) P 1 Ot
10 3 or Lohon GaiNg,dKMehbvindOH 2atnhhaviagbbriafbMs carbon atoms,
dimetgml%wi iﬁ;Hfaﬂl%meé%wm@.r@tmmymf@mmmyﬁz(lz)

is alkyl'having 1,2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5 or 6
methylsulfonyl and methylsulfonylamino;

and/or compounds of the formuia i

15  in which:
R R0 Rg R12 R9 Rr10
R8, - >< R8. >< R13_ >/\ RS A
R(1) N ,?\ , N '?‘ , N /i\ oF ‘P Ris
0O D D
i T =
R11 R11 Ri1
A iS "‘CnHZn";
n =0,1,2,3,4o0r3;
D is a bond or ~O-;
20 E is -Cm2am;

m=0,1.2 3 4o0r5,

R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CpHze-R(14),
p i50,1,2 3, 40r5;
R({14) is pheny!, naphthyl or heteroaryl,



10

20

30

carbon atoms, aryl or heteroaryl, 15 where aryl and heteroaryl are each
unsubstituted or substituted by 1, 2 or 3 substituents selected from the

group consisting of F, Cl, Br, 1, CF3, OCF3, NO2, CN, COOMe, CONH2,
COMe, NH2, OH, alkyl having 1, 2, 3 or4 carbon atoms, alkoxy having 1,

2, 3 or4d carbon atoms, dimethylaminog gulfamoyl, methylsulfonyl and 20
methylsulfonylamino; R(13) is CH2P R(14%); pis 0, 1, 2, 3,40r5; R(14") is
cycloalkyl having 3, 4, 5 or 6 carbon atoms, tetrahydrofuranyl,
tetrahydropyranyl, aryl or heteroaryl, 25 where aryl and hete[oaryl are

each unsubstituted or sYRERREDY Daplifyl SRS RRIBR LR B ffom

the group consisting of kGl BituledChds BERGIEN B, ICH pCODM I uents
CONH2, COMe, NH2, OH, alkyl having 1, 2. 3 or 4 carbon.atomsgalko
having 1, 2,3 or 4 carbgﬁ‘%%ﬁﬁgfa %9(&’ Uln%?%sij @Wo%}cl%t‘ Clef lf c¥.,
methylsulfonyl and 30 maeFdstilfanIdnineORES) 3 dyel 6&MyehBingE;, atkyl
4,5,6,7 or 8 carbon atgme; R(2) Isydiogenar A Nanag nRidol 2, 3 or 4

carbon atoms; 27 R(3) is aﬁﬁ | having 3, 4, 5, 6 or 7 carbon atoms,

cycloalkyl having 3, 4, 5@ BEaREBRS atbmE YRR G HERMA FMsulionyl
phenyl or naphthyl are eggh Mmﬁgﬁgmsﬂtuted by1,2or 3
substituents selected from the group Qonsigti g.of F, Cl, Br I,,EC_:EBI_,_ 5
OCFR(NOZ BIIeENE BERMICoME N2 CORCARSTHARE 1, 2, 3

or 4 paulponayMBRIKoANKIDEnTd 12,23 Dod £arrborettenss, phenyl, naphthyl or
dimethyla ingé sulfqmoyl, methylsulfonyl and methylsulfonylamino; R(4),

R(5), R(6) ﬁj(a}'%lre each independently hydrogen, F, ClI, Br, I, CF3,

OCF3, OCHF2, N@&eRe1gi0BoMey CONPEe oM R FRSOFSHig)uted or

~having 1, 2, 3 or 4 cathanaips, alkpryshevingeht? s3i8EddcrEpMmatgraap

dimethylamino, sulfamp)t(
consisti

Iﬁg of F, Cl, Br, I, CF3, OCF3, NO,, CN, COOMe, CONH,,
COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulionylamino;

R(11)} is cycloalky! having 3, 4, 5 or 6 carbon atoms, phenyl, naphthyl, thienyl,
furyl, pyridyl, pyrazinyl, pyrirnidinyl, pyridazinyl, indolyl, indazolyl, quinolyl,
isoquinolyl, phthatazinyl, quinoxalinyl, quinazolinyl or cinnolinyl,

where phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyt,
pyrimidinyt, pyridazinyl, indolyl, indazolyl, quinolyl, isoguinolyl,
phthalaziny!, quinoxalinyl, quinazolinyl or cinnolinyi are each
unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF;, OCF3, NG,, CN, COMe,
NH», OH. alkyl having 1, 2, 3 or 4 carbon atoms, atkoxy having 1,
2. 3 or 4 carbon atorns, dimethylamino, sulfamoyl, methyisulfonyl
and methyisulfonylamingc;

R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, alkynyl having 1,2, 3or4
carbon atoms, cycloalkyl having 3, 4, 5 or 6 carbon atoms, phenyi,
naphthyi or heteroaryl,

where phenyl, naphthyl and heteroaryl are each unsubstituted or

substituted by 1, 2 or 3 substituents selected from the group
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methylsulfonyl and methylsulfonylamino; and/or compounds of the
formulaijR4 R1 R50 "R2i~ 11 R6N R71 ff O, R3O 15 in which:
R9>~AI0 R8 R 9 2 R13R9XR1INXRA A R8 N R15 R(1) or R8 EEO END
END 111 R11 R11 R11 Ais-C" H21-; n =0,1,2,3,40r5; D is a bond or
-0-;20Eis-Cm22m-;m=0,1,2, 3,4 55; R(8) is hydrogen, alkyl having
1, 2, 3 or 4 carbon atoms or CpH2P R(14); pis 0, 1, 2, 3,40r5; R(14) is
phenyl, naphthyl or heteroaryl, 28 where phenyl, naphthyl and heteroaryl
are each unsubstituted or substituted by 1, 2 or 3 substituents selected

from the group copsisistingfoF FOGIBBL|, CF3, Q@URaNIOL DN @D¢ve ONHz,
CONH2, COMe, I&%Q%F@'%H alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2 2 or 4 carbon atoms, dimethylamino, sulfamoyl,
methytsulfonyl and methylsulfonylamino;
R(13) is CoHapR(14);
p is0,1,2,3 4o0rb
R(15) is cycloalkyl having 3, 4,5, 6,7 or 8 carbon atoms;
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(3) s heteroaryl,
where heteroary! is unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, [, CFs, OCF3, NO;, CN,
COOMe, CONH,, COMe, NHz, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1,2, 3o0r4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and meathylsulfonylamino,
R(4), R(5), R(6) and R(7}
are each independently hydrogen, F, Cl, Br, |, CFa, OCF3, NO,, CN, COOMe,
CONH., COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having
1,2, 3 or 4 carbon atoms, dimethylamino, suifamoyl, methylsulfonyl and
methylsuffonylamino; »
and/or physiologically compatibie salts of the compounds of the formula ia, Ib, Ic, id,
le, If; 1g, Ih or |j for producing a medicament for the therapy or prophyiaxis of
respiratory disorders, sleep-related respiratory disorders, central and obstructive sleep
apneas, upper airway resistance syndrome, Cheyne-Stokes respiration, snoting,
disrupted central respiratory drive, sudden child death, postoperative hypoxia and
apnea, muscle-related respiratory disorders, respiratory disorders after long-term
ventilation, respiratory disorders during adaptation in high mountains, acute and
chronic lung disorders with hypoxia and hypercapnia, neurodegenerative disorders,
dementia, Alzheimer's disease, Parkinson's disease, Huntington's disease, cancer

disorders, breast cancer, lung cancer, colon cancer and prostate cancer.

Preference is given to the use of compounds of the formulae a to [j and/or of a

physioiogically compatibie salt thereof for the prodﬂction of a medicament for the
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_ A@p%@amm%gg%ﬁthe formutae la o o fjand

5 having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methyisulfonyl and
methylsulfonylamino; R(9) is hydrogen or alkyl having 1, 2, 3, 4,5 or 6
carbon atoms; R(10) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms,
phenyl, naphthyl or 10 heteroaryl, whexe phenyl, naphthyl and heteroaryl
are each unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, 1, CF3, OCF3, NO2, ON, COOMe,

CONH2, COMe, NH2, OH, alkyl having 1, 2, 30r4ca]rbon atoms, alk(?)é%
therBma9f Ry oR xSl &%%B@ﬂf%%méomﬁ{atr%ﬁa%ﬁav s, and cancer

didnetlydsulfonyl and methylsulfonylamino; R(11) is cycloalkyl havmg 3,4,5
or 6 carbon atoms, phenyl, naphthyl, thienyl, furyl, pyridyl, pyrazinyl,
pyrirnidinyl, pyridazinyl, indolyl, indazolyl, quinolyl, isoquinolyl,

A pﬁﬁhﬁlazmxébmdamfahayfprqnummmllmmﬁ/wfcmmlpﬁw*fé}@%mﬁﬁmpaﬁb'@ salt

h I I XIS O
the ﬁ%%'?t hieny ﬁéug ‘i%% P AZAVa Mgy twswwb isighdis of

azo qumol phthalazinyl, quinoxalinyl qumazollnylor }
rootmstinybredashin PRTISSR Macor SBEH ISP B 2 A B FSD SH bRt

arR PRy gmgoaﬂﬁmmdﬁ r@éy@én&e@?@dr@ﬁ&%h@ﬁe%kes
COMe, 25 NH2, OH, alkyl havm%l 2,.3 0r 4 carbon atoms ailélgo he
feip’rﬁt'g%ﬁﬂ%§?goﬁ‘%{ GihE IS SuiarToy {ﬁyl' fonyi and

pdﬁ@ﬁw&ﬂl@hytﬂmmwﬁ(é@&s)awmr@alwrespnai@mﬁmmms'esptratow
dt%%'g\{)n% aﬁ) 1S t%ar % %taf:ﬁ%@?r} %@W&'Q@Hﬂ@%%%&;ﬁa@iﬁﬁ in high

hen naphthyl eteroaryl, where phenyl, naphthyl
manctéisterazang are @aman&ﬁmééP&? wilihBHRAXE B4 NYRGTaaPnia.
substituents selected from the group 29 consisting of F, Cl, Br, 1, CF3,

OCF3, NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having. 1.2, 3

compatible salt thereof consists in the production of a medicament for the therapy or
prophylaxis of respiratory disorders, in particutar sleep-related respiratory disorders
such as central and obstructive sleep apneas, Cheyne-Stokes respiration, snoring,
disrupted central respiratory drive (sudden child death, postoperative hypoxia and
apnea), muscle-related respiratory disorders, respiratory disorders after long-term
ventilation, respiratory disorders during adaptation in high mountains, acute and

chronic lung disorders with hypoxia and hypercapnia.

A preferred use of compounds of the formulae la to Ij and/or of a physiologically
compatible salt thereof consists in the production of a medicament for the therapy or
prophylaxis of sleep-related respiratory disorders such as central and obstructive sleep

apneas, upper airway resistance syndrome and Snoring.

Another preferred use of compounds of the formulae la to |j and/or of a physiologically
compatible salt thereof consists in the production of a medicament for the therapy or
prophylaxis of sleep apneas, for example ceniral and obstructive sleep apnea, and

snoring.

A further use of compounds of the formulae la to lj and/or of a physioiogicaily
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having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino; 5 R(13) is CoH2P R(14); p is O,
1, 2, 3,40r5; R(15) is cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms;
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms; R(3) is
heteroaryl, 10 where heteroaryl is unsupstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, I, CF3,
OCF3, NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

codimmiibiplaniiribereafantsys et iRRIRIMARRCHAIAGHGRBIRAARAINGE fBerapy of

pr%g@isﬁ@bf%@%@@QQB&@@@@@@@&W%M@%W&%B@ Wisease,
F3, OCF3, NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having

Parkinsgip ﬁi%%?ﬁﬁn%mtﬁmﬁiysﬁ\ﬁﬁg 1, 2, 3 or 4 carbon atoms,

dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino; 20

A B e B, G o o e P o

cqpphiylesiatichaespicrosstidordersrembspian afeumesiraist dsdhgeferapy of
pr H%Qk%ﬂ% AbSIUCHNG RIBRD 15PBLAS DD DR AITWANJESIRIAR GRS RYRE, cancer

eyne-Stokes respiration, snoring, disrupted central respiratory drive,
angy, BERSHRER 1§ Hedth, postoperative hypoxia and 25 apnea, muscle-related
respiratory disorders, respiratory disorders after long-term ventilation,

respiratory disorders during adaptation in high mountai

’ d
T AR e TR S S Pyl 6 el A oo 2
meéisiontiesst fdeimeavenAlsiimarstditensesPeaiatstin gy oissgse medicament for

inEé%%%?%ﬁnqijﬁﬁ?r%‘ﬁbﬁ%?%e‘%ﬁé@ﬁf%@&ﬁ%ﬁéﬂ%% IuBBiGABRRLISAINN S,

cancer and prostate cancer. 30 Preference is glven to the use of

prederpdusteniBlatrshrasRiEAR T GRiERSE SUE AR SRINGIENG ehRlikRsiesP
agRdberslfaiibe nedsetiee el adneticameahdont)écixample sleep-related

respiratory disorders such as central and obstructive sleep apneas and snoring.

in a further embodiment, the compounds of the formula la to |j are used to produce a
medicament for oral administration, especially to produce a medicament for oral
administration for the therapy or prophylaxis of respiratory disorders, preferably sleep-
related respiratory disorders such as central and obstructive sieep apneas, upper -
airwéy resistance syndrome and snoring, for example sleep-related respiratory

disorders such as central and obstructive sleep apneas and snoring.

In a further embodiment, the compounds of the formula la to |j are used to produce a
medicament for nasal administration, especially to produce a medicament for nasal
administration for the therapy or prophylaxis of respiratory disorders, preferably sleep-
related respiratory disorders such as obstructive sleep apneas, upper airway
resistance syndrome and snoring, for example sleep-related respiratory disorders such

as obstructive sleep apneas and snoring.

in one embodiment, compounds of the formula la are used, in which:

R(1) is hydrogen;
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therapy or prophylaxis of respiratory disorders, especially sleep apneas,
and cancer disorders. A use of compounds of the formulae la to Ij and/or
of a physiologically compatible salt 5 thereof consists in the production of
a medicament for the therapy or prophylaxis of respiratory disorders, in
particular sleep-related respiratory disg&ders such as central and
obstructive sleep apneas, upper airway resistance syndrome,
Cheyne-Stokes de th respiration, snoring, disrupted central respiratory
drive (sudden child ~i~d uea'k postoperative hypoxia and apnea),

R(Y

lon
mo

seleratatedespiratory disorders, respiratory 10 disorders after

RSt ROl ot ot R RO 6 3y UP8 carbon

hypercapnioidurbOnNRE HR(BRIpsORdEf th&fortidrenarenyhand/or of

ap
me

particular sleep-régitsdad

hysiologically gompaiie saliifieleel sonsiisda hip prrdudionelas
dicament for the t erarg or 15 prophylaxis of res %raé(ﬂ)rédlsorders, in
ehtr

ity R SRS et o NOz, CN, OH,

obstructive sleeppifaS:HRRENErSIOkRIHESPiaHYINlingihdisyupted

central respiratory drive (sudden c t ild de?th, éigsggﬁgrgt'vengypoxia and
apnea), muscle-reiRENVRBINYoRY e /RS EESIFARN disorders after
long-term ventilatienhyespicatgayriisorders during adaptation in high

mo

hypercapnia:

untains ea chronic lung disorders with hypoxia and
F&E,gspar‘gfqe(#é% &se of compounds of the formulae la to Ij and/or

of a physiologicalgreconspdiiBrpensianidvienenyy M BRI dicnHPR?

me

dicament for tlz%‘tggﬁa&g,gg; prophylaxis of sleep-related respiratory

disorders such as central and obstructive sleep 25 apneas, upper airway

res
the

istance 8yndrome and snoring. Another preferred use of compounds of
formulaetzpjabdrm(Repf a physiologically compatible salt thereof

consists in the pr?gug&oer} g{eaar% ggﬁa&pgrgggtr{ﬁ%?ygﬁ%o&g&pgrgp@u[gyﬁgne CHa

of sleep apneas,

orexampie cen ral an € sleep apnea, an

snoring. A furthergreepieanisoemiacstithr Brmiac Mo RENGHY O &

physiologically 31 [ble salt thereof consists in the production of a

me

disorders sBERASTIEMEREEN A AKKNAPLR B kgl © Ca

R(3).

R{7)
R(8)

dicament for the therapy or prophylaxis of neurodeggggra tci)\r/gs‘

r is zero, 1,2, 3,4 or 5;

R(4), R(5) and R(6)
are each independently hydrogen, F, Cl, Br, I, atkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalky! having 3, 4, 5, 8, 7 or 8 carbon atoms, CN, CF5, NOj or
OR(25);

R(25) is hydrogen, alkyl having 1, 2, 3 or 4_ carbon atoms, a fluornated
alky! radical of the formula -CHp,CF M.y or phenyl which is
unsubstituted or substituted by 1 or 2 substituents selected from
the group consisting of F, Ci, Br, CF3. NOz, CN, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;

X is0, 1, 2o0r3;
y is1, 2or3;
is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;

is a 1-indanyl radical of the formuia Ii;
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Parkinson's disease, Huntington's disease. 5 A further use of compounds
of the formulae la to Ij and/or of a physiologically compatible salt thereof
consists in the production of a medicament for the therapy or prophylaxis
of cancer disorders, for example breast cancer, lung cancer, colon cancer
and prostate cancer. 10 In one embodiment, the compounds of the
formula la to Ij are used to produce a dicament for intravenous
administration, especially to produce a medicament for intravenous
administration for the therapy or prophylaxis of respiratory disorders,

R(gé)esfgéafg}xr% detatgdgespiratory disorders such as central and

uctive sleep apneas, %Bfer airway %eélstance syndrome and snoring,

for eREAIESIERISRRP St oty &

o?rdergasfucﬂ asO central and

R@bstawetize1sleep apneas and snoring. In a further embodiment, the

ds.of the formula Ja to Jj ' fQtams:
_g‘r’;‘%%ﬁ%ﬁ ?o‘%%?&%ﬁ%?ﬂﬁéb 2 yseddn 959%0?,@,@%&1@%' Yfoms:

oduce a'medicament for ora

R @dmiRistBatis i fHrahe B{@py or prophylaxis of respiratory disorders,

prefeé?@@aﬁﬁ%@&e‘%@ﬁﬁy IORRIEYORY digordary sueh asaagtialzam 4 or 5 carbon
obstructive sleep apneas, upper airvya(} resistance s ndrorgﬁfrédﬁsn_ ngbr
for e&pRe MEplRAABAMEshithton? i Hri&RTCHRF I Bentfhl Khat ~ -2

obstrciiygislegpapneas and snoring. In a further embodiment, the
compounds of the formula la to |j are used.to praduce-a 2s medicamgntz o).
for ndsal ad%iﬁl'st'ré on, é gedyshsle 33 = Lo BEeaTeNR 30

n, ecially 1 produte a medicament fof nasal

administratidCIREO ther apROBPIGPhy ixts e disirgtdnyiidorgasiructure is in
preferably sé%%R-‘Cgeggt@g Eﬁgpé%ggrgrq%r@{s such as obstructive sleep

apneas, upper airway resistance syndrome and snaring, for example
sleep-related(PS3pF AtsRynsnrae AR ERVRY chh Bt AR BB A BiEas and
snorigg. 30 npe embogieats compounds of the formula la are used, in

which: R(1) is hydrogen; 32 R(2).is -C.H2 IS "
CHE o MR G O 5 5 R S Al )
-CONR(22)R@BR({32RKR2D) «COR{24) or phenyl which is unsubstituted

or substituted by W G&%QWQHBE{M@ or substituted by 1 or 2 subsfituents

sefected from the group consisting of F, Cl, Br, CF3, NO», CN, OH,
methyl, ethyl, methoxy, dimethylamino, sulfamoyi, methylisulfanyl
and methyisulfonylamino;
R{31) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
R(32) and R(33)
are each independently hydrogen or alkyl having 1, 2, 3 or 4
carbon atoms;
or
R(32) and R(33)
together are a chain of 4 or 5 methylene groups of which one CH2
group may be replaced by -O-, -5-, -NH-, -N(CH3)- or -N(benzyh)-
and/or compounds of the formula Ib in which:
R(1) is C(O)OR(8), SO:R(10), COR(11) or C{ONR(12)R(13);
R(9) is Cyta-R{14);
X is0,1,2, 3o0r4,
where x cannot be 0 when R(14) is OR(15});
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5 selected from the group consisting of F, CI, Br, CF3, NO2, CN, OH,
methyl, ethyl, hydroxymethyl, hydroxyethyl, methoxy, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino; R(22) and R(23) 10
are each independently hydrogen or alkyl having 1, 2, 3 or 4 carbon
atoms; or R(22) and (R(23) together agg a chain of 4 or 5 methylene
groups of which one CH2 15 group may be replaced by -0-, -S-, -NH-,
-N(methyl)- or N(benzyl)-; R(24) is hydrogen or alkyl having 1, 2 or 3
carbon atoms; ris zero, 1, 2, 3, 4 or 5; R(3), R(4), R(5) and R(6) 20 are

.each indeprpognidyaiydregeng B, €),38er 4 alicpldnasiond,, &c8yalkgh Baving 3, 4, 5,

carbon atoms, cyclqalkyl having 3. 4, 5, 6, 4-0r r ,EE3,
NO2 or OR(25); ﬁ(%s%?érr@&?oggﬁ,agﬂ%?/?hg\%igéi%?%(ﬁ?@ﬁg? ’ %Fﬁ thieny!
atoms, a fluorinatedaalkytraditaingf tetefoRTRIRBLC XAPIGFUH3 3 Gr phen{y & or ©
which is 25 unsu@}%ﬁdagﬁgibstituted by | or 2 substituents selected

from the group consisting of F, CI, Br, CF3. NO2, CN, OH methtyl, ethyl,
methoxy, dimethyiamind{"%ﬁ%ﬁﬂﬁﬂ}%@fﬁiﬂéﬁ%&ﬁ&ﬁ&he N-containing

methylsulfonylamino; X glekoiath30:)aie badioudsRiFtigdrydrogentiuted by 1,
O o T L S A A S o ot
having 1, 2, 3 or 4 carboBlalsnisFs, OCFs, NO, CN, COOMe, CONH;, COMe, NHz,
OH, alkyl having 1, 2, 3. or 4 carbon atoms, alkoxy having 1,
2. 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methyisulfonylamino,
R(15) is alky! having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3 or pheny!
which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F,
Cl, Br, CF3, NO;, CN, COOMe, CONH,, COMe, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having
1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methyisutfonyl and methylsulfonylamino;
R(10), R(11) and R(12)
are each independently as defined for R(8);
R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFs;

"R(2) s hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or Cks;
R(3) is CyHxy-R(18),

y is0,1,2 3or4,

where y cannot be 0 when R(16} is OR(17);

R(16) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5, 6, 7,8
ot 9 carbon atoms, CFa, CoF5, OR(17), phenyl, furyl, thienyt or an N-
containing heteroaromatic having 1,2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,

where phenyl, furyl, thienyl and the N-containing heteroaromatic
are each unsubstituied or substituted by 1, 2 or 3 substifuents

selected from the group consisting of F, Cl, Br, CF3, OCF3, NO2,
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R(10) and R(11) are each independently hydrogen or alkyl having 1, 2, 3
or 4 carbon atoms; 5 R(12), R(13), R(14) and R(15) are each
independently hydrogen, F, ClI, Br, 1, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, ON, CF3, -NO2
or -Y-C,H25-R(29); Y is -0-, -CO, -CO-0O-, -O-CO-, -S-, -SO-, -S0O2-,
-0-302-, -s02NR(30)-, 10 -CONR(30)- 8P-NR(30)CO-, where the bond to
the base structure is in each case via the atom on the left; R(30) is
hydrogen or alkyl having 1, 2 or 3 carbon atoms; s is zero, 1, 2, 3, 4 or 5;

R(29) is hydrogen, methyh GE3cR B 1o ARG 1D HNRGRAR®) 15 253 or 4
CONR(32)R(33) or phenyl which is unsubstituted or substitutedb# 1or2

substituents selecR@FORIANS RIEFLERYIEENY 6f B OCF BIROPFRIBS,

ON, OH, methyl, gfhvdipathme, dimeHiyiamisoyrufamoynd
methylsulfonyl and methylsulfonylarnino; 20 R(31) is hydrogen or alkyl
having 1, 2 or 3 cAMBUWRIREY'RTET and R(33) are each independently

hydrogen oraikyl saaing Ba2ind of 2, Badbontatarmenorta@BsResepaliat having 3, 4,
R(33) together are.a chain of 4 I ofawhich. H2

group may be rep && l:‘):)? r—%?,n %{OI%]:@N?%%% -%?%N(%ﬁ%zyl)%r%lor
compounds of the formulatiBria pitsioht ®(@) i3-OGORIDY BB PR}PFituted of
COR(11) or C(O)NR(12)Bd 30 BNRAP) i Grls iRl inRcle@frdrarthe group

4 where x cannot be 0 Wgoennsigt%g)cifs Fo%gl g?’ 8?53 OCF3, NO,, CN, COOMe,
CONH,, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
suifamoyt, methylsulfonyl and méthylsuifonylamino;

or
R(3} is CHR(18)R(19);
R(18) is hydrogen or C;Hx-R(16) where R{16) is as defined above
z is0,1,20r3;
R(19) is CONHz, CONR(20)R(21}, COOR(22), CH,0H,;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyHa-CF3
or Cutaw-phenyl,
where the pheny! ring is unsubstituted or substituted by 1,2
or 3 substituents selected from the group consisting of F,
Cl, Br, CF3, OCF3, NO;, CN, COOMe, CONHz, COMe, NHy,
OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2. 3 or 4 carbon atoms, dimethylamino, suifamoyl,
methylsulfony! and methylsulfonytamino;
V. is0,1,20r3;
w is0,1,20r3;
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;
R(4) is hydrogen, alkyi having 1, 2, 3, 4, 5 or 6 carbon atoms or CFjy;
R(5), R(6}, R(7) and R(8)
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R(14) is alkyl having 1; 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4, 5, 6,
7, 8 or 9 carbon atoms, CF3, C2F5, OR(15), phenyl, furyl, thienyl or an
N-containing heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atoms, 5 where phenyl, fury[, thienyl and the N-containing heteroaromatic
are each unsubstituted or substituted k1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, CF3, OCF3, NO2, ON, COOMe,
.CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or4 carbon atoms, alkoxy
having 1, 10 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methytsekiohyhassemeshilishiforadamifio OR (85) G5 alkiDhalbii gl 2Me 4GpNH:,
5ca at , loalk ' r ;
oo P b B A iRt B 2D A fo b PR aing 1.2, or
seleétedrhomatiomgrelipaibyisiating srifaraqyBmethgsNEspyIN, cooMe,
COWhQ%%Er@W' having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,

RBEAYERSAY and methylsulfonylamino; 20 R(10), R(11) and R(12) are

eachiadependeaty as-defingdtagdr(8), Rl dasihy drdyen Satkybbaamgnt,

2, 3 or 4 carbon atoms or CF3; R(2) is hydrogen, alkyl having 1, 2, 3 or 4
°fcarbon atoms or CF3; R(3) is CyH2y-R(16); 25y is 0, 1, 2, 3 or 4, where y
R{Ganheotiié&(®When R(16) is OR(17); R(16) is alkyl having 1, 2, 3 or 4

carb@%g{gépsargyac%hybpgygwg@m@&@gyoLﬁ,sgr 9 carbon atoms, CF3,
C2F5,OR(17), phenyl, fury[, thienyl-or an N- containing heteroaromatic

argeRirfgTPEUBdy of 2 formHird T HHYEHRoms, 30 where phenyl, fury[,
athignyhand4hadN-gentaining Aeteroaromatic are each unsubstituted or

SUng%tggc yinldengrrw e%%?%g%yo%gg . CH or CR(5), where at most one of these
groups is nitrogen and at least 5 of these groups are CH;
R(1) is C(O)OR(8), SO:R(10), COR(11) or C(Q)NR(Q)R(‘I 3%
R(9), R(10), R(11) and R(12)
are each independently C,Ha-R(14);
X is0,1,2,3o0r4;
R{14)
is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky! having 3, 4, 5,
B, 7, 8 or @ carbon atems, CF3, phenyl, naphthyl, biphenylyl, furyl,
thienyt or an N-containing hetercaromatic 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 each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of £, Cl, Br, |, CF3, OCF3, NGy, CN, COOMe,
CONH,, COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino,
R(13) is hydrogen,;
R(2) is hydrogen or methyi;
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selected from the group consisting of F, Cl, Br, CF3, OCF3, NO2, 35 CN,
COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino; 5 R(17) is 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- pyrldﬁt where phenyl or 2-, 3- or
4-pyridyl are unsubstltuted or substituted by 1, 2 or 3 substltuents
selected from the group consisting of F, Cl, Br, CF3, OCF3, NO2, CN,

OO 0 Z, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
RGkory L 55

3 or 4 carbon atoms, dimethylamino, sutfamoyt,
methyIsulfoiyd ahdzni%ﬁﬁ)ﬂsulfonylammo or R(3) is CHR(18)R(19); 15
R(18) is hydpegenqidand? bl (lehumete B(EGDIR(as)defined above z

is0,1,20r3; R(19) is CONH2, CONR(2 1), C R(2 ‘R o
is hy%&éﬁszﬂw RAVIRG 1. % 3 dﬂ%( %)ga%o%nogtoﬁs gC g) '3?@"&'1@61@902’- 43,6
C,H2W phenys, Menmm@mn@iﬁuﬁ)sl%étmﬁeaftﬁf@'ubmﬁtéalb@wf

1, 2 or 3 sypstituent e isHog @k GLB5 6 7 80org
CF3, OCF?L){ RV\? %égo%ﬁﬁa ﬁ%%ﬁlﬁ%qw&eﬁegﬂgﬁg H, alkyl having >

1,2,30r4 c;arb@tm al@n®s, alkoxy having 1, 2, 3 or 4 carbon atoms,

dimethylamino, s%gg}gyg_l,hgﬁ @,@Mﬁﬁﬁpw}@n&im@ﬂw@{mbﬂamnmnmg
is0,1,20r3; wis 0,1, 2o0r 3; R 21 is hydrogen %¥ Qgt{sts?utéd%?t! 20r3
5 carbon atoms; RE3S5 qgramﬁffﬁévﬁw gei! 5551 carbon

substituents selected from the group consisting of F, Cl, Br, I, CF3,

NO,, OCFs, CN, COOMe, CONH,, COMe, NH,, OH, alkyl _having

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

dimethylamino, sulfamoyl, methylsulfonyl and

methylsulfonylamino;

R(17) is hydrogen, alkyl having 1, 2, 3,4 or 5 carbon atoms, cycloalkyi

having 3, 4, 5 or 6 carbon atoms, CFs, phenyl or 2-, 3- or 4-pyridyl,
where phenyl or 2-, 3- or 4-pyridy! are each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, {, CF3s, NO;, CN, COOMe, CONH,,
COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methylsulfonylamino;

R(4) is hydrogen, alkyl having 1 or 2 carbon afoms;

R(5) isF,Cl Br, 1, CF3, NO,, CN, COOMe, CONH,, COMe, NHz, OH, alky! having 1,
2 3 or 4 carbon afoms, atkoxy having 1, 2, 3 or 4 carbon aioms, dimethylamino,
sulfamoyl, methylsulfonyt or methylsulfonylamino;

R(30} and R(31)
are each independently hydrogen or methyl;

and/for compounds of the formula (Id) in which:

A1 AZ, A3, A4, A5, AB, A7 and AB are each independently nitrogen, CH or CR(5),

where at least one of these groups is and at most two of these groups are nitrogen and

at least four of these groups are GH;
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30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;
R(5), R(6), R(7) and R(B) 36 are each independently hydrogen, F, Cl, Br,
CF3, NO2, ON, COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfo#yl or methylsulfonylamino; 5 R(30)
and R(31) are each independently hydrogen or alkyl having 1, 2 or 3
carbon atoms; or R(30) and R(31) together are a chain of two methylene

RS R AP e L iR Ohabcty g Eor (s, where

at nR(&h oRe&1 0f tRé$é) groliBétid)nitrogen and at least 5 of these groups are

CH: R(1) c‘,%f%%é}%’eg%@@@%g%ﬁé%” C(O)NR(12)R(13); 15

R(9), R(1 [) and R(12) are eac ependently CxH2,-R(14); xis 0,
1, 2, 3 or 4 R(14%5i8alkyd:nafirfy 1, 2, 3 or 4 carbon atoms, cycloalky!
having 3, 4yfr2Q Barn &t BeDeABATRAIAME, GRBLHhenyl, naphthyl,

biphenylyi, furyl, thienyl or an N- aining heteroaromatic having,1, 2
05,07, BI4Hb EAIOh AR, mhere bR CoBAITDT: BISHa g & 5
thienyl and the N& congainifg-twtercdronsalid-are4th)unbabgtitteedby25

substituted by 1, 2 [ . ed frol - GEOUR=CoBsIsHNgiOhaving
F. Cl. Br, |. CF3, %@@%@%ﬁ\?ﬁ%‘o ﬁ\‘%l'te‘fqlég%ﬂ%zg,ﬁgo He,%ﬁ%@%ﬁig ¥

alkyl having 1, 2, B & 2.carbdh atBAECARBIGEAMG 1, 2, 3 or4 carbon
atoms, where phenyl, naphthyl, biphenyiyl, furyl, thienyl and the N-

containing hetercaromatic are each unsubstiiuted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CFs, OCF3, NOz, CN, COOMe,
CONH,, COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon
atomns, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethytamino, sulfamoyl, methyisulfonyl and
methyisulfonylamino;

R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyi
having 3, 4, 5 or & carbon atoms, CF3 or phenyl which is
unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, |, CF3, NOa,
CN, COOMe, CONH,, COMe, NHp, OH, atkyl having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamine, suifamoy!, methyisulfonyl and
methyisulfonylamino;

R(13) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFy;

R{2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFa;
R(3) is CyHa-R(16);

¥ is0, 1 2, 3or4,

where y cannot be 0 when R(16) is OR(17) or SO;Me;

R(186) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5, 6,
7, 8 or 9 carbon atoms, CFs, OR(17), SO:Me, phenyl, naphthyl, furyl,
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dimethylamino, sulfamoyl, methylsulfonyl and 30 methylsulfonylamino;

R(13) is hydrogen; R(2) is hydrogen or methyl; 37 R(3) is CyH2y-R(16); y

is 0, 1, 2, 3 or4; where y cannot be 0 when R(16) is OR(17); R(16) is alkyl

having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3,4,5,6, 57,8

or 9 carbon atoms, CF3, OR(17), SO2Mge, phenyl, naphthyl, fury[, thienyl

or an N-containing heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon
atoms, where phenyl, naphthyl, fury!, thienyl and the N-containing
heteroaromatic are each unsubstituted or substituted by 1, g 8&3 ZJIO 8 or 9
substituent§ Rt RRNINCER D RIRLSIRG BFENRING || TR N8, 7+ B o
OCF3, CN,GaeMeacs@NH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4

carbon atoms, alkoxy havjng 1, 2, 3.qr 4 carbon atoms, _dimethylaming,
sulfamoyl, methylﬂhﬁ{ﬁnﬁ g??’dlennﬂﬁﬁﬁéﬁ‘fﬁ?ﬁg?ﬁ?ﬁwlﬁn@({ﬁﬁ%%%ygfc?gﬁ,2 ;
alkyl having 1, 2, Betecr&aaditreatopasoyeiobidiusdvinga itaied By 1, 2 or
carbon atoms, CF%@Q%{}&@ et oY o iR RIS OF 2. BF, |, CFs,

4-pyridyl are each unsubstituted or substituted Dy 1, 2 or 3 substituents )
selected from the Gelip Nonsiing SIEMe ENHeEDNe N OH. alkyl having

COOMe, CONH?,126 GIg M2 rQitbrabkikeingading, B of 3 sazbearbon atoms,
atoms, alkoxy having 1, 2, 3 or 4ﬁci’z§ybon atoms, dimet%’lamino,
I

sulfamoyl, methylSURSHY E7 e TR TIRMRRANG REAY ISR drogen, alkyl

I
IS
having 1 or 2 carbgreigmsioR{&rtsrfe; Cl, Br, 1, CF3, NO2, ON, COOMe,

CONHZ, © B NOR b A ARANRY . 228 SPLASCBERIN AR, cycloalkyl
alkoxy havi%gl‘%)is 3(?5? asr éﬁkﬁ\éﬁéﬁ%irﬁethylamirno, sulfamogl, e y
methytsulfonyl or ietingstifbriynfisgrbon atoms, Cs, phenyl or 2-, 3- or 4-pyridyi,

where phenyl or 2-, 3- or 4-pyridy! are each unsubstituted or
substituted by 1, 2 or 3 substifuents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO,, CN, COOMe,
CONH,, COMe, NHz, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and

methylsulfonylaming;

or
R(3) is CHR{18)R(18);

R(18) is hydrogen or C;Hz-R(16) where R(16) is as defined above;
z 50,1, 20r3;
R(19) is CONH,, CONR{20)R(21), COOR(22) or CHOH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CyH2-CF3
or CuwHaw-phenyl,
where the phenyl ring is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F,
Cl, Br, |, CF3, OCF3, NO,, CN, COOMe, CONH;, COMe,
NH,, OH, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamine, sulfamoyl,
methytsulfonyl and methylsulfonylamino;
v is0 1, 2o0r3;
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R(30) and R(31) are each independently hydrogen or methyl; and/or
compounds of the formula (Id) in which: 30 Al, A2, A3, A4, AS, A6, A7 and
A8 are each independently nitrogen, CH or CR(5), where at least one of
these groups is and at most two of these groups are nitrogen and at least
four of these groups are CH; 38 R(1) i OC(O)OR(Q), SO2R(10), COR(11)
or C(O)NR(12)R(13) R(9), R(10), R(11) and R(12) are each independently
CxH2X R(14); xis 0, 1, 2, 3 or 4; 5 where x cannot be 0 when R(14) is
OR(15); R(14) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having
3,4,5, 6,7, 8or@ carbgroatorasrGE3, OR(15), phenyl, naphthyl,
biphenyiyi, [, thienyl or an N-containi rqar, [ j , 3,
075, 6.7, GO0 AL oS SN B oty beohaes
fury!, thienR @2y thelky! deniamihgPhdtetcurorrii®ad@agh unsubstituted
RE Sk@ﬁﬁ&?&g@%&«gr%ﬁnéuh%',tﬂeat%%@%éﬂraMﬁ%ew3;
nsisting of £, Cl, Br, 1, CF3, OCF3, NO2, CN, COOMe, CONH
RGOS GFE, OHRARGFRAVRG D) B ol of A-cAlben b Aok Hn M
1, 2, Qiydnarhngialansy dimeshlandaoosudamaykikethitslignyl arklor 4

methylsu Ifonylam ino; R(15) is alkyl having 1, 2. 3. 4 or 5 carbon.at e
cydo%ar&ﬁﬂrﬂeméé'me@%}%@é%‘?bgﬁ% S, B Yse SLEpryiamino;
R@ubsliREt) or substituted by 1, 2 or 3 substituents selected from the

grougéo nasacj:ﬁﬁﬁ%e()fe%’dght?rhﬁdr ge?h H%kyﬁ%v%@@,%%%n%%@z

NH2, ving 1, 2, 3" or 4 carbon atoms, alkoxy having 1, 2, 3 or
074 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl and

R{30) and R{(31)
are or a chain of 2 methylene groups,
and/or compounds of the formuta le or If, in which:
X is oxygen or sulfur,
R(1) is C(O)OR(9) or COR(11);
R{9) and R{(11)
are each independently C,Ha-R(14);
X is0, 1, 20r3;
R(14) is cycloalky! having 5 or 6 carbon atoms or pheny!
where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, Cl, Br,
{, CFa, OCF3, OH, alkyt having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(2) s hydrogen,
R(3) is CyHa-R(16);
v is 0, 1 or2;
R(16} is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or & carbon
atoms, phenyt or pyridyl,
where phenyl and pyridyl are each unsubstituted or substituted by
1. 2 or 3 substituents selected from the group consisting of F, Ci,
CF, alkyl having 1, 2 or 3 carbon atoms and alkoxy having 1 or 2

carbon atoms;
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25 methylsulfonytamino; 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 CyH2y-R(16); yis 0, 1, 2, 3 or 4, 30 where y cannot
be 0 when R(16) is OR(17) or SO2Me; 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, furyf*,139 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 heteroaromatic are
RE%Chié‘%HRﬁEHted or substituted by 1, 2 or 3 5 substituents selected

m the group consisting of F, Cl, Br, I, CF3, OCF3, NO2, ON, COOMe,
RGO, a0BRE) NH2, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy

havingtd e 8¢3 inadreardontigtavasoqdim ethglaaiiyo havlfanioyd, or 3 carbon atoms or

methyijsuifonyi and, methylsulfonylamino; 10 R(17) is hydrogen, alkyl
havin%kf %,Vﬂ]%r%o égggﬁgg%%tgrn csycloalkyl having 3, 4, 5 or 6 carbon
R0 OR@, 1phenyl or 2-, 3- or 4-pyridyl, where phenyl or 2-, 3- or
4-pyr%qlgl arg,| bstituted or substituted by 1, 2 or 3 substituents
selected ?romt e group consisting of F, CI, Br, 1, CF3, OCF3, NO2, CN,
aGHO M IS CBNEHT oK 3N RCKikyl having 1, 2, 3 or4 carbon
m ing 1, 2, 3 or 4 carbon atoms, dimethylamino,
Rﬁ?fa%o%%%ﬁ‘?&ulfonyl and methylsulfonylamino; or 20 R(3) is
CHRE8)R(F0J: B(@8) is hydrogen or C,H2z-R(16) where R(16) is as
defingdgboggiharigt OtHle2ybpBfuranyl,

where phenyl, thienyl and furanyl are each unsubstituted or substituted
by 1, 2 or 3 substituents selected from the group consisting of F, CI, Br,
CF5, OCFs, CN, COOMe, CONH,, COMe, alkyl having 1, 2 or 3 carbon
atoms, alkoxy having 1, 2 or 3 carbon atoms, sulfamoyl, methylsulfonyl
and methylsulfonylamino,
R(Z) is hydrogen or alkyl having 1 or 2 carbon atoms;
R(3) is hydrogen;
R(4) is phenyl
where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the group consisting of F, Cl, Br, CF3, OCF3, COMe, alkyl having 1, 2 0r 3
carbon atoms and alkoxy having 1, 2 or 3 carbon atoms;
R(5), R{B) and R(7)
are each independently F, Cl, Br, CF3, OCF3, CN, COOMe, CONH;, COMe,
alkyt having 1, 2 or 3 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methyisulfonyl and methylsulfonylamino;
and/or compounds of the formula Ih in which:
RS R10 R12
R(1) RS\NXA,O\E/RH | RB?:XA,D\E,RH _ msiixF:BD\E/Rﬁ |
A is -CoHan-;
n is0,1,20r3;
Q is oxygen;
D is a2 bond or oxygen,
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R(19) is CONH2, CONR(20)R(21), COOR(22) or CH20H; R(20) is
hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, C"H2,-CF3 25 or
CwH21-phenyl, where the phenyl ring is unsubstituted or substituted by 1,
2 or 3 substituents selected from the group consisting of F, ClI, Br, I, CF3,
OCF3, NO2, CN, COOMe, CONH2, CQ%/Ie, NH2, OH, alkyl having 1, 2, 3
or 4 carbon atoms, alkoxy 30 having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino; v is O,
1,2 or 3; 40 wis0,1,20r3; R(21) is hydrogen oralkyl having 1, 2, 3, 4 or 5
carbpn atopgsg B{22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms; R(4) is
hydrogen, alkyl havag1 1.2, % 4, 5 or 6 carbon atoms or CF3; 5 R(5) are
each indep@hdenﬁy F, C?, %[r, 1, CF3, NO2, ON, COOMe, CONH2, COMe,
NH2R@H, adkyytraxgien dr, 2kg dadinarbod dtons carkoxyaieivivig 1, 2, 3 or 4

ban-sat i N -SHA hylsil n atoms;
car g@lﬁw %!ﬂyéqlfglmrﬁ# Vb, ENYSHIIDBYHBN atoms;

methy onylami 30) and R(31) are each independently hydrogen . 3
or Ry Rxiyerossn3 W8 rhs: TOBAREIOPARIARB £ Gr&igpiaY! having 3.
chain of 2 meihylensgrarpsis and/or compounds of the formula le or If, in

ROTYED AN TRABARRA T2 X BB e 0 e PR R PR
cycloalkyl having &tex6 phenyhaatomersiybhengh20 wissiesphesdssubstituted by
unsubstituted or spbstiued by Ahe selected from the group consisting of F, Cl,
Br, CFs, OCF3, NO2, CN, COMe, OH, alkyl having 1,2, 3 or 4
carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;
R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalkyl having 3, 4 or
carbon atoms, aryi or heteroaryl,
where aryl and heteroary! are each unsubstituted or substituted by
1, 2 or 3 substituents selected from the group conéisting of F, Ci,
Br, CFa, OCF3, NO,, CN, COOMe, CONH,, COMe, OH, alkyl
having 1,2,3 or4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsuliony! and
methylisulfonylamino,
R(13) is CoHap-R(147);
p is0,1,2, 3,40r9;
R(14’} is cycloalky! having 3, 4, 5 or 6 carbon atoms, tetrahydrofuranyt,
tetrahydropyranyt, aryl or heteroaryl,
where aryl and heteroaryl are each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, CF3, OCF3, NO,, CN, COOMe,
CONH,, COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,

sulfamoyt, methylsulfonyl and methylsulfonylamino;

R(2) is hydrogen or alkyl having 1 or 2 carbon atoms;



substituents selected from the group consisting of F, Cl, Br, |, CF3,
OCEF3, OH, alkyl having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2
carbon atoms; R(2) is hydrogen; 25 R(3) is CyH2Y R(16);yis 0, 1 or 2;
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 5 or 6
carbon atoms, phenyl or pyridyl, wher; henyl and pyridyl are each
unsubstituted or substituted by 30 1, 2'0r 3 substituents selected from the
group consisting of F, Cl, CF3, alkyl having 1, 2 or 3 carbon atoms and
alkoxy having 1 or 2 carbon atoms; 41 R(4) is hydrogen; R(5), R(6) and

R( (ﬂ@&ﬁ@@ﬁ(ﬁdm eﬁ%@?ﬁ%ﬁb&{%@mfr@hgﬂy gaving 1,(§1or 3 carbon
atoms or alkoxy having 1 or 2 carbon atoms; n r
hydrogen; &G W&ﬁ'ﬁkﬁiﬁﬁﬂ?'&%’?ﬂtﬁ’%aﬁﬁ I?H%Sltr\u\g/gﬁ?c 3.’%%)0{5)‘3?8%%?5@%”&
R(8) x is 1 x13:it@ REB) inpbenyd, thiesiytiog fof &ngd), Winetd pHaBYi;. thitayCOOMe,
d furanyl it i it
an ”ra”ycgm%?g&ak}%“%ﬁ u gﬁ@@ juted, By ded i SRR

selected fro roup consistin r, CF3, OCF3, CN, COOMe,
5 CONH2, CoMimgalky [avirfycBroos: aempshimaibiamine sy amny 1, 2

or 3 carbon atoms, Hlfenmau rretpdsuiagdrifcand

methylsulfonylamino; R(2) is hydrogen or alkyl having 1 or 2 carbon
RigloR&) R&)igmyBdgen; R(4) is phenyl
are each independently hydrogen, F, Cl, Br, CF3, OCF3, OCHF2, NO-, CH,

COOMe, CONHz, COMe, OH, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy
10 having 1,2, 3or 4 carbon atoms, dimethylamino, sulfamoyl, methyisulfony! and
methylsulfonylaming;

and/or compounds of the formula [j in whicht:

R9. R10 Rg. Ri2 R R10
R8 >< R8 >/\ R13 ><
R(Y N7 A "N A N7 A RB. AL
( P | ’ [ or N R15
O D D

e e T
R11 =11 R11

A ES "“CnHZn"";

15 n=0,1,2, 3, 40r5;

D is a bond or -O-;
E is -CmHom=
m=0,1.2,3 40r5;
R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms of Cptpe-R(14);

20 p is0, 1,2, 3, 4o0r5;

R{14) is phenyl, naphthyl or heteroaryl,
where phenyl, naphthyl and heteroaryl are each
unsubstituted or substituied by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, 1, CFs,

25 OCF3, NO,, CN, COOMe, CONHz, COMe, NH,, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, Jor4d
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyt
and methylsulfonylamino,

R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
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where phenyl is unsubstituted or substituted by 1, 2 or 3 substituents
selected 20 from the group consisting of F, Cl, Br, CF3, OCF3, COMe,
alkyl having 1, 2 or 3 carbon atoms and alkoxy having 1, 2 or 3 carbon
atoms; R(5), R(6) and R(7) are each independently F, CI, Br, CF3, OCF3,
CN, COOMe, CONH2, COMe, alkyl haying 1, 2 or 3 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, 25 dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino; and/or compounds of the formula
Ih in which: V R(1) RBRO9R100\ R11 R8 R9 R12 X D~ _R11 R13R9 TN A

E NA P RidrogeN, Alkyl AdsirG, 22, ds O cariboraBonde) Prisrotygephthyl or
D is a bond or oxygen; 42 E is -CmH2m ; m is0,1,20r3; R(8) is hydrogen
or alkyl hal§"2%'3 or 4 carbon atoms; R(9) is hydrogen or alkyl having
1, 2, 3, 4, 5 or 6 watbon Eems; SaRLL0Y st HrigeadiyerRRaRdasogipied or

4 carbon atoms ot gyclaglly a3 495 EeHion RS RIS gouy

cycloalkyl havingsél, , 0 0r6 arbon atoms, phenyl or pyridyl, where ONH
phenyl and pyridyicasissinerofifs sHsitt ¢ 6p sObStritEdnl N, (FYPHe. CONRz,

substituents selegtef fromtheroungonsiatigd of 3 64,4 1aBorCHdms, atkoxy
OCF3, NO2, ON, COMe, OH, alkyl ha 48(%%”)0[1 atom

alkoxy having 1, P2¥'B8 4 cArbdH ﬁtBﬁ{\g?’ %%ﬁ%ﬁ%@r IR0, sauwgﬁbivﬁfamoy;'
methylsulfonyl anglcthgtylg o aylamiatnRERrgaikpichaving 1, 2, 3 or 4
Carb&?‘lait)o{g%’yg o%&@ﬂé@%\éi%‘g 2'13 § & é carbon atoms, phenyl, naphthyl, thienyl,
furyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, indaéoiyi, quinolyl,
isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl or cinnolinyl,
where phenyl, naphthyl, thienyi, furyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolyl, indazolyl, guinoiyl, isoquinolyl,
phthalazinyl, quinoxalinyl, quinazolinyl or cinnoliny! are each
unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, Cl, Br, I, CF3, OCF3, NO3, CN, COMe,
NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2 3 or 4 carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino;

R(12) is alkyl having 1, 2, 3 or 4 carbon atoms, alicynyl having 1, 2, 3 or4
carbon atoms, cycioalkyl having 3, 4, 5 or 6 carbon atoms, pheny!,
naphthyl or heteroaryl,

where phenyl, naphthyl and heteroaryt are each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, C, Br, {, CF3, OCF3, NO;, CN, COOMe, CONHz,
COMe, NH»,, OH, alky! having 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atomns, dimethylamino, sulfamoyl,
methyisulfony! and methylsulfonylamino;

R(13) is CpHpp-R(14);

D is0,1,2 3, 40r5
R(15) is cycloalkyl having 3, 4, §, 8,7 or 8 carbon atoms;

R(2) s hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
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15 carbon atoms, aryl or heteroaryl, where aryl and heteroaryl are each
unsubstituted or substituted by 1, 2 or 3 substituents selected from the
group consisting of F, Cl, Br, CF3, OCF3, NO2, CN, COOMe, CONH2,
COMe, OH, alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3
or 4 carbon 20 atoms, dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino; R(13) is CPH2v-R{14"); pis 0, 1, 2, 3,40r5; R(14") is
cycloalkyl having 3, 4, 5 or 6 carbon atoms, tetrahydrofuranyl, 25
tetrahydropyranyl, aryl or heteroaryl, where aryl and heteroaryl are each

RUSURSHIERSLAR substituted by 1, 2 or 3 substituents selected from the

group consisting of F, Cl, Br, CF3, OCF 02 OQMe, :
CoMe. ONaR) REFHRRD 3 Jos R T SR U Ely Hauing Togstuents
3 or 4 carbeaistesasirdimtthgeminoorsigfar eyl FrietHptsbifohyl @Rd . NO2, CN,

methylsulfogégj&j%?% i \Aig}éf’éijqp{gr@lkym?ymwﬁ 2:carBea carbon

atoms; 43 or 5°carbon atoms or phenyl; where

phenyl is urasoirstitalteekp heuinifutdds 1 26PN <aRshty SIS RERTES:

from the graup.£aRSisHNCQfifiEhyBarid R REEMARNEROMe,
CONH2, COMe, OH, alkyl having It 2, 3 or 4 carbon atoms, alkoxy 5

RivinP, 63 8pd Réfbon atoms, dimethylamino, sulfamoyl,
?;;2¥F%@M|@@mﬁ@mwwinﬁ; RS R(SF R @F&noNY7)Gike COOMe,
ach independen rogen, F. CL Br. GE3,,0. , ,
I MR i A Gy v
alkoxy, 20 havibgdrbenatsmscaimsiratema alissirmarhimeByiefRy and

meth ylsulfonylamino; and/or compounds of the
e e RS i

formula
and/or physiologically compatible salts of the compounds of the formuta la, Ib, ic, id,

le, if, Ig, thor ij.

in a further embodiment, compounds of the formula la are used.
In a further embodiment, compounds of the formula Ib are used.
In a further embodiment, compounds of the formula lc are used.
in a further embodiment, compounds of the formula Id are used.
In a further embodiment, compounds of the formula le are used.
in a further embodiment, compounds of the formula If are used.
in a further embodiment, compounds of the formula Ig are used.
in a further embodiment, compounds of the formula Ih are used.

in a further embodiment, compounds of the formula [j are used.

Particular preference is given to the use of the compounds of the formula la, b, ic, id,
le, if, th and .

" In one embodiment, preference is given to compounds of the formula la in which R(8)
is a 1-indanyl radical of the formuia Ii, for example a 1-indanyt of the formula If in which

R9, R10, R11, R12, R13, R14 and R15 are each hydrogen.
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0 R8 R9 R12 R13R9 R1 R8 RXA R(1) N~ A N>C or R8 N~A,R15 E END
END I'| I_ R11 R11 R11 Ais-C,H2,-;15n=0,1,2,3,40r5; Dis abond
or -0-; Eis -CmH2m ; m =0, 1,2,3,4 or 5; R(8) is hydrogen, alkyl having 1,
2, 3 or 4 carbon atoms or CvH2P R(14); 20 pis 0, 1, 2, 3,40r5; R(14) is
phenyl, naphthyl or heteroaryl, where phenyl, naphthyl and heteroaryl are
each unsubstituted or substituted by 1, 2 or 3 substituents selected from
the group consisting of F, ClI, Br, 1, CF3, 25 OCF3, NO2, CN, COOMe,

CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4
In havihg1ePPebMENbRETRERRS aiﬁ?égﬂ’i?l&?rﬁﬂﬁ%’r%ﬁ a;‘?h%{‘;ﬁ St 6% nicn

rR(TPRL freyl and methylsulfonylamino; R(9) is hydrogen or alkyl having
1, 2,3, 4,5 or 6 carbon atoms; 44 R(10) is hydrogen, alkyl having 1, 2, 3
or4 carbon atoms, phenyl, naphthyl or heteroaryl, where phenyl, naphthyl
In ancHhelesaaytiane eaoheiETsnbstingidEorisopaRosdDPiihe fymula la in which

R N oM LR e N G i i 153
7 cocasbborsiaons NSRS RS 1 BP8) s ARG A e AT s

unSimethylamipe sulfameyby 1 or 2 substituents selected from the group consisting
of F, Cl, Br, CF3, NOz, CN, OH, methyl, ethyl, hydroxymethyl, hydroxyethyi, methoxy,
dimethylamino, sulfamoyl, methylsulfonyl and methylsulfonylamino and r is zero, 1, 2,

3. 4 or 5; particular preference is given to compounds of the formuia la in which R{(2}is
R(20)-CHz: where R(20) is CHz and r is 4.

in a further embodiment, preference is given to compounds of the formuta la in which
R(3), R(4), R{5) and R(6} are each independently hydrogen, F, Cl, Br, |, alkyi having 1,
2 3.4 or 5 carbon atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, CN, CF3,
NO, or OR(25); particular preference is given to compounds of the formula la in which
R(3), R(4), R(5) and R(6) are each independently hydrogen or alkyl having 1, 2 or 3
carbon atoms, for example methyl; especially preferred are compounds of the formula
la in which R(3), R(4) and R(5) are each hydrogen and R{B) is methy!.

in a further embodiment, preference is given to compounds of the formuta la in which

R(7) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms, for example hydrogen.

in one embodiment, preference is given to compounds of the formula Ib in which R(1)
is C(O)YOR(8) or COR(11), where R(9) and R{11) are each CyHa,-R(14) where xis 0, 1,
2 or 3 and R(14) is cycloalkyl having 5 or 6 carbon atoms or phenyl, where phenyl is
unsubstituted or substituted by 1 or 2 substituents selected from the group consisting
of E, Cl, CF3, OCF3, alkyl having 1, 2 or 2 carbon atoms and alkoxy having 1 or 2
carbon atoms; particular preference is given to compounds of the formula Ib in which
R({1) is C(O)OR(8) or COR(11), where R(9) and R(11) are each C,Hz-R(14) where xis
1 or 2 and R(14) is phenyl, where phenylis unsubstituted or substituted by one
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methylsulfonyl and methylsulfonylamino; R(11) is cycloalkyl having 3, 4, 5
or 6 carbon atoms, phenyl, naphthyl, thienyl, 10 fury!, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolyl, indazolyl, quinolyl, isoquinolyl,
phthalazinyl, quinoxalinyl, quinazofinyl or cinnoiinyl, where phenyl,
naphthyl, thienyl, furyl, pyridyl, pyrazinylz pyrimidinyl, pyridazinyl, indolyl,
indazolyl, quinolyl, isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl or
cinnoiinyl are each 15 unsubstituted or substituted by 1, 2 or 3

substituents selected from. the group consisting of F, Cl, Br, |, CF3, ,
SUBORE NG, (COMes SIP GRSARIRIRVHIE Y, 3241 1 Barbiiioon stoms,

fora& p%”ﬂ?ééh@ ing 1, 2, 3 or 4 carbon atoms,_dimethylamin_o,
sulfamoyl, methylsulfonyl and methylsulfonylamino; 20 R(12) is alkyl
having 1, 2, 3 or 4 carbon atoms, alkynyl having 1, 2, 3 or 4 carbon )
in AlAsceYsHealkithbayiBes R rénbeis @ e om ciomey phe sy tha deymiws dy in which
heteroaryl, where phenyl, naphthyl and heteroaryl are each unsubstituted
RGr &IWSHRHRY by 1, 2 or 3 substituents selected from the group 25

consisting of F, CI, Br, t, CF3, OCF3, NO2, ON, COOMe, CONH2,

in SOMENHR, Qi Al haviag do R GuirfisaBopalagssoRtkeyrhamng i, which
7 ¥'6r4 carbon atoms, dimethylamino, sulfamayl, ethsquorjiyléand3 b
R B GAICRYIBRSIR 1) Is DRSPS R4T ) 1 b7 9750 't & ° ooon

atRHD kiR RUHORNARg NG 3, darbof atoond CAThDRIBIHeR(RYipyridyl, where
hydrogen or alkyl having 1, 2, 3 or4,carb ms:. 4 &%)s{ﬁ E%t%rroé"%&tituted
Ry h@rBWé?@%hﬁﬁqsv%Wé%t?ﬁﬁﬂég o Eﬁggﬂlﬁtgde[?f qig%r % Substituents
byseleeted betin ety palpctahfistingoiFod, BRSSO GCEE NoDeN, alky!
CROMe, CANHZ, NIHG Sl el ipavingrk a3 6% 4ieatbopelticular
haa\figﬁlg/}leazll%%yﬁ?a%\)/?ﬁggy %(,33 or A? ca?(b%n aﬁa%ns, dimethylamino,
preference is given to compounds of the formuta Ib in which R(3) is CyHoy-R(16) where
yis 1, 2 or 3 and R(16} is OR17, phenyl or pyridyl, where R17 is hydrogen and where
phenyl and pyridyl are each unsubstituted or substituted by 2 substituents selected

from the group consisting of F and CI, for example F.

in a further embodiment, preference is given to compounds of the formuia Ib in which

R(4) is hydrogen or alkyl having 1 or 2 carbon atoms, for example hydrogen or methyl.

In a further embodiment, preference is given to compounds of the formula b in which
R(5), R(B), R(7) and R(8) are each independently hydrogen, F, Cl, CFs, alkyl having 1,
2 or 3 carbon atoms or alkoxy having 1 or 2 carbon atoms; particular preference is
given fo compounds of the formula Ib in which R(5) is hydrogen or Cl and R(6), R(7)
and R(8) are each hydrogen.

in a further embodiment, preference is given to compounds of the formula lb in which
R(30) and R(31) are each hydrogen.

in one embodiment, preference is given to compounds of the formula lc in which A1,
A2, A3, A4 A5, AB, A7 and A8 are each independently nitrogen, CH or CR(5), where

at most one of these groups is nitrogen and at least five of these groups are CH;
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sulfamoyl, methylsulfonyl and methylsulfonylamino; R(4), R(5), R(6) and
R(7) are each independently hydrogen, F, Cl, Br, I, CF3, OCF3, NO2, ON,
COOMe, CONHZ, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 10 1, 2, 3 or 4 carbon atoms, dimethylamino,
sulfamoyl, methylsulfonyl and methylsydfonylamino; and/or physiologically
compatible salts of the compounds of the formula la, Ib, Ic, Id, le, If, Ig, Ih
or ij. 15 In a further embodiment, compounds of the formula la are used.
In a further embodiment, compounds of the formula Ib are used. In a

paftictier prafsoeiveit, depnjormisrsTndstofiadaerada issuwhich firiérR(5)
wiRPPREMENIKGPRRANYS PhEhe doruHatshaseruseganipia fiQr and A2, A3, A4,

embodiment, compounds of the formula le are used. 20 In a further

A% B otihfsit AGRB SRS dT the formula If are used. In a further
In enbasimanbemmae pesrakiheferaiutm lip amysecthdénoathatienula o in which

badi f the f lh d. | furt
R R B VA1 AP s S Eenaenty Cuttoc
Riprfetenesis giverotiteanseRifl dscoyrppalind SefiteFomiutartematrms of
phlc%%?\’f%lrﬁe!g ?ﬂ%#pn 1o gne SURimENt RLGISHEAGS, 1S BVERI9FRBRRUSKIS cted

e formula la’in which R(8) is a 1-indanyl radical of the formula i, for
fross AReomEoan SRTRIRYNEIAhE. EinfRild ith whEH 30 R Gaig, RELr S carbon
atbras oRAM AR RIRAERachiysrogemAd ditiaufurtherembedimgngn to

f is given t f la in whi 1 i
RPN o AT TR e e T BATERTE Rt EottogRete
whibesferimplarid R WhichpBeR(R) W REORSTH 25 sulfstdLRE2OYioTHIDEHEENt

sea%ﬁ&%%&%%%ﬁ%ﬁ%}% of ey {4 P I-aI8BS atoms, for example

OR(24) or phenyl which is unsubstituted
meihodkstituted by 1 or 2 substituents selected from the group consisting of
F, Cl, Br, CF3, NO2, CN, OH, methyl, ethyl, hydroxymethyl, hydroxyethyl,

methoxy, dimethylamino, sulfamoyl ,met?glsulfon

*”rﬁé‘ﬂﬁ&h@&ﬁa}%ﬂ%\%‘faw&?ﬁ?%?d Pjnéen compoX}n%Js,dof the formula le in which
R(2) is hydrogen.

in a further embodiment, preference is given to compounds of the formula Ic in which
R(3) is CyHay-R(18) where y is 0, 1, 2, 3 or 4 and R(16) is alkyl having 1, 2 or 3 carbon
atoms, cycloalkyl having 5 or 6 carbon atoms, phenyl or pyridyl, where phenyl and
pyridy! are each unsubstituted or substituted by 1, 2 substituents selected from the
group consisting of F, Cl, CF3, OCF3;, alkyl having 1, 2 or 3 carbon atoms or alkoxy
having 1 or 2 carbon atoms; particular preference is given fo compounds of the formula
ic in which R(3) is CyHzy-R(16) where y is 4 and R(16) is alkyl having 1, 2 or 3 carbon

atoms, for example methyl.

In a further embodiment, preference is given to compounds of the formula lc in which
R{4) is hydrogen.

In a further embodiment, preference is given to compeunds of the formula lc in which
R(30) and R(31) are each hydrogen.
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10 3, 4 or 5; particular preference is given to compounds of the formula la

in which R(2) is R(20)-C1H2, where R(20) is CH3 and r is 4. In a further

embodiment, preference is given to compounds of the formula la in which

R(3), R(4), R(5) and R(6) are each independently hydrogen, F, CI, Br, {,

alkyl having 1, 15 2, 3, 4 or 5 carbon atgms, cycloalkyl having 3, 4, 5, 6, 7

or 8 carbon atoms, CN, CF3, NO2 or OR(25); particular preference is

given to compounds of the formula la in which R(3), R(4), R(5) and R(6)

are each independently hydrogen or alkyl having 1, 2 or 3 carbon atoms,
lnfSF;%iéﬂhEBBlﬁrﬁé%‘t?)ﬁlﬁé%P@%% greé@rﬁer(]i@ﬁq)mﬁumc?ﬁtﬂm G tive o tchinatich one

in which R(3), R(4) and R(5) are e gen,an i t
O HP A B ORI G E 0 o e P e 2. A2
AR néhighy REA s dyeindgeapamatliniinling T R(8, oviecadidraiionis, qoihese

example hydrogen. in o iment.ar is, BV, peuRds which
A e R S e AN
omndfR(L BhreeAchiERITPRER (24 Hisept @i A1 ADREMAG B(§aghcase and A2,

£SYal9ally/LNAvRG,5-08 Scparpen atoms or phenyl, where phenyl is

uhsubstituted or substituted by | or 2 substituents selected from the group
consisting of F, Cl, CF3, OCF3, alkyl having 1, 2 or 3 carbon atoms and .
iralkexnBaringckiphehtc aretaioms; giasictdanpreferede@idhgivermyla Id in which

. he f Ib in.whi i )
REERGE S I LR R QOB el o
RS phehgtewdiens phanyl samsRoshhiteaysloatindtiarippy Arfe gproon atoms of

pﬁg@tiWﬁQ&sﬁﬁwgrgﬁéH&%ﬂﬁ@é@ Songisting<y slkaxyrnayingtkemngs selected
carbon atoms, for example methoxy. In a further embaodiment rqfeiencaecarbon
ff@@ﬁ?@rﬁf@%ﬁ%@éﬁﬁﬂ@&ﬁﬁe%rﬁhéq‘ﬂ:m Which %‘%ég@ﬂ \grglge‘n. A&
ataﬁigﬁé{g%?gpié@%gpgemﬁ@m @mmmpmmfefmgmrﬁwmbqn

whic s CyH2y- where Vi

CREARLPRS SIS EaA S LI A S B 2 covhan blomper® R(9) and
REFS, 2R3 Th ity od Eytfid Gk e &¢ 4DRETSSHy drog en RARIWREVS 1s phenyl

phenyl and pyridyl are each unsubstituted or substituted by t or 2
substituents selected from the group consisting of F, C|, CF3, OCF3 I!léy;]n which

Imavisrge; 2robaiimanin RIRIRTE MR aKE] FRGIGRPEPSSAY %fafB?H’é?
FRafic WA rogen.

in a further embodiment, preference is given to compounds of the formula Id in which
R(3) is CyHz-R(16) where yis 0,1, 2, 3 or 4 and R(16) is alky! having 1, 2 or 3 carbon
atoms, cycicalkyl having 3, 4, 5 or 6 carbon atoms, phenyl or pyridyl, where phenyf and
pyridyl are each unsubstituted or substituted by 1 or 2 substituents selected from the
group consisting of F, Cl, CF, alkyl having 1, 2 or 3 carbon atoms and alkoxy having 1
or 2 carbon atoms; particular preference is given to compounds of the formula Id in
which R(3) is CyHz-R(18) where y is 1, 2 or 4 and R(16) is alkyl having 1, 2 or 3
carbon atoms, for example methyl, cycloalkyl having 3 carbon atoms, pheny! or pyridyt,
where phenyl and pyridyl are each unsubstituted or substituted by fwo substituents

selected from the group consisting of F or Cl, for example F.

In a further embodiment, preference is given to compounds of the formula id in which

R{4) is hydrogen.
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preference is given to compounds of the formula Ib in which R(3) is
CyH2Y R(16) where yis 1, 2 or 3 and R(16) is OR17, phenyl or pyridyl,
where R17 is hydrogen and where 15 phenyl and pyridyl are each
unsubstituted or substituted by 2 substituents selected from the group
consisting of F and Cl, for example F. bha further embodiment, preference
IS given to compounds of the formula Ib in which R(4) is hydrogen or alkyl
having 1 or 2 carbon atoms, for example hydrogen or methyl. 20 In a
further embodiment, preference is given to compounds of the formula Ib in
which R(5), R(6), R(7) and R(8) are each independently hydrogen, F, Cl,

in S FAUOL ARG, doy 200113 EAER0R BHOLRS OCBIKBURRY G OhofFAEDRNN which

ms; particular preference is givén to compounds of the formula Ib in
RGO B)3ib) laydrer@nioriesgnd R(6), R(7) 25 and R(8) are each
hydrogen. In a further embodiment, preference is given to compounds of

the formula Ib in which R(30) and R(31) are each hydrogen. 30 In one . :
ek r BT S R R SN T
X AloAeAdrAdifdSiofexAvsadAiBiare each independently nitrogen, CH

or CR(5), where at most one of these groups is nitrogen and at least five

of these groups are CH; 48 particular preference is given to compounds )
inaf theHermulotbirenhipie AN GREZ)IMEREPCRTNASMIRWHAGiIf T U 4¢ 1 which

RCARARBIRRS of U PBRPIe MatRrL At Add Al AYard\ Babibirtigpadidttly CHo
e each CH. In a further embodiment, preference is giyen o cog‘ugpo ncrir?S
RG#hwsrEla b ih i 4 30E 6 &) BRIGIBIEORE 1) ATRERER]

cﬁ(l?al)ﬁgl %@T@?ﬁﬁhﬁﬂ%ﬁ@ﬁ@wﬁﬁ egmaewmmmmmsm@mgamlm or
R(14) i1s cycloa ving 5 or 6 carbon.atoms.o e '
S{RSGHRb B SLEMITS Byr o A pr ALY e aRe ol Br. |
CBEPOTERNSistingkyil e \Big Br,2 CCB32BCRRTRS allginayiigving bps2 carbon
carbon_ato Vi PRRieuRIDreleRRACR (1) i
oS SRR S SR iR )
CRRéTE RbeyaFERDIE R WD &2 2l RAAIE %Pﬁ@n%% losihere phenyl is

<RGNS syRswass i enessubstiinaingategted roonsiigyamlkoxy having 1 or

consisting of alkoxy having 1 gr 2 carbon atoms, for example methoxy.
2 carbon a?oms, for e&ampl@gmeﬁwoxy. P y

in a further embodiment, preference is given to compounds of the formula le in which

R(2) is hydrogen.

in a further embodiment, preference is given {o compounds of the formuta le in which
R(B) is C,Hz-R(16) where y is 0, 1 or 2 and R(16) is alkyl having 1, 2 or 3 carbon
atoms, cycloalkyl having 5 or 6 carbon atoms, phenyl or pyridyl, where phenyl and
pyridy! are each unsubstituied or substituted by 1, 2 or 3 substituents selected from the
group consisting of F, G, CF3, alkyl having 1, 2 or 3 carbon atoms of alkoxy having 1
or 2 carbon atoms; particutar preference is given to compounds of the formula ie in
which R(3) is CyHz-R(16) where y is 1 and R(18) is phenyl, where phenyl is
substituted by 2 substituents selected from the group consisting of F and Cl, for

example F.
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15 In a further embodiment, preference is given to compounds of the
formula Ic in which R(2) is hydrogen. In a further embodiment, preference
is given to compounds of the formula Ic in which R(3) is CyH2y-R(16)
whereyis 0, 1, 2, 3 or 4 and R(16) is alkyl having 1, 2 or 3 carbon 20
atoms, cycloalkyl having 5 or 6 carban, atoms, phenyl or pyridyl, where
phenyl and pyridyl are each unsubstituted or substituted by 1, 2
substituents selected from the group consisting of F, Cl, CF3, OCF3, alkyl
having 1, 2 or 3 carbon atoms or alkoxy having | or 2 carbon atoms;

In 2 RYTiEVIaLBERiRTEACY IsmieR dacgripotndsoptheitsrfilze fermuhitthin which

R(3) is CyH2y-R(16) where y is 4 and R(16) is alkyl having 1, 2 or 3
R{4)darBeirog5toms, for example methyl. In a further embodiment,

preference is given to compounds of the formula Ic in which R(4) is

drogen..30,In a further i ngObreRd asatoendsvhich

tn aE%Iﬁg’?%gmﬁﬂg'%%ﬁtmﬁ{%%ﬁ%%?ég%(%ﬁ%aﬁﬁggch hydrogen. 49 In one
R(5pRBAMER] Praferarei¥GREP o compounds of the formula Id in which

one of Al, A4 and A7 is nitrogen and the other of Al, A4 and A7 in each

case and A2, A3, AS, A6 and A8 are egch independe )i ;
In adgdherambestineEe bIRSE YR HENE ;O&?t%lr} I(gsr %?(}a{?grzl?]%%gﬁg él?vzgnwm(:h
R(31 SAMREYNds @ bthehfaydvdigela in which 5 one of Al, A4 and A7 is nitrogen

and the other of Al, A4 and A7 in each case and A2, A3, AS, A6 and AB

are each CH. In a further embodiment, preference is given to com%rs)o rggls hich X
in adfttiesfasmidaiidantubielerRILE S GIGOR (@BPRORY PN FARKE ?ﬁ q

an

. ogy%l%\ are.& independently CxH2x 10 R(14) where xis 0, 1, 2 or 3 and

1S %) i cycloalkyl having 5 or 6 carbon atoms or phenyl, where phenyl is
unsubstituted or substituted by 1 or 2 substituents selected from the

In &{&gﬁpe?%mmlfpﬁamn&ewymmmm hvéqur,ré{% § in which
carbon atoms or aving | o t : icy QERRGES  Hoy-

RIS Y TG Ik Rl s GO o

R(GOR(EA ihere RI9) and BBRR(1Fhie @Eﬁirhm\déﬁéné’eﬂ%é EXRTREAYS:

ol S BBt st
subhgfdivtehy 1 or 2 substituents selected from the group consistin . Cl, Br, |,
CF3, OCF3, OH, alky! having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2 carbon
atomns; particular preference is given to compounds of the formula If in which R(1} is
COR(11) where R(11) is C.Ho-R(14) where x is 1 and R(14) is phenyl, where phenyl is
substituted by one substituent selected from the group consisting of alkoxy having 1 or

2 carbon atoms, for example methoxy.

In a further embodiment, preference is given fo compounds of the formuia If in which

R({2) is hydrogen.

In a further embodiment, preference is given o compounds of the formula If in which
R(3) is CyHa-R(18) where y is 0, 1, 2, 3 or 4 and R(16) is alkyl having 1, 2 or 3 carbon
atoms, cycloalkyl having 5 or 6 carbon atoms, phenyl or pyridyl, where phenyl and
pyridyl are each unsubstituted or substituted by 1,2 0r3 substituents selected from the
group consisting of F, Cl, CFs, alkyt having 1, 2 or 3 carbon atoms or alkoxy having 1

or 2 carbon atoms; particular preference is given to compounds of the formula if in
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20 In a further embodiment, preference is given to compounds of the
formula Id in which R(3) is CyH2y-R(16) whereyis 0, 1, 2, 3 or 4 and
R(16) is alkyl having 1, 2 or 3 carbon atoms, cycloalkyl having 3, 4, 5 or 6
carbon atoms, phenyl or pyridyl, where phenyl and pyridyl are each
unsubstituted or substituted by | or 2 stituents selected from the group
consisting of F, Cl, CF3, alkyl having 1,2 or 3 carbon atoms and alkoxy
having 1 25 or 2 carbon atoms; particular preference is given to
compounds of the formula Id in which R(3) is CyH2 -R(16) where y is 1, 2

whmgﬂ@@yﬁl)zﬁfﬁﬂ@j havargylis 2 @r 3 madbiof atamskfohexamplemethyirbon
cycloalkyl havin arbon tom |

at o %’éa QW? u‘ésf’{u‘feﬁn rsu st%ﬁ tgv?/éo“g\%gﬁﬁ%ﬁ%tgx gzgﬁ]ak%tggguems

selfsomctihegriupgonpistingisig of Elafet @kéﬁi;ﬁéﬂm@@ fh a further
embodiment, preference is given to compounds of the formula Id in which
R(4) is hydrogen. 50 In a further embodiment, preference is given to

In adHSuRIBRSHmE PR IENFEh BN R (S CPRRPRISE %418 ee%eﬁ*“‘a If in which

R(AYAR&RgeM @ further embodiment, preference is given to compounds of
the formula le in which X is oxygen or sulfur, for example sulfur. In a
further embodiment, preference is given to compounds of the formula le in

in whietheREMSGHR)YDR(@For @R e wheroRpouadd F(he) farereiadhin which
i nden xH2r (%Iﬁ (_)J re xis 0, 1, 2, 3 or 4 and R(14) is alkyl

R@a K@f rgor §c§eboﬁlcator§%§l éyéﬁoalkyl having 5 or 6 carbon atoms or
‘phenyl, where phenyl is unsubstituted or substituted by | or 2 substituents

In a%%%ﬁi Iropbihe SreunSensising givenGh Bimbodrba,PGE3o@ialii which

having 1, 2 or 3 carbon atoms or alkoxy having 1 or 2 carbon atoms;
R(ﬁﬁ}tﬁlﬁﬁ(ﬁ@fé@rﬁ%w&‘%‘?ﬂﬁ?compounds of the formula le in which
R(l) is 15 COR(11) where R(11) is CxH2,-R(14) where x is | and R(14) is

lné\ | {\)Nﬁhgg og{hen is subst %‘ﬁ% é?[?@ é&lﬂﬁ%ﬁ’r‘?ﬂg i ﬁgtﬁﬁﬂ&ﬂ]im@n which

|ng bt al oXy avmg 1 carbon atoms, for example

methoxyk af fther embodiment, preference is given to compounds of

the f I wﬁmt&é@*ﬁ@) is hydrogen. In a further embodlmen bond
R(fieterencd is given to compowheesdh e fofauld iefg fufdh 1 or 2, Dis a bond or
oxygen, E is ~CmiHam- where mis 0 or 1, R(8) is hydrogen or alkyl having 1,2, 3or4
carbon atoms, R(9) is hydrogen or alky! having 1, 2, 3 or 4 carbon aioms, R(12) is alkyl
having 1, 2, 3 or 4 carbon atoms or cyclopropyl and R(11) is phenyl or pyridyi, where
phenyl and pyridyl are each unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, CF3, OCF3, CN, COMe, OH, alky! having 1,
2.3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
suffamoyi, methylsulfonyt and methylsutfony!aminc' pariicular preference is given to

R12

BXD,ﬁ

compounds of the formula Ih in which R(T) is whare A is
-CoHan- where nis 0, D is a bond, E is -CHam- where m is 0, R(B) and R(8) arz each
hydrogen, R(12) is alkyl having 1, 2 or 3 carbon atoms, for example ethyl, and R(11) is
phenyl or pyridyl, where phenyl and pyridyl are each unsubstituted or substituted by
one substituent selected from the group ceonsisting of alkoxy having 1 or 2 carbon

atoms, for example methoxy.
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R(3) is CyH2y-R(16) where y is 0, 1 or 2 and R(16) is alkyl having 1, 2 or
3 carbon atoms, cycloalkyl having 5 or 6 carbon atoms, phenyl or pyridyl,
where phenyl and 25 pyridyi are each unsubstituted or substituted by 1, 2
or 3 substituents 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;
particular preference is given to compo Rds of the formula le in which
R(3) is CyH2Y R(16) where y is 1 and R(16) is phenyl, where phenyl is
substituted by 2 substituents selected from the group consisting of F and

inGrlRhaGmaRIR, %k@&wﬁaﬁj@éﬂh@q&mﬁpbmﬁeﬂm&muenm which
compounds of the formula le in which R(4) is hydrogen. In a further

RéhisdwAiedEpreference is given to compounds of the formula le in which
5 R(5), R(6) and R(7) are each hydrogen. In a further embodiment,

preference is given to compounds of the f ' i . .
) B BT T o o Bl URE TGP AT i which
R{B)domppLinalsal thet formokritbin atenoh X pheRylgsheieseieRylisdfidheftuted or

iment, pxefer e i thefepriastiHg wiwchr!, CF,,
s R B o BB IR GRS doicarma g Jisue 0 :
s

re each
OlAtoeARMay CONle. BT ANBIS LGNS 1> 23 BP4 bia AL A TSRO
hARNING b 2053 carben atems, avekeaikyhiiaving feordyicanbttyatdinsybend

phenyl, where phenyl is unsubstjtuted or. substitute ,
AR RSBGPS Eh BT 50 el of £ G e fomula Ihin

WRIEGFR( D allkyll a3l 200536 rborptaorasior SXkoxyhAFaEPPBratoms, of

carbpn, atoms parfi : SRR comRaLnds abtharoray
pﬂ%‘ﬁy@ﬁgﬁrﬁ(‘i‘}%@d%g[ﬁgiﬁlj)% ﬁr?’?fg R(11) is C,H2x R(14) where xis@1EI @
cammisRiBA)fiesheniavite e pepRing nsaloshitu o BRABHC ISR N

selected from the group consisting of alkoxy having 1 or 2 carbon atoms,

for example methoxy. In a further emhodiment, preference is gi : .
i%a&g&%@f&qﬁ@ﬁﬂhafﬁfﬁww&?*%’H&?‘?s %’Pogsecr% ﬁ%%ﬁﬂé%r Ihrin which
respbodimeniepreferetasxis giveR(6)cotifamtiBohthes ferntulydragahich

R(3) is CyH2y-R(16) where y is 0, 1, 2, 3 or 4 and R(16) is alkyl having 1,

2 or 3 carbon . .
in a further embodiment, preference is given to compounds of the formula {j in which

R9 R12

Re.. M, DRI
R(yis N A

—0-, E is ~CyHom- where mis 0 or 1, R(8) is hydrogen or atkyl having 1, 2 or 3 carbon

where A is —~C M- wherennis0or 1, D is a bond or

atoms, R(9) is hydrogen, ethyl or methyl, R(11) is phenyl, naphthyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indotyl, indazotyl, quinolyl, isoquinolyl, phthalazinyl,
quinoxalinyl, guinazoliny! or cinnolinyl, where phenyl, naphthyl, pyridyi, pyrazinyi,
pyrimidiny, pyridé_z;ny[, indolyl, indazolyi, quinolyl, isoquinoly!, phthalazinyl,
guinoxalinyl, quinazoliny! or cinnolinyl are each unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, Cl, CFs, OCFj3, CN, COMe,
methoxy, ethoxy, dimethylamino, sulfamoy! and methylsulfonyl, and R(12) is alkyl
having 1, 2 or 3 carbén'atoms,'ethynyl, cyclopropyl, phenyl, naphthyl or heteroaryl,

where phenyl, naphthyl and heteroaryt are each unsubstituted or substituted by 1 or 2

substituents selected from the group 60nsisﬁng of F, Cl, CF;, OCF3, CN, COMe,
ethoxy, dimethylam‘iﬂo, sulfamoyl, methylsulfonyl and methylsulfonylamino; particular

preference is given to compounds of the formuta Ih in which R(1)is
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atoms, cycloalkyl having 5 or 6 carbon atoms, phenyl or pyridyl, where
phenyl and 30 pyridyl are each unsubstituted or substituted by 1, 2 or 3
substituents 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; particular
preference is given to compounds of t%%formula If in 52 which R(3) is
CyH2Y R(16) where y is 1 or 4 and R(16) is alkyl having 1, 2 or 3 carbon
atoms, for example methyl, or phenyl, where phenyl is substituted by two
substituents selected from the group consisting of F and Cl, for example
F.®dn g farther embodiment, preference is given to compounds of the
Rggrm%lf inyvhictr R(4) is hydrogen. In a further embodiment, preference

ET el

S Biler & CorTEounds, LA oubiaH, nikeiehn R(6) RIS AR NI o

eac rogen. 10 In a further embodiment, preference is given.to, .
WG ORGP TR AGEDH T RO F036) &R R4 7S B <8 phenyl and
R(MYAOaR) haaigriher enhedisoentigprelctereanmé/ethid compounds of

the formula ih in which R9 R12 R8\ x p\ _R11 15 R(1) is N A E where A is

-C" Hen-where nis 0, 1 or 2, D is a bond or oxygen, E is -CmH2m- '
In wihertben dendatinheRy(a) risfénahor sngbresiiky| trupynde of HedovaHial in which
R@?q &?&8&? hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms, R(12) is

yl having 1, 2, 3 or 4 carbon atoms or cyclopropyl and R(11) is phenyl

or pyridyl, where phenyl and pyridyl are each unsubstituted or substituted

In BYrdrRePER BUBRttHE sc2Srsatrcie diliamtsheanseyndensishiadoomBlad) in which

CF3, OCF3, CN, COMe, OH, alkyl havi ]
R PRI 155 B R TR Es A lor Tt 2
subiiugstforigbantimethiyksghomy kensistipmaidul & prétereliceisgiverige.
iRy BB b fampRrAs USRIl I RGRRI b dar

here’nis 0, Dis a bond, E is -CmH2m where m is
prefeRyBYalsRE) tgrecsppAUNds of the formuia lh in which R(3} is furanyl, thienyl,

pyrrolyl, imidazolyl, pyrazoly!, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indotyl, indazolyl, quinoiyl,
isoquinolyl, phthalazinyl, quinoxalinyi, quinazalinyl, cinnolinyl, for exampie quinolyl.

in a further embodiment, preference is given to compounds of the formula [j in which
R(5) is hydrogen or F, for example F, and R{4), R(6) and R(7) are each hydrogen.
R(1) in the compounds of the formulae Ih and {j is connected via the nitrogen atom in

the residue R{1) to the carbonyl residue in the compounds of the formulae Ih and .

Espscially preferred is the use of compounds selected from the group of:
2-(Butyl-1-sulfonylamino)-N-{1(R)-(8-methoxypyridin-3-yl)propyljbenzamide,
2-(Butyl-{-sulionylamino)-N-{1 (S)-(B-methoxypyridin-3-yl}propyllbenzamide,
N-(2-Pyridin-3-ylethyl)-2'-{[2-(4-methoxyphenylacetylaminojmethyl}biphenyi-2-
carboxamide,

(S)-5-Fluoro-2-{quinoline-8-sulfonylamino-N-{ 1-phenyipropyl)benzamide,
(S)-5-Methoxy-2-(4-methoxybenzenesulfonylamino}-N-(1 -phenylpropyl)benzamide,
N~(2~(R)—hydroxypropyi)—Z’-(a»(S)-methy!benzyioxycarbony|aminomethyi)biphenyl—Z-

carboxamide,
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25 hydrogen, R(12) is alkyl having 1, 2 or 3 carbon atoms, for example
ethyl, and R(11) is phenyl or pyridyl, where phenyl and pyridyl are each
unsubstituted or substituted by one substituent selected from the group
consisting of alkoxy having 1 or 2 carbon atoms, for example methoxy. 53
In a further embodiment, preference is gé.ven to compounds of the formula
Ih in which R(2) is hydrogen. In a furthef embodiment, preference is given
to compounds of the formula Ih in which 5 R(3) is alkyl having 3., 4 or 5
carbon atoms or phenyl, where phenyl is unsubstituted or substituted by
n4p 2 95 BLHbSEIIENTS selreted fpmaheaghoup enrsibtingiplr i@ ieRBytbiphenyl-
CF3, COOMe, CONH2, COMe, OH, alkyl having 1, 2, 3 or4 carbon
2-585haMidRy having 1, 2, 3 or 4 carbon atoms, dimethylamino,
RSHHATIDYmeRiiysutfaipl 24tk thydtaisatfonyleivieoy bariEorpyterrencee
is.given,to compounds,9f the fc ' ' ' Mlhaving 3,
N e eyt whore
priihisrhestidreriibgXenddsubstituent selected from the group
N&%@—'Eﬁ%ﬂi@l‘uﬁw—é%ﬁ L re-grshashatomacéayiexancdisetethtenyiffuran-2-
a further embodiment, preference is given to compounds of the formula lh
CHPRKFEAIES R(5) is hydrogen or methoxy, and R(4), R(6) and R(7) are
Ne@achidygege.- 1 a-fiatherenbogimheny pretbiende djiieyiirhenylfuran-3-
compounds of the formula ij in which R9 R12 RB X 7D~ R11 R(1) is N A
© %Qﬁgpé’%is -C,H21- wherenisOor 1, Dis abond or -0-, Eis -CmH2m
NWRerDifiLisrommry R@) s [Rdtogethexmhamaargifaogiodmativdn 20

pﬁé%rﬂah%@éﬁg%gégmmépr methyl, R(11) is phenyl, naphthyl,
pyri ,pyrazinﬁl, ;z&imidiny[, pyridazin I,g1dol I ind%zo%l_, Eif"er?%% carbamate
(WoyinenyieBnthedzmyPUmB R Yt 9&@3{)?%% ik n¥@,w e '
m@%mmmwmmmmmwmwamirm»rmnmwmwwwine—2~
indazolyl, quinolyl, isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl or
@IhR8AAYHSre each unsubstituted or substituted by 1 or 2 25 substituents
Beelpgtii[Bam4htfymop eondistihgob ) ridr2-dicenzdreeanee.
methoxy, £Haxy, di i dimethysationyhroaciél 2)
Bi%nﬁ&ayrﬁ:\g?h%%%p &%@oﬁgﬁgﬁiﬁ%ﬁ, Eyclggrogyﬁwp%xlf :
M@Mﬁmmm%%&%@mmethoxyphenyl)proptony amino} eth@}« -methylbiphenyi-3-
carboxamide
and N-indan—1—y[-2—me‘my|—5~(3—methy]buty!sutfamoyi)benzamide

and/or physiologically compatible salts thereof.

If in the compounds of the formulae |, ia, Ib, ic, Id, le, If, lg, Ih and I} any groups,
substituents, ring members, numbers or other features such as, for example, R14,
alkyl groups etc. occur several times, they can all independently of one another have
any of the indicated meanings and can in each case be identical or different from one

another.

Alkyi radicals and alkylene radicals may be straight-chain or branched. This also
applies to the alkylene radicals of the formulae CHa, CyHax, CeHas, CyHzy, TaHa,
CoHov, Cutaw, CrHann CmHam, CoHzp and (CHz)x. Alkyl radicals and alkylene radicals
may alsc be straight-chain or branched when they are substituted or present in other

radicals, for example in fluoroalkyl radicals or alkoxy radicais. Examples of alkyl
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where phenyl, naphthyl and heteroaryl are each unsubstituted or
substituted by 1 or 2 substituents selected from the group consisting of F,
Cl, CF3, OCF3, CN, COMe, 30 ethoxy, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino; particular preference is given to
compounds of the formula Ih in which B(1) is 54 R9 R12 R8,NXA
D~E~R11 where A is -C,H21- where n'1S 0, D is a bond, E is -CmH2m
where m is 0, R(8) is hydrogen, R(9) is hydrogen, R(11) is unsubstituted
phenyl and R(12) is alkyl having 1, 2 or 3 carbon atoms, for example

ra®ithyd. Srénastuithetrgmbastionentispretengricelisgitresettr dhmpundssobthy (= 2-

f la Ij.in which, R(2).is h . bodj
R R 0 R A A T et
isdpetenoastisanpl bstiptedybheupbdntdepy!l Dredoizdndieats dedved from
thg%ﬁ%ﬁgé@%}@%é}%@ SRASIRNG 9f Fefrli&is3 OCERyfehe GOMeopylene, 1,2-

méthyl, methoxy, ethoxy, dimethP/Iamino, sulfamoyl and methylsulfonyl; bl
PreRyOsaf thrafe RBRESi0e Al BBmESIFRIE: 5T @W&Hﬂli%(‘lﬁam%ﬁg{e methyl,
etﬁ%?’)\jﬁirﬁ&ﬂﬁﬂh@oﬂﬂfﬁ?ﬁ%nﬂiﬁfﬂlﬁe&fﬁ@%@%ﬁ pytiapolyl. tiaxtklyirddicagglphe of

oxazolyl, isoxazolyl, thiazaly azolyl, pyridyl,.pyrazin rimi
MO RN GOly 2 it A2 y#'iicéo%ll, 51%?)5@#05;3‘/?,{tgﬁtrha%a%él%géwgtoms
maroxatisylyguibabliyhecatnolinyixtoneikampruguitiojhaliyarfsieris are

-embodiment fer. IS, Qi ROMRASHOF t iR Bkl
e o Loy o ey gt may
behgidveiifaied Ry BrinRAB@Mpounds of the formulae 1h and lj is connected

via the nitrogen atom in 20 the residue R(1) to the carbonyl residue in the

AR T TR MR R A B E 428 len they

bezn(Butbgkitrrsrlfonyasxamp- [ (Ris(6aiigtyd xypinadtin 13wy pikppyl jiasiczaimicey be

R R R R e ) B e B e gy Sropyipensamide

radRBis are ethynyl, n-prop-1-ynyl, n-prop-2-ynyl, n-but-1-ynyl, n- ui-2-ynyl, n-but-3-

yd},}ﬁ@iﬁy{é@’é%%wﬁ%ﬂ%@éﬂ@%ﬂt@%@%&%@@mma&mi}w@mmacais,
y

-2- carboxamide, (S)-5-Fluoro-2-(quingli )
Oﬁ%ﬁﬁfﬁrﬂﬂhﬁ*ﬁ@mﬁ(inﬁh%ﬁﬁo ﬁfb%ﬁ%’fﬂ&ﬁggf‘ atoms may be substituted by

AdSIne-Methoxsubddumethaxy hgnzeiess fomy esnbpitehinemyiropiiobe.
nzamide,

Examples of cycloalkyl radicals are cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyi,

cycloheptyl, cyciooctyl, cyciononyl, cyclodecanyl and cycloundecanyt. In cycloalkyl

radicals, one or more, for example 1,2, 3,4, 5, 6, 7 or 8, hydrogen atoms may be

substituted by fluorine atoms. Substituted cycloalky! radicals may be substituted in any

positions.
Aryl is, for example, phenyl and 2- or 3-naphthyl.

Phenyi radicals may be unsubstituted or mono- or polysubstituted, for example mono-,
di- or trisubstituted, by identical or different radicals. When a pnenyl radical is
substituted, it preferably bears one or two identical or different substituents. This
appiies equally to substituted phenyt radicals in groups such as phenylalkyl or

phenyloxy, for example. In monoesubstituted phenyl radicals, the substituent may be
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N-(2-(R)-hyd roxypropyl)-2'-(a-(S)-methyl benzyioxyca rbonyl ami nometh
yl)biphenyl-2- 30 carboxamide, 55 N-(2,4-D ifl uorobenzyl)-5-ch to

ro-2'-{[2-(4-methoxyphenyl)a cetylamino]methyl}biphenyl- 2-carboxamide,
Benzyl

{2'-[methyl(2-pyridin-2-ylethyl)carbamoy!]biphenyl-2-yimethyl}carbamate

N-(2, 4-Difl uorobenzyl)-3-(2-{[2-(4-methioxyp henyl) acetylam in o]methyl}
5 phenyl)thiophene-2-carboxamide,

N- (2 4-Difluorobenzyl)-5-(2-{[2-(4-methoxyphenyl)acetylamino]methyl}phe
or DDA SABAGTINE. DokLMaiie M RO Ghemettinny phnyi may be
eny

)acetylamlno]methyl}p henyl)fu ra - carhox
a2l R o AR b ey A R
rhoﬂh&t@@@h@@é@&&ﬁh@ﬁe@bﬁi@ﬁmymmuents may be present in the

R T et n

pdigi}pyrid ine-2- carboxamlde 15 Benzyl
{2-[3-(2,4-difiuorobenzylcarbamoyl)pyridin-2-yllbenzyl}carbamate, Benzyl
{4-[3-(3- methylbutylcarbamoyl)phenyl]pyrldln -3- ylme hyI carbamat
{I\? @ﬁ%l}ﬁﬂmﬁm?d@é%hﬂﬂt&@eﬁ&ﬁbﬁwanﬁdﬂ@ﬂmble 1, 2 or 3 nitrogen atoms, 1

0%%&%%@?&%%5 @g&l b“&'ﬁﬂ%fa”hfé{%&?E?Hl%‘?eﬁpr%@é#‘é?émms The

ereo e COI’TIpOUﬂdS of the
hé@fmal@erhd&;dlb e teatifcpdhvianalipaniiepsuiss cxabaRUEAIG nposition. 2-

embers, number, r 8SitN @x35anlen B4 pakivb
p%?blonsge O%]g?():uf ség/(gesﬁg?ﬁmggss %ﬁéﬁﬁrﬂ)all |ﬁdepexr%geéntl)? of 0 C% gﬁot?}er
d

Hhmx@a@laawmiﬂw@wmawlﬁﬁé%%%%a%fh of eqsWRityiR g Ragmee
-different fimueneeactiatchtiodIradiseis-anct alivitnd radmattienabally to the

e R
eladdid, fizankiz MG RH2rahd, (f:aidia)aoiﬁlll@?mﬂhajgr@fz@!mkgﬂgﬁéoty! oxazolyl,
;srgga“z:olyl thiazolyl, isothiazolyl, pyﬂdy{ pyrazinyl, pyﬂmzdmyt pyridazinyl, indolyl,
indazolyl, quinolyt, isoquinolyl, phthalazinyl, quinoxalinyl, quinazolinyl and cinnolinyl.
Heteroaryl radicals are in particular 2- or 3-thienyl, 2- or 3-furyl, 1-, 2- or 3-pyrrolyl, 1-,
2., 4- or 5-imidazotyl, 1-; 3-, 4- or 5-pyrazolyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-
1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4. or 5-oxazolyl, 3-, 4- or 5-isoxazolyi, 1.2,3-
oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- of -5-yl, 1,3 5-oxadiazol-2-yl or -5-yl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyt, 1 3 4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-
yl, 1,2,3-thiadiazol4- or -5-yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidiny!, 3- or 4-
pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6-or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-,
3-, 4-, 5-, 6- or 7-indazolyi, 2-, 3-, 4- 5. 6-, 7-of 8-quinoiyl, 1-, 3-, 4-, 5-, 6-, 7- or B-
isoquinolyl, 2-, 4-, 5-, 6-, 7-or 8-quinazolinyl, 3-, 4-, 5-, 8-, 7-or 8-cinnolinyl, 2-, 3-, 5-,
8-, 7- or 8-quinoxalinyi, 1-, 4-, &, 6-, 7- of 8-phthalazinyl. Also included are the
carresponding N-oxides of these compounds, i.e., for example, 1-oxy-2-, -3- or 4-

pyridyl.

Particutar preference is given to the heteroaromatics 2- or 3-thienyl, 2- or 3-furyt, 1-, 2-
or 3-pyrroiyl, 1-, 2-, 4« or 5-imidazolyl, 2-, 3-, 4-, 5-, 6+, 7~ or 8-quinolyl, 1-, 3-, 4-or 5-
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may also be straight-chain or branched when they are substituted or
present in other radicals, for example in fluoroalkyl radicals or alkoxy
radicals. Examples of alkyl 56 radicals are methyl, ethyl, n-propyl,
isopropyl (= 1-methylethyl), n-butyl, isobutyl (= 2- methylpropyl), sec-butyl
- (= 1-methylpropyl), tert-butyl (= 1,1-dilggthylethyl), n-pentyl, isopentyl,
tert-pentyl, neopentyl, hexyl and heptyl. The divalent radicals derived from
these radicals, for example methylene, 1,1-ethylene, 1,2-ethylene,
1,1-propylene, 1,2 5 propylene, etc. are examples of alkylene radicals. '
pyReefgtrad alkyt tagcalg afe ondtmylazityl, 2. pro Pyl oisbBBRISRBRYH 3- oF 4-
S c-buiiyl and tert.-butyl. In alkyl radicals, one or more, for example 1, 2,
pyg’%tg)f& 7,8,9,10, 11, 12, 13, 14 or 15, hydrogen atoms may be
substituted by fluorine atoms. Examples of such fluoroalkyl radicals are :
N-ifiorometbid o foistrifluorertransupentaflupiortne Substituted atioyhs are
_radicals may 10 be substityted in an§ §ositions. Aillk%r%l radicals may, be cycles
niteppagIRtemail BrEpRIRRKed: 06 PSS HRAEEEE whsh they Dear -
mapbstiiuasiedforaexapuit dn élUoroataymyler adidaks | Thsitikyrginasilisis 3-position,
may.be unsaturated in differ It f
B T N R T e O e
mayhat-dnyulystinstsgt - grgnon-PURSY SHPE HURA At SRR PdRaNe-. dt-or

tri%ﬁ?&'ﬁﬂt&ﬂ%héénjuﬂﬁfsg?ﬂﬂfgfégﬂ@d’lba@.afhéﬂ%lééﬁiﬂﬁﬁ!ﬁxg OREBEIEER having 1,
or example 1, 2, 3, 4, 5, 6 or 7, hydrogen atoms may be substituted b|¥ o or A
2. fudrifebtbrio S RRTER A RS AARALHEY BE SRR TRy T
py{a@fw,% 220 ExppplesaaiotyicloalByl 4adicalpreraiytidpRdpiiizeptibbutyl or -5-i
cyclopentyl, cycloh , .cycl tyl lgoctyl, cyc GyCloe Ryl
1’%rl‘di‘dtré@i’:‘?c')ﬂﬁ'of éé’ﬁy?f}l’:‘lr c13cfc org‘?kgy%}%ét Cl%gé,— ‘o%ebg?sn%%g B f tr gf('a'?ndglrgglr?,% )‘ azolyl,
1,3, ¥otadiazobs Sohyh gl dionadinay!te @u@sﬁ*ﬁuié’d%?xﬁf&ﬁﬁfé~£'&h%.-5-y‘- 2-,

2Ry ygloalkyl sadicals, may be substiuiegbinany -9esitions.-#adiazol-3-
4 ,&’?y%?{sg%gc%iagfnp?e phenyl anc@x or 3-naphthyl. Phenyl adicgls mgaﬁ{cpe |3 of
oruhslibd i dbiatiaieht: oF polsdpstured RF EWAApI& mond- oGy RNy o
4 Bimdhstivies,myiigentical.orditferent sadicalmdbdihieri-a phenyinadieatimBzoly!
substituted, it preferably begrs png or.twg identical or different., 4. 5 6 7-or B-
1-spsfitusn Fhis" ﬁﬁ%agqu ﬂy%‘o gu%ﬁ?ﬁ@é%ﬁ%ﬁrﬂfgd?cas’in jrolips >
isstcineig pheryldkys-or7- or 8-quinazotiny!, 3-, 4-, 5-, 6-, 7- or 8-Cinno inyl, 2, 3-, 5-,
6-, 7- or 8-gquinoxalinyl, 1-, 4-, 5-, 6-, 7-or 8-phthalazinyl.
Particular preference is given to the N-containing heterocycles pyrrolyl, imidazolyl,

guinolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyt and pyridazinyl.

N-containing heteroaromatics are aromatic ring compounds in which one or more ring
atoms are nitrogen atoms, for example 1, 2 or 3 nitrogen atoms. The N-containing
heteroaromatics may be attached via all positions, for example via the 1-position, 2-
position, 3-position, 4-position, 5-position, 8-position, 7-position or 8-position. N-
containing heteroaromatics may be unsubstituted or mono- or polysubstituted, for
eﬁample mono-, di- or frisubstituted, by identicat or different radicals. The N-containing
hetercaromatics having 1, 2, 3,4, 5,6,7, 8 or g carbon atoms are in particular the
aromatic systems 1-, 2- or 3-pyrrolyl, 1-, 2-, 4-or 5-imidazolyl, 1-, 3+, 4- or 5-pyrazolyl,
1.2 3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or -5-yl, 1- or 5-tetrazolyl, 2-, 4- of
5-oxazolyl, 3-, 4- or B-isoxazolyl, 1 2,3-oxadiazol-4- or -5-yl, 1,2 ,4-oxadiazol-3- or -5-yl,
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phenyloxy, for example. In monosubstituted phenyl radicals, the

substituent may be 57 present in the 2-position, the 3-position or the

4-position. Disubstituted phenyl may be substituted in the 2,3-position,

2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-position. In

trisubstituted phenyl radicals, the substituents may be present in the

2,3,4-position, 2,3,5-position, 2,4,5-posifion, 2,4,6-position, 2,3,6-position

or 3,4,5 5 position. Heteroaryl radicals are aromatic ring compounds in

which one or more ring atoms are oxygen atoms, sulfur atoms or nitrogen

atoms, for example 1, 2 of, 3 pitrogep. atoms, 1. Qr 2,0xy06R;ai06, 11042
1@6‘1@?‘%‘?&%@‘%{%&&?%61 ion o?rc%ff@r%nt ﬁi&ter’oatoms._The 1%aweieroaryl
thradlicads Tnay BeyhttahethisdiatiohGsinors o exariprdipadht Pipdstion; 3- 07 4

2-.bpsjtion, 3-pgsition. 4-positian »pDoSHeAliRyP QS HRANYLPPSEIOB OR-, 5-, 8- or 7-
py@&&?ﬂ’oﬁ’%eﬁ%ﬁ@ r{;{djcﬁail’s ma b%%unsubstituteﬁor mono: %{ 45 B T-
ingolysdbstitufe @ farexainprazeihd-; di- 8 tHsubsat téB,B%ﬂéﬂe AT of e
ordétt‘ﬁﬁﬁ{laﬁg@qit_%ajsﬁ {h@a@?hlesglegggﬂmmﬁﬂm netix_pawslzagiam&a@nﬁmo!myl, 3-,

example, in the heteroarylalkyl radical, Heteroar : > example, 7. or 8-
Afari, Th@n?T?BW?BRH,’?%i azﬁyl#py%a%t@l?wgz% ;)ﬁ étra’zolyl, oxazolyl,
ey

indolyl, _indazolyl, quinolyl, jspauipelyl, phthalazinyl, quinoxalinyl,
foaﬁmaa@lmy an ginn%]l_inyl. H ter%aryl radicals are in particular f ar . i
ParthidaybRieseacifyIgentong- ByFRIKAINING SIS BIQGYEIRHRMIBI iTidgzolvt

Gl P PHRZNN pldoir tigeekinA, priafidinyl 2h dytiiazohd0 1-, -3- or
q-én%, ﬁvor 5-t%{trazolyl, 2-,4-or é-oxazolyl, 3-, 4- or 5-isoxazolyl, 1,2,3-

oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,5-oxadiazol-2-yl or
PR & 24- DrobAhaeianlyTBerd ar B-isothinielyl, 18V hixdiaZolupyior

-2yl 1,24 fhiadiazol 3. Of oy Jhiadiazd dditaarhslmal 9 the same or
”hﬂf) ﬁ&?ﬁ Eit, A—-,Oé-p 8”8”{%???1‘?%&%% or 4- ﬁyridg’zinyl, pyrazinﬁ{ 1-, 2-,
dBferént5-, 6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 25 3-, 4-, 5-, 6-

or 7-indazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyi, 1-, 3-, 4-, 5-, 6-, 7- or 8-

isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl|, 3-, 4-, 5-, 6-, 7-.0r_ . . -
Véhemtsingmpounds of e ’iQfB?Lé@cfﬁm%’szﬁn 3 *ﬂ-?%-;ﬁb‘?," 7-cgpiain one ormore
SrhbtbalazRyhrélee Bcbitesr ane theastriespondingd i des esthaging
p%?zé?cﬁ?)é{‘c% 1’3:'&3?132&8?&&9%%'1% clég':xﬁlégfjlé?ga%'éfepéﬁgg%ﬁgded in the invention,

especially the pharmaceutically usable salts. For instance, the compounds of the

formula la, b, ic, Id, le, If, ig, th or [f may be deprotonated on the sulfonamide group
and be used, for example, as alkali metal salts, preferably sodium or potassium salis,
or as ammonium salts, for example as salts with ammonia or organic amines or amino
acids. Compounds of the formula la or 1b which contain a pyridine or quinoline
substituent may also be used in the form of their physiologically compatible acid
addition salts with inorganic or organic acids, for example as hydrochlorides,
phosphates, sulfates, methanesulfonates, acetates, lactates, maleates, fumarates,
malates, gluconates, etc. The compounds of the formula la or Ib may atso be present

as trifluoroacetates.

The compounds of the formula la, 1b, lc, id, le, If, Ig, Ih or Ij may be present in
stereoisomeric forms in the case of appropriate substitution. When the compounds of

the formula la, 1b, Ic, Id, ie, If, ig, In or §j contain one or more centers of asymmeitry,
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Particular preference is given to the heteroaromatics 2- or 3-thienyl, 2- or

3-furyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4= or 5-imidazolyl, 2-, 3-, 4-, 5-, 6-, 7- or

8-quinolyl, 1-, 3-, 4- or 5 58 pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyrazinyl,

2-, 4-, 5- or 6-pyrimidinyl and 3- or 4- pyridazinyl. N-containing

heterocycles are ring compounds in whjch one or more ring atoms are 5

nitrogen atoms, for example 1, 2 or 3 nitrogen atoms. The N-containing

heterocycles may be attached via all positions, for example via the

1-position, 2-position, 3-position, 4-position, 5-position, 6-position,
thekeDRfiliasen SRepiinmiiyoeniaising higerativeles Rraynbgusminrbstitetetention
. or mong- or polysubstituted, for example monao-, di- or iri [ Y d
AR BPRE PRI T KRR Ao oA S R R, an
miRBed pbiveo By Shorddstarboroaents fareis friresarapiheraoinaiR SPaes

astefehar PN Jaoé: FhaflicriRidagn e dmple, Artmdazabd in the

dlaf%%ﬁﬁagzrgl-y-? -rqrE?S-'yI, ?L,25,4-triaz’ol-1-, -3- ggr -5-yl, 1- or 5-tetrazo|¥l,
inventiproins:oxatiolykrizali s RERaPEH 29 19V ARk 2R AsH eRlprotatory
anfirede@XafiRaRls3nAheTotnbBnaungiagoine yoretaytidned-iorifferent ratios or
~ 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4-thiadigzol-2- or -5-yl . .
n o IR ARESTA of 18 BTSSR ATV Rog) e p g ppan. f desired,
be-4fipyisty by sebaraiiog &-pyrioridinylc3stomarpyridhzitylopragirginile, by use of
. 3-, 4-, 5- 6- or 7-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or
'S%%fé%&}z%a’lﬁufsgnqheég‘}gﬁ% or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-

isoquinolyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 3-, 4-, 5-, 6-, 7- or
THE BirReiRYn2niidn BnclmphsbS-AiBoxsHRYic forts &F if.congiounds of the

8-phthalazinyl. 20 Particular preference is given to the N-containing
formaisa deyleLplRrdifiddaiLoiyl quinolyl, pyrazolyl, pyridyl, pyrazinyl,

pyrimidinyl and pyridazinyl. N-containing heteroaromatics are aromatic

ring compoynds jn which one, or maqre rj sare.nit r;
TS o TR GO OMER roThe Kir i T8 heons oo
acoay deatwbthit e phpbsniorshtexdrmplesererbed sitdipy ®L/00573,

WRRSTHON, Bro O 2R H O SoP AR RESioN 1 BISINEIOI08 7568,

-position. N- containing heteroaromatics may be unsubstituted or mono-
WEISB APt 4P ple mono-, di- or trisubstituted, by identical or

different radicals. The N-containing heteroaromatics having 1, 2, 3, 4, 5,

T AR B S S e TR e n
mixture with one another or in the form of pharmaceutical formulations on humans or
animals, in accordance with the invention, for the therapy or prophylaxis of respiratory
disorders, sieep-refated respiratory disorders, central and obstructive sleep apneas,
upper airway resistance syndrome, Cheyne-Stokes respiration, snoring, disrupted
central respiratory drive, sudden child death, postoperative hypoxia and apnea,
muscle-related respiratory disorders, respiratory disorders after long-term ventilation,
respiratory disorders during adaptation in high mountaing, acute and chronic iung
disorders with hypoxia and hypercapnia, neurcdegenerative disorders, dementia,
Alzheimer's disease, Parkinson's disease, Huntington's disease, cancer disorders,

breast cancer, iung cancer, colon cancer and prostate cancer.

Pharmaceutical formulations comprise, as an active constituent, an effective dose of at

least one compound of the formula la, 1b, Ic, id, e, if, ig, Th and/or lj and/or of a
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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-isoxazofyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yl, 59 1,3,4-oxadiazol-2-yl or -5-yl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 1,3,4- thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-y1, 2-, 3- or -4- pyridyl,
2-, 4-, 5- or 6-pyrimidinyl, 3- or 4-pyrid&Zinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6-
or 7- indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-indazolyl,
2 3 4-,5-, 6-, 7 5 or 8-quinotyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-,

8 1 ]
p lok ‘&6‘.7 0(3(; q#l%?ezggl?%e’%_eoﬂ_’ n rgcsicﬁig ﬁﬁhgggﬁﬁﬁﬁﬁg%%g@ &ally

unhmwm@mg%mdﬁéﬁﬁéé%%ﬁ%magyu ° RileeRaMmpiE, other active
r}%%é‘c%‘lou‘?ta@rméréﬁ’ deyd. Rﬁg'ﬁHE}ﬁfﬁ@éﬁtﬂé@Wmme ttain norma!ly from

containing heterocycles pyrrolyl, im zo zoI
0. MﬁcﬁﬂVp?bﬁ‘i’ﬁ@f‘tﬁfrﬁ?ﬁo‘?ﬁw%ﬂ&'ﬁﬁrff%%y% r]'Il-qy?ﬁfg T %)fj é)r}/céfél B rlcfg/f)gica”y
cothigildssattotrEtaignyl. Furylis 2- or 3-furyl. In the case of di- or
polysubstitution of a radical, the substituents may be the same or
different. 15 When the compounds of the formula la, b, Ic, Id, le, If, Ig, Ih
Tie# fjlcomaieoiieabiomonatisidicay PRSTOGHSRIS A She BERBIRVERRR' se. To this

e IRIQoK J\?ec"z F‘eﬁ%ﬁ?é@ﬂﬂ%?%&P}ﬁﬁ?&ﬂ%@ﬂﬁi@ﬁ@@ﬂﬁ@f%@@ﬁ% togather with

compatlb e salfs are also included in the invention,, espec fed to
ophEN AT AR (S BAE FGHR EE SR BH DB R A 56O
2 farmuia ihnigrddole rdfricsd i sdgenfyrhevdeipnotanatenh dre thred as a

sulf%r}grsné}de % Hciﬁgaand §.nlésggvgfa é ﬁngﬂ‘%%ﬁ?c? %Ikall metal salts,

§sium salts, or‘as ammonium salts, for example
as salts with ammonia or organic amines or amino acids. Compounds of

MEgd !a%“e%t% ﬂ ééwt%%@qn@ﬂrﬁ&%m%mw%@wm@éu@rtbm@hdm their
|nt

also be use f their physiologically compatible acid 25

phalulitneisewRATIG HRIRisBISHBRME AETNT T ERafRpRIEE 'S orally.
QVQ&?Q‘F}“Q@?’AV@H%ﬂ?aﬁééta?twf&@a!meﬁ?ﬁﬁﬁﬁﬂfmmewmcemgﬁpecsaily orally,

e et e Tl AMOSIEIeR, i T RS case
compounds of the formula la, Ib, Ic, Id, le, If, Ig, Ih or ij may be present in

The excipients which are suitable for the desired pharmmaceutical formulation are
farniliar to those skilled in the art on the basis of their expert knowledge. In addition to
solvents, gel formers, suppository bases, tablet excipients and other active ingredient
carriers, it is possible to use, for example, anfioxidants, dispersants, emuisifiers,
antifoams, flavorings, preservatives, solubilizers, agents for achieving a depot effect,

buffer substances or colorings.

For an oral administration form, the active compounds are mixed with the additives
suitable for this purpose, such as carriers, stabilizers or inert diluents and converted to
the suitable dosage forms, such as tablets, coated tablets, hard gelatin capsuies,
aqueous, alcoholic or oily solutions, by the customary methods. Examples of useful
inart carriers include gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, glucose or starch, in particular comn starch. The preparation may
be either in the form of dry granules or in the form of moist granules. Examples of

useful oily carriers or useful solvents are vegetable or animal oils, such as sunflower oil
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stereoisomeric forms in the case of appropriate substitution. When the
compounds of the formula la, Ib, Ic, Id, le, If, Ig, Ih or |j contain one or
more centers of asymmetry, 60 these may each independently have
S-configuration or R-configuration. The invention includes all possible
stereoisomers, for example enantiomegi or diastereomers, and mixtures
of two or more stereoisomeric forms, for example enantiomers and/or
diastereomers, in any ratios. Enantiomers, for example, are thus included
in the 5 invention in enantiomerically pure form, both as levorotatory and
or 88dlwdrasivtatesiulantipaciespandissosmtacormiotalidioresroiude. tivoexample,
waSQra %?Q%\%fsof’nsg 'fg:ff(rj%& Eﬁ)th%so?rmﬁ%mgg %Qggﬁm@%é{&gnts also for other

Feparation of individual sterecisomers can, if desired, be effected b
adsepisiealing omhauaseh joo Rstamplgy Ridvsdadse @V%‘%&rﬁﬁfb?%%fgélg?”e giycols.
isomerically pure synthesis units. 10 The present invention encompasses
all tautomeric forms of the compounds of the formula la, Ib, Ic, Id, le, If, |

FOnsgP U tPRE S mINRRUSEH REOIPHAN RS 8 4R NP TETHRN N asHYcsagmPounds
ushe, Prepared initA raceopdante witistbenpre par dtisrpovptitedswehiek apdubilizers,

d ibed i 001/00573, W0Q01/025189. W /04 . .
S OSIAE (W3R GARAEE S LR b s Bepion or emusion.
EAAODIRA 00BSS T helconpatm ettt eniciiameks N0l Fehlsgonesample
eté%%%rﬂ B%Hﬁﬁgl Nesri & ePIidiure W thiane RRehsnasHs firhaEyicose or

a}rmaceu_tlca’l ormulations on humans or animals, in accordance with
manaiiAlBAHEANFo IR &t APRFB SRS B e B P HEORI ST HIEERFEs,

sleep-related respiratory disorders, central and obstructive sleep apneas,

upper airway. resistance syndro Cheyne-Stokes respjrati r
SRR e e R N
adiypolsiarcsitaapn éar, @Empiciomets@trisiticiieptisurieps reapimispgnsions,
e '%&Eq\e{%%%&%@'&%@n’@@ﬂ@tm@di&%ﬁ%ﬁt%%r@%rﬁl%r s&WiNggredients or their

a%lapta ion in high mountains, acute and chronic lung disorders with
phygisintHcaiy ¢RpeRipiaR i YRRCREIR AR GRBRIEH T idprRSctionable
whzbeinesie dissassoRarinsansidisrase sticmEpy@nts. diseasa;atander

isorders, breast cancer, |un§ cancer, colon,cancer and f%rostat(? cancer, .
adg‘@amstrat;on i the form of aerdsols or sprays, for example for nasal administration,

are powders of the active ingredients or their physiologically compatibie salts. If
required, all formulations may also comprise other pharmaceutical excipients such as
isotonizing additives, surfactants, emulsifiers and stabilizers, and aiso a propellant gas.
The formulations mentioned may additionally be in the form of freeze-dried products.
The preparations contain the active ingredient typically in a concentration of from about
0.001 to 10% by weight, in particular from about 0.05 to 5% by weight.

The dosage of the active compounds or of the physiologically compatible salts thereof
to be administered in accordance with the invention depends upon the individual case
and, for optimal action, should be adjusted to the circumstances of the individ ual case
as usual, For instance, it depends of course upon the frequency of administration and
upon the potency and duration of action of the compounds used in each case for
therapy or prophylaxis, but also upon the nature and severity of the disease to be

treated, and also on the gender, age, weight and individual responsiveness of the
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Pharmaceutical formulations comprise, as an active constituent, an
effective dose of at least one compound of the formula la, Ib, Ic, Id, le, If,
Ig, Ih and/or |j and/or of a 61 physiologically compatible salt thereof in
addition to customary, pharmaceutically unobjectionable carriers and
assistants and optionally also one or more other active pharmacological
ingredients. The pharmaceutical formf&tions contain normally from 0.1 to
90% by weight of the compounds of the formulae la to Ij and/or
physiologically 5 compatible salts thereof. The pharmaceutical
niouuations.canhespragduced,in A MARRSHkI AW NB R st deidhisrapd che
active mgrec?lents and/or their physiologically compatible salts, together
profty B iéh@fﬁ%@éﬁﬂ?ﬁﬁiquid pharmaceutical carriers and/or assistants,
are converted to 10 a suitable administration form or dosage form, which
can then be used as a medicament in h n medicine Qr veteri ~
T . TGOV Bo L S G o prgor U may
tyfaraiyleerjentithipaine/ carieifrgsharmgdeuticans ciam matbres apssean Bledody weight

ab%qjmi%%e(%#%a%ﬁ@&ﬁ NP0l PREEHE AN BERRNMShEVaCEIher doses
nasally, nhalation or topically, especially orally, mtra,venous% %r dministered
mapeily bihenmsfersda adifiARYARE RISBAGRY S iNBE PERic R RR goministere
TSRS RisNsy Hehivasuisalle fr shaudesives dbarracguticals or 4,
formulation are familiar to those skilled in the art on the basis of their
admpett RRoURedge. In addition to 20 solvents, gel formers, suppository
bases, tablet excipients and other active ingredient carriers, it is possible
to use f% iexartEane, antioxidants, dispersants, emulsifiers, antifoams,

' Eﬁ%%’ﬁﬁas, Sraéservatives, solubilizers, agents for achieving a depot effect,

buffer substances or colorings. 25 For an oral administration form, the

Ligpgygbqﬂgm% are mixed with the additives suitable for this purpose,
such as carriers, stabilizers or inert diluents and converted to the suitable
dosage forms, such as tablets, coated tablets, hard gelatin capsules,

EBAVEOUR. aleghalicaod inytspleritnsprby theachstiimery methoddoiamples
of useful inert carriers inclﬁde gum arabic, magnesia, magnesium

M Phon&tE B OMRERRIAPYS Bhosphate, lactose, glucose or starch, in
Dptsticuldimetinystandibxi®ae preparation may be either in the form of dry

H@gyuleﬁ_gg%;e&r%% frmaipeistgranules. Examples of useful oily carriers

or useful solvents are vegetable or animal oils, such as sunflower oil
Mn.s. not significant

PEG polyethylene glycol
THF tetrahydrofuran
SEM standard error

VS. in comparison fo (versus)

Example 1: 2-(Butyt-1 ~su1fony§amin0)—!\!w[1(R}—(6~methoxypyridin—S-yi)propy!}benzamide
and 2-(butyl-1-sulfonylaminc)-N-{1 (S)-(6-methoxypyridin-3-yi)propyl]benzamide

-~ H
N 3
Ho |
/
oo
S T~




10

15

20

25

30

62 or cod liver oil. Useful solvents for aqueous or alcoholic solutions
include, for example, water, ethanol or sugar solutions or mixtures
thereof. Further assistants, also for other administration forms, are, for
example, polyethylene glycols and polypropylene glycols. 5 For
subcutaneous, intramuscular or intravenous administration, the active
compounds used, if desired with the stances customary for this
purpose, such as solubilizers, emulsifiers or further excipients, are
converted to solution, suspension or emulsion. Examples of useful

a) SQMERS REGIMARMPRyBiegisalsaline or alcohols, for example ethanol,
propanol, glycerol, and additionally al ions

: lly also sugar soluti
20t AT RN 6P L R TSP e AR LN o (PO o)
of MantinseshIoampias obsuithblengharnfadsein s idyniiatio g ddt mmol) of
buagsrngipoi%trf’i tion In.the form, of AGFOSRIS OLRTRSIERIRAMEOwWAaSAlred at
Heprime ation, are soﬁjﬁons, suspensions, emulsions or vesicular and

rosTideliapenadiedivehtiforend of mehEmaRgreEiERts g raRcaRtrated hydrochloric

ackhwsirlegically compalible-sall dryvaienardn anphaenpassiptisalty product was
unobjectionable water-miscible or %qugﬁlvent, oral |>%Jer§ Qfssu% 2-(butyl-1-

fitgEciepffavitll<t SUPRDIOG JHRA GRS R vs 15rA OF Gerosols or

sulBrYSHiab perrglledorinasal administration, are powders of the active
ingredients or their physiologically compatible salts. If required, all
formulations may also comprise other pharmaceutical excipients such as

b) 20(&dletiizing wuttitives) sumataahts emulsifiers and stabilizers, and also

3 AREPSaRi RS sTheumulsters ontisrod e siditanaty beia tution of
orm of freeze-dried iGgroducts. The preparatl.ogg §Onta&th%80t'vef disthvi ether

102 RUYBTIERIT 17 & A RElMPRBN GrAER Ao BV0 T R 10bs 1 ety '

AREpightHiR PRy ardfm RmbN U pRfplori¥bdopaveighitic2t Atier ddsage of -70°C.
oG TR ARG e o S e ey 22 dPsodium
sultetviduek npsatandrfotheptindalesctod tBpouidwe sgedeidectidor 1 hour. After

s ‘Eié%“r@é%%’%%%%fﬁ the individual.cRse sasasuaRairineianeayitiHependswele

Youse upon the frequency Of administratign and. liPon thegé)t??lnc%.a ml of
filicuedtioh Bt iErim ¥ es FRRRATHEIRS I Nt R Ua KA PSS thEa sy of
mRIRRhYIa¥E, Bubaisa ung pbenRAsYIefasnd severitpiofdridaisersaddeteAfter

treated, and also on the gender, age, weight i g [ trated
SRR ABRA (RO g Al gl B SRk concentrated
hyRethRracatel andronietiertggdyoora rotary evaporator. A residue was admixed
with 10 mi of water and extracted once with diethyl ether. Subsequently, the aqueocus

phase was extracted with sodium hydrogencarbonate and concentrated under reduced

. pressure, and the residue was extracted with ethyl acetate. Drying and concentration

of the ethyl acetaie extracts afforded 1.4 g of racemic 1-(6-methoxypyridin-3-
yhpropylamine.

c) 2-{Butyl-2-sulfonylamino)-N-[1 (R)-(8-methoxypyridin-3-yl)propyllbenzamide

4.4 g (32.7 mmol) of 1-hydroxy-1H-benzotriazole and 6.3 g (32.7 mmol) of N-ethyl-N'-
(3-dimethylaminopropyl)carbodiimide hydrochloride were added to a solution 07 8.0 g
(31.1 mmol) of 2-(butyl-1-sulfonylamino)benzoic acid in 250 mi of tetrahydrofuran, and
the reaction mixture was stirred for 80 min. A solution of 5.4 g (32.7 mmof) of racemic

1-(6-methoxypyridin-3-yl)propylamine in 20 ml of tetrahydrofuran was then added
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prophylaxis is being practiced. The dosage of the compounds of the
formulae la, Ib, to, Id, le, If, Ig, Ih and/or Ij may 5 typically vary within the
range from 1 mg to 1 g per day and per person (at body weight about 75
kg), preferably from 5 to 750 mg per day and person. However, higher
doses may also be appropriate. The daily dose of the active ingredients
may be administered all at once or it n@% be divided between a plurality
of, for example 2, 3 or 4, administrations. 10 Experimental part List of
abbreviations 15 EDAC N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide

ardyslieeinHds: R RleskonyRtIaRkisad BIMS% sfgmmmuwﬁ]d?HMxed with
n e e

1-hydroxy-1 H-benzotriazole n.s. not signific ol e
2P AP A PR A SPGB B £y oo o
exMarIg)Axanpledo ml each time of saturated sodium hydrogencarborfate
o iRochy oniamingl MR Bras e PRl o IBeDARM1-
s RiChytytrinsiHrb iAGAes h O RS G-Il R iraTiARS NAfbropylbenzamid
- ' : JOAB418) C on a Chiralpak ADH col
T%%’E%ﬁ'ﬁsuef%rﬁgﬁ%%r%%iﬁg%o (188 mmgf; gf solé?u?r? o C.O ume
(2 bohatemErelsntehaptans/sunadmeieng HUE inteapature: 30°C; flow
rA2MNIRORENZRIE QBIHIMARN AN AREIDSRAUERLYE et oXyRyBdm )

o? butylsulfonyl chloride were added dropwise a{nd th ?gctl%nMx}%q_ngxed
yipaerstiibenzansde st ApSA A ﬁ%razfﬁ%/@"i:‘hé“ i?%ur'e was acidified
fraft sOR TR BaRMbbydroshlitisylaminc)-N-{1(8)-(6-methoxypyridin-3-

yl)propyilbenzamide were obtained at a retention time of 7.2 min.

2 g of the 2ﬁ(buty{-1—sulfonyiamino)»«%ﬁ(R)~(6—meth0xypyridin-3—y§}propyl]benzamide
were dissolved with heating in 9 ml of isopropanol, then 8 mi of warm water were
added and the reaction mixture was allowed to cool slowly overnight. Filtration with
suction at 0°C afforded 1.5 g of 2-{butyl-1-suifonylamino)-N-[1{R)-(6-methoxypyridin-3-

ylpropyllbenzamide as coloriess needle-fike crystals; melting point 87°C.

Exampie 2: N«(2~pyridin»3—ylethyi)~2’~{[2—(4wme’ihoxyphenyi)acetylamino}—
methylibiphenyl-2-carboxamide

0
-
NN © N

H l
T

2T

15.5 g (0.115 mal) of HOBT and 21.8 g (0.115 mol) of EDAC were added to a solution
of 37.8 g (0.11 mol) of 2’—(tert—butoxycarbonylaminomethy!)béphenyl—z-carboxyﬁc acid
(Brandmeier, V.; Sauer, W.H.B_; Feigel, M_; Helv. Chim. Acta 1994, 77(1), 70-85) in
550 ml of THF, and the reaction mixture was stirred at room temperature for 45 min.
Subsequently, 14.0 g (0.115 mol) of 3-(2-aminoethyl)pyridine were added and the
mixture was stirred at RT overnight. After addition of 400 mi of water and 500 ml of

ethyl acetate and intensive stirring, the phases were separated. The organic phase
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acid and stirred at room temperature for 3 hours, and the precipitated
product was filtered off with suction. Drying under reduced pressure
afforded 9.6 g of 2-(butyl-1- sulfonylamino)benzoic acid. 10 b)
1-(6-Mfethoxypyridin-3-yl)propylamine 3 ml (23.2 mmol) of
5-bromo-2-methoxypyridine were add%e at -70C to a solution of 10.2 ml
of butyllithium (2.5 M solution in hexang; 25.5 mmol) in 50 ml of diethyl
ether. After 10 min, 1.4 ml (19.5 mmol) of propionitrile were added. After
2 hours at -70C, the reaction mixture was allowed to come slowly to room

wieparatuie R  dghof odiun dssulfatesdanahysatelwerdutienadbiedcandth

the mixture was left to stir for 1 hour. After subsequently addin f.
AR BT AR TS P By 8 SR E TG o B g over
mitifatavas sensentraleteIhecasiduevrasidissoive dhin Mixmlowaadttrirgiand
1.19(28 m\r}%olg)]%ft&odium borohydride were added. After

and t?atit%g’on'agog e
Cogﬁﬁj?ng overnight, fhé Feaction mixture was adjusted to pH 2 with

Theomselfiratéd 20 hgiiecHBic R MG R AissoNesHn &80 Bha rgtiylene chioride and

thEYABBIRICLs Avfigsiduesasahniseds with Hyml otvsaleranafextected overnight,
once with diethyl ether. Subsequently, the aﬁeous hase gzﬁs sztir&céevgas
theiARSBRILMPAYER NEh EARSEHERI St B RH RSP IRRt Fad &

uce
adPRBESINBLAPSIRG (Fsithie avataextiadtedrwithtedind agetate: @dgntp atifill out

o.S2Seaion of e cihylacciole.prlacl A10ide) A A AR aropuie

to PrEBatylifng tonidarodopNiEER MG inctRB Xy by Fitatavas SR A04id of

fﬁgg% 7 DeQfkvskemiy- Hazale 80l Br34) (82.7 mmol)
D'gl -et ?ﬁ?\l gdlm%%hylarﬁ%p%riﬁ?&qgﬁ)odiimi eh droc(y)loride Wdere .
4-5@@%@aewm@ﬁ'b?@%aegae(éﬁifiﬁ%‘i%‘f‘"% within 30 min. and the mixture

wis GitddlasHonviamiredpsrzeie auithinaa0 sddifitetiad oflisinyatrdand

_ the reaction mixture was stirred for 90 min. A,solutj f m

e IS A BB H B NG 1O e el AR ance
witatriaity cirioftisam iwasctiiericarisieio {65, dregawéth AdrehefnMihivsnabietipragid and

overnl reaglion mdtune was-ednaised wilhogaabehurtesraeh. Atter
Mé%(?rggtﬂe%%?ﬁ%%%%nﬁﬂxfg;ﬁﬁ%éetate. The orgﬁicgﬁg:se was extracted 5

dfingovatMEDAsieACHHATE 8PS ACH4ACPSERIAR HYE BB BR SR centiated
uriflition Rad hesdredioversnaghe sium-RLfai TdistiotdesBritgobnd allowed

oo UL S sty laming) Nk (B Do Py ipsqpy Toenzamide.

methoxyphenylacetylaminojmethyl}biphenyl-2-carboxamide, melting point 116°C,

were obtained.

Example 3: (S)—S-Fiuoro—Z—(quinoiine—8—sutfonyiamino}~N~(1-pheny!propyl)benzamide

o)
F N ~
H l
N~ Na =

!
0=8=0

sodium sait

N

~3

-

a) 5-Fluoro-2-(guinoline-8-sulfonylaminc)benzoic acid
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The enantiomers were separated by preparative HPLC on a Chiralpak
ADH column (250 x 4.6 mm); eluent: heptane/ethanol/methanol 10:1:1;
temperature: 30C; flow rate: | ml/min. 4.0 g of '
2-(butyl-1-suifonylamino)-N-[1(R)-(6-methoxypyridin-3-
yl)propyllbenzamide were eluted first ag? retention time of 5.9 min. After a
mixed 10 fraction, 3.0 g of
2-(butyl-1-sulfonylamino)-N-[1(S)-(6-methoxypyridin-3-
yl)propyllbenzamide were obtained at a retention time of 7.2 min. 2 g of
AR&ction mixture of 10.0 g (64 mmol) of 5-flucro-2-aminobenzoic acid, 16.3 g
2-(butyl-1-sulfonylamino -N%l -(6-metha: r;?i -3- i@ ride i
(183 mai%a%H%anﬁé%% %Ql%géjr%?] ngxg@% (Qfé &DH&M&%@WQ:%@ in

fiso ropanol, then 8 ml of warm .
savatarovaradaad dad andthg actaatmixayeines #loars tereeslallgrigvernight
overnight. Filtration wvit i f | of ethyl acetate.
T O R o eRig0 ml of oy 2
Sybeeopyibenireaidecas colresyreadidiivg WHRERECHMHRS PGt §5d and
e o e et DA, 155 8 (0418 el of HORT .
methyl}biphenyl-2-carboxamide . mol).of. .
roghge P ROrE NS ARHHS %—6&@&%%‘8%%‘%8'8%%\%‘{%%38 ; é”{’g%l zore
afol) of 2'-(tert-butoxycarbonylaminomethyl)biphenyl-2-carboxylic acid
(Brandmeier, V.; Sauer, W.H.B.; Feigel, M.; Hely. Chim. Acta 1994, 77(1),
70-85) in 25 550 ml of THE, and the reaction mixture was stirred at room
bleBipBElTear4Binsine Subdéaudarynel -4 (ohenylrigphibenzamide

-(2-amingethvl) pyEding wer e ripixtire Ywas stinediatRd 2.3 g
T oo

ml of water and 500 ml thyl ace
(%ﬁlaiﬁ[éﬁ%i9‘é(§t]rﬂH@?!@W%&@rge‘b%ﬁgt@dogiﬁ@%f .‘}9 &%g@%gompound

2WasashethenseMitnidQonbei sagarated sodium chloride solution and
twice with, 400 ml each time of saturated sodium hydrogencarbonate

"Bt Atter drying over magnesium sulfate in the presence of activated
carbon, the mixture was filtered and concentrated on a rotary evaporator.

cﬁqu ne r?%“é@ﬁ/@ Intermediaie. 9=/l s dissoligskin BODdBIEbn of 5 g of (S)-5-

ethylene chloride and then 100 ml of trifluoroacetic acid were.slq%yml of ethyl

fladted-trojneline-Araienriag Boshighe "eRY RERIOR FRERTHE TS
cengentrated updRsiadyeemipreat e shite residiievitasuaiimired veithyasdlized

frrgrl‘no.’fzg trg l»:)?%%&%ﬁoﬁpodo% arllgeggaéeoq @)qmﬁﬂc%%qﬂ(&:%iéﬁWqulsuIfonylamﬁno}—N-(1—

phenyipropyiibenzamide sodium salt.

Example 4: (S)-5~Methoxy-2-(4—methoxybenzenesu!fonylamino)~!\!-(‘I-

Q
/O N
H
I\IJH
o-;:S':’O

phenylpropyl)benzamide
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excess trifluoroacetic acid. 72.8 ml (530 mmol) of triethylamine were
added dropwise 10 to the resulting crude product dissolved in 170 ml of
methylene chloride, and 1 g of DMAP were added. Subsequently, at
5-10C, 18.7 g (100 mmol) of 4-methoxyphenylacetyl chloride were added
dropwise within 30 min, and the mixturﬁe8 was stirred at room temperature
overnight. After addition of 150 ml of water and intensive stirring, the
phases were separated and the organic phase was washed once 15 with
100 ml of sodium chloride solution, once with 25 ml of 1M hydrochloric
ThaGgrRRsLAWIRR Vi ARRI Rechitine tisaymtatedssoaitwdsrraged in
carbonate solution. After drying over magnesium sulfate and activated
WQQW%’% mixture was concentrated under reduced pressure. The
resulting oil was dissolved in hot acetonitrile and allowed to crystallize out

Exgl{%\ﬁ/‘{%>§§2/&Z%ﬁé%géigﬁlﬁgﬁg%%%ﬁeﬁ)%tg@i:ga%%gigfnyl%%rbr{r}]neﬁ;ng point
ariit6@etnd) s pisajhddcERanPed®: (S)-5-F

H :
5-Fluoro-2-(quinoline-8-sulfonyl id 87 _A-teaction mixture
cid, 16.3 g (193 mmol) of

of 10.0 g (64 mmol) of 5-fljoro- n
O 'ncﬁnesulfonyl chloride in

sodium hydrogencarbgnateane 16,3 G of
325 ml of water a @ ml or ethyHaceta als stirred at room
temperature overnight=" The aqueous phas&+as removed and extracted
once with 50 ml of ethyl acetate. 5 Subsequ GHEQY Hhase was
T}E’cﬁﬂﬂwm‘%ﬁ@ﬁ‘@%’ AfsHEdR L{gn essl?rrnte E)Qr(??% The %recipitated
wesicbwrasdfiltered off with suction and dried under

Example 6: N-(2,4~Diﬁuorobenzyi)—S~ch§oro—Z’—{[2~(4-methoxypheny!)acetyi—

aminojmethylibiphenyl-2-carboxamide

i =
s
o
HC o
O F
N
P

The compound was obtained according to the synthesis method specified in

WO0125186.

Example 7: Benzyl {2’—[methyl—(2npyridin—Z-ylethyl)carbamoyl}biphenyi-Z—

yimethylicarbamate
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reduced pressure to obtain 19.5 g of
5-fluoro-2-(quinoline-8-suifonylamino)benzoic acid. 10 b)
(S)-S-Fluoro-2-(quinoline-8-sulfonylamino)-N-(1-phenylpropyl)benzamide
5.5 g (15.9 mmol) of 5-fluoro-2-(quinoline-8-sulfonylamino)benzoic acid
and 2.3 g (16.7 mmol) of (S)-phenylpropylamine were used to obtain 5.7
g of the title compound according to tHémethod in WO 02100825. m.p,:
163C 15 c) 2 ml of a 30% sodium methoxide solution were added to a
solution of 5 g of (S)-5-
fluoro-2-(quinoline-8-sulfonylamino)-N-(1-phenylpropyl)benzamide in 120
ml of ethyl acetate. The precipitated sodium salt was ifterad off with
suction and recrystallized from 25 ml of ethanol to obtain 38 g of
(S)-5-fluoro-2-(quinoline-8-sulfonylamino)-N-(1- 20
phenylpropyl)benzamlde sodium salt. Exa ;

Y0 68 The compound
gcified in

amlnomethyl)blphenyl- -carboxamlde OH H O _
The compound was obtained according to the synthesis method specified in

WQO0125189.

Example 8: N~(2,4—{3iﬁuorobenzyi)»3—(2—{[2~(4—methoxypheny%)acety%—

amino]methyi}pheny])thiophene—Z»carboxamide
F

i

0O

The compound was obtained according to the synthesis method specified in

WQ00248131.

Example 9 N-(2,4—Diﬂuorobenzyi)-5—(2—{[2~(4—methoxypheny!)acetyi—

amino}methyl}pheny!)furan—2-carboxamida
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O 0 H N"-"6 The compound was obtained according to the synthesis
method specified in W00125189. 10 Example 6:
N-(2,4-Difluorobenzyl)-5-chloro-2'-{[2-(4-methoxyphenyi)acetyl- ami
no]methyl}biphenyl-2-carboxamide CI F H3CIOO/N-_g OF HThe
compound was obtained according to4he synthesis method specified in
W00125189. 15 Example 7: Benzyl
{2'-[methyl-(2-pyridin-2-ylethyl)carbamoyl]biphenyl-2- ylmethyl}carbamate
69 O\ 11/ The compound was obtained according to the synthesis
method specified in W00125189. 5 Example 8: F

N-(2,4-Difluorobenzyl)-3-(2-{[2-(4-methoxyphery} cetyl- amino]methyl}p
ﬁ,

henyl)th iophene-2-carboxamide F S F The compound was
obtained according to the synthesis method specitied in W00248131, 10

The compound was obtained according to the synthesis method specified in

WO0248131.

Example 10: N-(3-methylbutyl)-2-(2-{[2-(4-methoxyphenyliacetyl-

aminojmethyliphenyhfuran-3-carboxamide

Tz

.O
H.C

3

The compound was obtained according to the synthesis method specified in

WO00248131.

Example 11: N~(2,4—Diﬂuorobenzyi)—2~(2—{[2-(4—methoxyphenyl)acetyi-

aminoimethylyphenylithiophene-3-carboxamide
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15

Example 9: N-(2,4-Difluorobenzyl)-5-(2-{[2-(4-methoxyphenyl)acetyl- am
ino)methyl}phenyl)furan-2-carboxamide 70F F/\ HN OO O NH The
compound was obtained according to the synthesis method specified in
W00248131. 5 Example 10:
N-(3-methylbutyl)-2-(2-{[2-(4-methoxyphenyl)acetyl-
amino]methyi}phenyl)furan-3-carboxamitle H3C CH3 0 NH 00 H H3C,0
The compound was obtained according to the synthesis method specified
in W00248131. 10 Example 11: '
N-(2,4-Difiuorobenzyl)-2-(2-{[2-(4-methoxyphenyl)acetyIF
amino]methyl}phenyl)thiophene-3-carboxamide 7 FS O

H.C”

The compound was obtained according to the synthesis method specified in

W00248131.

Example 12: (8)-1-Phenylethyl {2«[2—(2—pyridin»2~ylethy!carbamoyl)pyridin—3—

yllbenzyl}carbamate
. ~I
M
| H |
YN 0 P
SAL
H

The compound was obtained according to the synthesis method specified in

WO (0246162,

Example 13: N~Cyciopropyimethyi—3~{2—{((R}-3-phenyibutyrylamino)methyl]—

phenylipyridine-2-carboxamide
%’ \/b
H
e N
o
N
H

The compound was obtained according to the synthesis method specified in

W00246162.
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O HY H3C.0 The compound was obtained according to the synthesis
method specified in W00248131. 5 Example 12: (S)-1-Phenylethyl
{2-[2-(2-pyridin-2-ylethylcarbamoyl)pyridin-3- yl]benzyl}carbamate IN O N
N O H The compound was obtained according to the synthesis method
specified in WO 0246162. 10 Example 13:
N-Cyclopropylmethyl-3-{2-[((R)-3-phenytbutyrylamino)methyl]-
phenyl}pyrid ine-2-carboxamide NH O O cO H The compound was
obtained according to the synthesis method specified in 15 W00246162.

£ xbnFisampiRAA) Benzyb 4-Diffuorobenzylcarbamoyhpyridin-2-yilbenzyljcarbamate

{2 -(2,4-DifiuorobenzylcarbamoyI)pyridin-2-y|]benzy|}carbam%te FON/
N O N O F The compound was obtaine ording to t Sis

o as

The compound was obtained according to the synthesis method specified in
WO0246162.

Example 15: Benzyl {4-[3-(3-methylbutylcarbamoyl)phenyllpyridin-3-yl-

JOL ONH
O NH 5\
SR

The compound was obtained according to the synthesis method specified in
WO0246162.

methylfjcarbamate

Example 16: N—(S—Methyibuty!)—2‘—{{3_(4—methoxyphenyi)propionyiamino}methy!}-S—
methylbiphenyl-3-carboxamide

-
©\/\gﬁ O

The compound was obtained according to the synthesis method specified in
WO0244137.

Example 17: N-indan-1-yl-2-methyi-5-(3-methyloutylsulfamoyl)benzamide
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methyl}carbamate 0 OI NH O 'x NH N The compound was obtained
according to the synthesis method specified in 10 W00246162. Example
16: N-(3-Methylbutyl)-2'-{[3-(4-methoxyphenyl)propionyiamino]methyi}-6-
methylbiphenyl-3-carboxamide ON O CH O 15 The compound was
obtained according to the synthesis meélg}zd specified in W00244137.
Example 17: N-Indan-1-yf-2-methyl-5-(3-methylbutylsulfamoyl)benzamide
73C'H O0 HN'_SO HN H C~CH 3 3 The compound was obtained
according to the synthesis method specified in W00100573. 5
Pharmacological investigations A) Determinatjgn of the activity on the
TASK-1 channel in Xenopus oocytes Buse or human TASK-1
channels were expressed in Xengpus y Bor this_purpose, oocytes
were first isolated from Xenogps'teyis and defoliculated. “Subsequently,
TASK-1-encoding RNA synth izeé in vitro"Was.injes ed/ nto these
oocytes. After two days of TASK-1 protein expre! , TASK-1 currents
were H,C CH _

3

The compound was obtained according to the synthesis method specified in
WO0100573.

Pharmacological investigalions
A) Determination of the activity on the TASK-1 channel in Xenopus oocytes

Mouse or human TASK-1 channels were expressed in Xenopus ococytes. For this
purpose, oocytes were first isolated from Xenopus jevis and defoliculated.
Subsequently, TASK-1-encoding RNA synthesized in vitro was injected into these
oocytes. After two days of TASK-1 protein expression, TASK-1 currents were
measured on the oocytes with the two-microelectrode voltage clamp technique. in this
measurement, the TASK-1 channels were generally activated with voltage jumps
lasting 250 ms to 40 mV. The bath was flushed with a solution of the following
composition: NaCl 96 mM, KCI 2 mM, CaCl> 1.8 mi, MgCl; 1 mM, HEPES 5 mM
(titrated to pH 7.4 with NaOH). These experiments were performed at room
temperature. For data acquisition and analysis, the following were used: Geneclamp
amplifier (Axon Instruments, Foster City, USA) and Maclab DI/A converter and
software (ADInstruments, Castle Hill, Australia). The inventive substances 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 TASK-1 control current
which was obtained when no substance was added to the solution. The data was
subsequently fitted to the Hill equation in order to determine the half-maximum

inhibitory concentrations (1Csg vaiues) for the particular substances.
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measured on the oocytes with the two-microelectrode voltage clamp
technique. In this 15 measurement, the TASK-1 channels were generally
activated with voltage jumps lasting 250 ms to 40 mV. The bath was
flushed with a solution of the following composition: NaCl 96 mM, KCI 2
mM, CaC2 1.8 mM, MgCI2 1 mM, HEF%QS 5mM (titrated to pH 7.4 with
NaOH). These experiments were performed at room temperature. For
data acquisition and analysis, the following were used: Geneclamp 20
amplifier (Axon Instruments, Foster City, USA) and MacLab D/A converter
In ang veoftwasedARingticnentacCastie HiteAusteaity. tihemupptivds listed below:
substances were tested by adding them to the bath solution in different
conCenipatiens. The effects 6t ihématstances were|dalgulatedas the

percentage inhibition of the }%gl&l(m‘ggl)current wiEkwag phiained
e

when no substance was added to the solution. The data was 25
supEeguoenly fitted to the Hif-d§uation in order to detrifine the

hajf @gﬁigﬂg%g}yibitory cancentrations (IC50 values) for the particular
Su gtances 74..1n this way. .the fnlln\A_/ing IC50.values-were-deter

minad-far
rcOCctTeTTmnmIc T TUI

the E&AIPRIENts listed below¥mpound IC50 (Nmol) IC50 (pmol) TASK1
(mi L ehdARKk{human) Example 1 0.150.10 (R-enantiomer) Example

1 Q.80 (S-nantlomen--{-Example2-0-43-0-57Exampl ;
065G 5 2.08 Examps 1,15 Example 7 1.§6§§ ample 8 J 0.55
Examglie@ 87 Example 1@B29 Example 11 0.35

Example 4 0.85

Example 5 2.08

Example 6 1.15

Example 7 1.06

Example 8 C.55

Example § 2.37

Exampie 10 1.19

Example 11 0.35

Example 12 3.36

Example 13 3.07

Example 14 2.90

Exampie 15 1.83

Exampie 16 2.77

B) Determination of the activity on the TASK-1 channel with the FLIPR technigque

With the aid of an ELIPR assay, the inhibition of the human TASK-1 current by the
example compounds was measured at a concentration of 10 umol/i on CHO celis in
which the human TASK-1 channel is expressed. This gave the following inhibition

values:
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Example 12 3.36 Example 13 3.07 Example 14 2.90 Example 15 i83
Example 16 2.77 B) Determination of the activity on the TASK-1 channel
with the FLIPR technique 5 With the aid of an FLIPR assay, the inhibition
of the human TASK-1 current by the example compounds was measured
at a concentration of 10 pmol/l on CHO cells in which the human TASK-1
channel is expressed. This gave the foITé\ming inhibition values: 10 75
Compound Inhibition at 10 pmolll Example 1 |1 81% (R-enantiomer)
Example 1 58% (S-enantiomer) Example 2 77% Example 3 182%
Example 5 88% Example 6 68% Example 7 57% Example 8 77%

Example 9 60%_Example 10 61%. Exa rﬂ%l_],__gg%‘%*aﬂg?}e_}% 73%
Example 13 6580FRaHBle 14 50% Exarﬁ}ﬂ\?'i‘%r‘?@tﬂo pmoll
Exampie 1 81%

(R-enantiomer)

Example 1 58%
(S-enantiomer)

Example 2 77%
Example 3 82%
Example b _ 88%
Exampie 6 68%
Example 7 | 57%
Example 8 - T7%
Example 8 60%
Example 10 61%
Exampie 11 88%
Exampie 12 73%
Example 13 65%
Example 14 _50%
Example 15 70%

C) Determination of the activity on the TASK-3 channel by patch-ciamp investigations

With the aid of the patch-clamp technique, the inhibition of the human TASK-3 current
by the example compounds was measured on CHO cells in which the human TASK-3
channel is expressed. To produce the TASK-3 cell fine, the human TASK-3 cDNA
(Genbank, Accession Number AF248241) was cioned into the eukaryotic expression
vector p658, which bears a DHFR (dihydrofolate reductase) resistance gene
[reference: Gene 1994 (148), 341-344, 18941, CHO (Chinese hamster ovary) DHFR-
minus cells were transfected with the TASK-3 expression construct using the Fugene
reagent (Roche Biochemicals) according to the manufacturer’s instructions.

Recombinant DHFR-positive celis were cultivated in MEM (minimal essential medium)



C) Determination of the activity on the TASK-3 channel by patch-clamp

investigations 5 With the aid of the patch-clamp technique, the inhibition

of the human TASK-3 current by the example compounds was measured

on CHO cells in which the human TASK-3 channel is expressed. To

produce the TASK-3 cell line, the humgn TASK-3 cDNA (Genbank,

Accession Number AF248241) was cloned into the eukaryotic expression

10 vector p658, which bears a DHFR (dihydrofolate reductase) resistance

gene [reference: Gene 1994 (149), 341-344, 1994]. CHO (Chinese
witham@tesoyatgp Dt Rze icait sotisnyBestritingfestbeanies tare ABKyzed for the
exaREoR TR HIND e UGRNG LeadentiRaLheRiAsATEiGals)

rding to manufacturer's instructions. Recombinant DHFR-positive

FleodSiiativori/nktivize O Ry IV E0HI MR R SBSBIIANG BRI O PeSSNET XB 4 DN
BIL0% Habized epbssyurmuiResinerRebelnacsivvese BASKZEdderdbmonstrated

expression of TASK-3 with the aid of a fluorescence-hase ity gss
5 by BRSO CRIRERER e A ZH A Lo | (& (e s
wHRATeRHeRSSsit¥e: dy didiativlac DibwicasrFiEh D yekiiak iftibnapositive cel
expression of TASK:3 was, demaonstr in inth : h-
5 BB AL GHET T et B0 KR e i the pate
claroprespoigietd halepbrinnatidi Gfhé-fémBrsrigsashaaine representative cel
Clo}ﬂé%?g?gnggy&pﬂbeggﬁ%wgre subsequently analyzed for resulting

potassium currents with the patch- clamp technique. The cell clone
10 CHO-244-8-1 was selected as the representative cell clone for

ToHbesayantinyestisaliors, I Tteiswestigatediecaubistancessahuresiignt chamber
were introduced into a measurement chamber ich.i s

R GRGRPRALD RS, A RO BIORHE S 1urs DUrO A e eosticate

glawessadmatsiaiishutiotsly celowitbelisvith vissehehrsiyEony&sadgotction

es?éc‘t%i?{lswwig%'%%%gi-g&fﬁ%ﬁé%%ﬁﬁéﬁp@é\ﬁif&g'Bﬁ?eﬁipﬁﬂﬁ aad eeaks Brigfon tore

suction tore I5 open the membrane patch and established aﬁvhole-cell oltage
15 opeaksg e BybapplyRRIcIoRAE €SaRIS 81 A X0 R 1B IBBRANE- (e RRRING I oitag
juGWE Rt MAS RO e RO VeliagR-alamipenonaisiensistite thenaiel obliage clamp
electronic patch-clamp amplifier (Axopatch-1 D). Th i f _1D). Th
C%\?&ﬁaﬁé‘épwgéerﬁﬁiﬁg?é‘oe t{aa(l%’r?%%}‘ris%%@ 26N j‘rﬁ%ﬂ&%ﬁﬁ%ﬁhe ath
acEoIipR. SLbe taopsentmtnyisithe hakddikimimisitgieoassittakoasg faimthe bath
so(iltff\igg.vﬁ!%egoncentraﬁon of the half-maximum inhibition of the current (ICso value)

20 was determined by fitting the curve to the mathematical Hill equation.

In this analysis, the following 1Cso values were determined:

Compound 1Cs0 {pmolfl)

TASK3 (human) 1
Exampie 1 1.0 uM
(R-enantiomer)

25 D) investigation of the action on respiration in rabbits

An apnea was induced in the rabbit by infusion of the narcotic propofol, 10 mg/kg/min.

The vehicle used for the compound of example 1 (R-enantiomer) was DMSO/PEG
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20 was determined by fitting the curve to the mathematical Hill equation.
In this analysis, the following IC50 values were determined: Compound
IC50 (pmol/l) TASKS (human) Example 1 1.0 PM (R-enantiomer) 25 D)
Investigation of the action on respiration in rabbits An apnea was induced
in the rabbit by infusion of the narcotic_propofol, 10 mg/kg/min. The
vehicle used for the compound of exa T)Ie 1 (R-enantiomer) was
DMSO/PEG 77 (0.2 ml/1.8 ml). The time from the start of propofol
infusion up to the apnea was recorded- In the control, the apnea set in
(Olgf%%yﬁg%y. Q%Y Sfigradministratigpel ikfimmgikgite. théthpnea was
compound’of example 1 (R-enantiomey), the onse%% th%r?par}fearl \ﬁﬁusmistfation of
reatsiigbdnaii GrRniel- SBEIARTIAA BB nACAREPES N mendEmeit o the
RS SR bl BOXTOStonont e opm e s
wasdpigyrd aaddidn .é@trﬁ}rwg{g};%}’lnnﬁ%%@%?r% %5’ %nvesér%gttions &iofopol
infdemo(iatsrie the effect of example | against central apneas. 10 E)

Investigation of the effect on the electromyographic activity of the
genioglossus muscle and the respiratory minute volume in rats The

Tatdenb (uHd BT exumsier D (RIMantiomer) and of example 2 was
investigated for 15 electromyographic-activity-ef-the-geniog

f Fa VoY P=Y -} I
At C-geiHOUIOSSUSTITUSLUIR
and forrespiration-stimulatgi sékect on A icle [ Example T

urethdne-chloralose-narcotized, vagotomized rats with|aRveitgntisifein

250 t0-300-g.-For-this-purpese;the-gentogl EMGaEtd as

measur@&zﬂﬂ/ means of EIVI%'Se engt‘ﬁ(‘)des h§e2 Lrggis![?)irati dél%aﬁ%ﬁ{ating
effect h@&eatgaiegay masaring the Pdpimitory miArd Wolume by B
means-of-a-tracheal-cannula; For-the 20 mvestigations, the rats Were
administered intravenously successively with 1, 3 and

The investigations demonstrate the effect of example 1 against central apneas.

ot

E) Investigation of the effect on the electromyographic activity of the genioglossus

muscle and the respiratory minute volume in rats

The compound of exampie 1 (R-enantiormer) and of example 2 was investigated for
electromyographic activity of the genioglossus muscle and for respiration-stimulating
offect on male urethane-chloralose-narcotized, vagotomized rats with a weight of from
250 to 300 g. For this purpose, the genioglossus EMG activity was measured by
means of EMG electrodes. The respiration-stimulating effect was investigated by
méasuring the respiratory minute volume by means of a tracheal cannula. For the
investigations, the rats were administered intravenously successively with 1, 3 and

10 mg/kg of the compound of example 1 (R-enantiomer) and of example 2, with
glycofurol (50%) as the vehicle, at 15 minute intervals. CO, was used as the positive
control for the stimulation of the genioglossus activity and of the respiratory minute

volume.



10 mg/kg of the compound of example 1 (R-enantiomer) and of example
2, with glycofurol (50%) as the vehicle, at 15 minute intervals. CO2 was
used as the positive control for the stimulation of the genioglossus activity
and of the respiratory minute volume. 25 78 Table 2. Effect of example 1
(R-enantiomer) on the EMG activity of7t§e genioglossus muscle in
narcotized rats (number n = 8). EMG activity in arbitrary units Example 1
(R-enantiomer) EMG activity basal 5% basal vehicle basal 1 mg/kg
3mg/kg 10mg/kg CO2 Mean 3.83 5.13 3.66 3.85 3.52 4.45 5.59 7.18

TaSEN. G880 $4e0x43n0:46 (R 35 8MidrossT @14be =& activiie O Jopgamiogiossus

k3201 9.0001, 5 Table 3, Fifech of sxample L (Rp RAQNORSH) At
resplratlon Fesplratory minute volume in mI/mln) on narcotized rats
(number n = 8) Example 1 (R-enantjomer). EMG activity-b

basal 5%-basal ———
vehicle bas | 1 mg/Kg 3rrig/kg 10mg/kg C02!Mean 1Examplech(Boanaggomen)

R Eg (gi?é_s'gl 1%22 9 20pEER 14 aREISS R, vehgie(.83%/ia.$. 10mg/kg
0. 0306 <.0001 Table 4: Effect of example 2 pn the EMG actiyity of the

genloglossu$ muscle $Or0 narcotized rats (number h = 11). EMG activiity

Mzawbitrary ung£xample 2 EMES acthy basal. 520 Baddl vehidlébhasal7.18
A

. N.27.1°2A11 5. 9. 921 9 AR D 4AF7- D Dbl
\V

1ma/kg-3malke10mlalke-COR-Mear-2-37-13115:2-34-9-46-2 173453155 =
SEND SEM 0,358 "]985 % 042650 0ep0 50 Hes blad enideh.oon 48

) Vi@l 0.001 79.0001 0.001 | 0.0001 | 0.0001

5 Table 3. Effect of example 1 (R-enantiomer) on respiration (respiratory minute volume

in mlifmin) on narcotized rats (number n = B)

Example 1 (R-enantiomer)
EMG activity | basal | 5% basal | vehicle | basal | Tmg/kg | 3mg/kg | 10mglkg
CO;
Mean 158 | 237 157 1204 168 | 246 317 375
SEM 12 22 9 20 11 21 31 25
p<vs, vehicie 0.0257 n.s. 0.0308 | <.0001

Table 4: Effect of example 2 on the EMG activity of the genioglossus muscle in

10 narcotized rats (number n = 11). EMG activity in arbitrary units

Example 2

EMG activity | basal | 5% Basal | vehicle | basal | 1mg/kg ; 3mg/kg | 10malkg

CO;
Mean 237 (315 231 [ 246 217 1 3.15 3.55 3.82
SEM 0.38 | 0.51 041 | 042 0.3 0.54 0.58 0.63

p<vs. vehicle 0.001 (.001 0.001 0.001




Table 5: Effect of example 2 on the respiration (respiratory minute volume
in ml/min) on narcotized rats (number n = 11) Example 2 EMG avcle
310mg/kg 209 146 178 151 253 279291 SEM 8137 117 16 20 26
p<vs. vehicle - 0.001 1 0.001 0.001 5 The compounds of example 1
(R-enantiomer) and of example 2 stimulate both the electromyographic
activity of the genioglossus muscle (taB’I% 2 and 4), which increases the
muscle tone of the upper respiratory pathways, and the respiratory minute
volume (table 3 and 5) significantly. The increase in the muscle tone and

iR @Sﬁgg‘&o 10.stimulationaction prevents.esitahe pidiserdetimion mi/min)
example central or obstructive sleep apneas and snoring. F) Investigation

orofameiaibiks imuwmeams i the case of oral administration of 1000 mg/kg
of the compound of example 1 (R- enantiomer), no side-effects were

observed. 80 [Claims 1. The use of dompounds of the feemulz b R(6)

i - ~! (MO RSN IRUZN I E inaadaick.

Ry B OBIONTA DR (10] R (11T EIOIRRARAG) 8y a0 | Tomaks
C(S)NR(12)R(13); | CO»

Mean 140 | 208 146 178 151 253 275 291
SEM 8 13 7 11 7 16 |20 26

p<vs. vehicle - 0.001 | 0.601 | 0.001

The compounds of example 1 (R-enantiomer) and of example 2 stimulate both the
electromyographic activity of the geniogiossus muscle (table 2 and 4), which increases

the muscie tone of the upper respiratory pathways, and the respiratory minute volume

10

15

{table 3 and 5) significantly. The increase in the muscle tone and the respiration-

stimulation action prevents respiratory disorders, for example central or obstructive

sleep apneas and snoring.

F) Investigation of compatibility in rats

In the case of oral administration of 1000 mg/kg of the compound of example 1 (R-

enantiomer), no side-effects were observed.
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R(9) is CXH2X-R(14); xis 0, 1, 2, 3 or 4, where x cannot be zero when
R(14) is OR(15) or SO2Me; 10 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, C2F5, C3F7, CH2F, CHF2, OR(15), SO2Me, phenyl, naphthyl,
biphenylyl, furyl, thienyl or an N-conggining heteroaromatic having 1, 2, 3,
4,5, 6,7, 8 or 9 carbon atoms, where phenyl, naphthyl, diphenylyl, furyl,
thienyl and the N 15 containing heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group consisting of
F, Cl, Br, 1, CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon

Clairatoms, dimethylamino, sulfamoyl, methylsulfonyl and 20

methylsulfonylamino; R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms,

cy. Ealk | having 3, 4, 5 or 6 carbon atoms, CF3 or phenyl which is
un %é‘r%ﬁ ?ocggglfﬂéﬂﬁﬁé’é B 19574418 18y pstituents selected from the

group consisting of F, Cl, Br, 25 1, CF3R§®2, CN, COOMe, CONH2,
COMe, NH2, OH, alkyl having 1, 2 carbguatoms, alkoxy having 1,
2,3 0r481 carbon atoms, gime , sulfamoyl, methylsulfonyl and
methylsulfonylamino; R(10), R(11 afé.each independently as
defined for R(9); 5 R(13) jsRigay ey ving 1R$3)3 or 4 carbon

or 4, where y cannot be 0 when

CF3; R(3) is CyH2y-R(16); y;is O,
b dlkyl'H&Ving 1, 2, 3,4, 50r 6

R(16) is OR(17) or SO2Me; 10 R(16y,

carbon atoms, cycloalkyl hﬁ(ﬁhg 3,45,
R(7} ib

in which:
CR(1} is C(O)OR(9), SO:R(10}, COR(11), CLOINR{12)R(13) or C(SINR(12)R(13);

R(9} is CyHa-R({14),
X is0,1,2, 30r4,
where X cannot be zero when R{14) is OR(15) or SO:Me;

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, CFs, CoFs, CaF7, CHaF, CHF, OR(15),
SO:Me, phenyl, naphthyl, biphenylyl, furyl, thienyl or an N-containing
heteroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,

where phenyl, naphthy!, diphenylyl, furyl, thieny! and the N-
cantaining heteroaromatic are unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting of F, C!, Br, I,
CFs, OCFg, NO», CN, COOME, CONHz, COME, NH3z, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylaming;
R(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky! having 3, 4,
2 or 6 carbon atoms, CF3 or phenyl
which is unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br,
[, CF3, NOz, CN, COOMe, CONH,, COMe, NH;, OH, alkyl
having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,2, 3or 4
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7, 8,9, 10 or 11 carbon atoms, CF3, C2F5i C3F7, CH2F, CHF2, QR(17),
SO2Me, phenyl, naphthyl, furyl, 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 15 heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituent8$elected from the group consisting of
F, Cl, Br, i, CF3, OCF3, NO2, CN, COOMe, CONH2, COMe, NH2, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon
atoms, dimethylamino, sulfamoyl, methylsulfonyl and 20
methylsulfonylamino; R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, ? or 6 carbon atoms, CF3, phenyl or 2-, 3-
or 4-pyridyl, where ph‘éz'r%m %-,%‘?oﬂmmj&ﬁf&f@%ﬁé&i%ﬂ&n dngithytsulfony!
substituted by 1, 2 or 3Bt EIg@Eairftom the group 25 consisting
of i 1C), BY;11 Ging, RGEB, NO2, CN, COOMe, CONH2, COMe, NH2, OH,

alkyl havg?g dadh %?{eﬂé@&té%ga%g'ﬁé iﬁ%ﬁ? rh% | g1,23o0r4 carbon
e T R I o e o

R(2) cisPydroae) efd R®) it &5 dsimbgabovesBens w GFs; 2 or 3; R(19)
R(3)isi€OPH,-ROR}2, CONR(20)R(21), COOR(22), CH20H; R(20) is

or
R{3)

hygrogens El’ky,l Ig,agi@g 4, 2},13, A;]or 5I carbon atoms, CvH2,-CF3 or
oy e B R BT P 1t ebaing off 7. . B,
1, BES o e t3view | co SMe S Rigarbon alrmamesioalivdikarving 3, 4, 5, 6,
having 17283%r4 carbdrcatbors aidkoxyCFs, CoFs, CaF7, CHoF, CHF,, OR(17),
S0:Me, phenyl, naphthyl, furyl, 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
heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Gi, Br, I, CF,
OCF3, NOg, CN, COOMe, CONH,, COMe, NH2, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky!
having 3, 4, 5 or 6 carbon atoms, CFs, phenyi or 2-, 3- or 4-pyridyl,
where phenyl or 2-, 3~ or 4-pyridy! are unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO», CN, COOMe,
CONHz, COMe, NHz, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methylsulfonyiamina;

is CHR(18)R(19);
R{18} is hydrogen or C.Hz,~-R(16} where R(16) is as defined above;
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having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl, 10
methylsulfonyl and methylsulfonylamino; vis 0, 1,2 or 3; wis 0, 1, 2 or 3;
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; 15 R(4) is hydrogen, alkyl having
1, 2, 3, 4,5 o0r 6 carbon atoms or CRZ; or R(3) and R(4) together are a
chain of 4 or 5 methylene groups of which one methylene group may be
replaced by -0-, -S-, -NH-, -N(methyl)- or -N(benzyl)-; 20 R(5), R(6), R(7)
and R(8) are each independently hydrogen, F, CI, Br, I, CF3, NO2, CN,
COOMe, CONH2, COMe, NH2, OH, alkyl having 1, 2, 3 or 4 carbon
atoms alkor@;yh vm%jl 2, 3 or 4 carbon atoms, dimethylamino,

suff amo eth nyl or methylsulfonylamino; 25 R(30) and R(31) are

eé@ﬁﬁbéﬁa@t@@hﬂﬁ%ﬁxgwaﬂ%@]ﬁﬁhb COOREEArbdh&dms; or

R(30) ane2@1jstogeathgearakghaiviat2imethylers gresnmmaeiior Hay-CF,
physiologically CRMD: @f'blﬁnﬁ@ﬁlm the compounds of the formula Ib 83 for
producing a medicamei % rophyIaX|s of sleep -related

respiratory disorders, ‘E’ IEY fé?i é%lﬁb?y%w&'% Fseisiigd by 1, 2
reisistance syndrome @nd @ﬁ%‘iﬁgeﬂtﬁ Sﬁﬁ@ﬁl@é asoldhastdoeieimsisiog of F,

the production of a me@ic&menCivy, tHEC Faig Dy, ALy apbyiakis FONH,, COMe,

sleep-related resplrat();r\}f_glsg;qiegg,q‘;iqg.]ort;gr\;-;g1 nd ebstryck gﬂﬂ?
and snoring. 3. The use as cl imed,in c %and/oerc\)é'%trﬁl%% Hggcaté?nszzgm ;
Vi

of a medicament for 10t legﬁhérapy 8|Tt
methylsuifonyt and methyisu fonylamino;

% isC, 1, 20r3;
W 50,1, 20r3;
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;
R{4) is hydrogen, alkyl having 1, 2, 2, 4, 5 or 6 carbon atoms or CFs;
or
R(3) and R(4)
together are a chain of 4 or 5 methylene groups of which one methylene group
may be replaced by -O-, -3-, -NH-, -N(methyl)- or -N(benzyl}-;
R(5}, R(B), R(7) and R(8)
are each independently hydrogen, F, Ci, Br, I, CF3, NC», CN, COOMe, CONH,,
COMe, NHo, OH, alkyl having 1, 2, 3 or 4 carbon atomis, alkoxy having 1, 2, 3 or
4 carbon atoms, dimethylamino, sulfamoyi, methylsulfonyl or
methylsulfonylamino;
R{30) and R(31)
are each indepandently hydrogen or alky! having 1, 2 or 3 carbon atoms;
or
R{30) and R(31)
together are a chain of 2 methylene groups:
andfor physiologically compatible salts of the compounds of the formula Ib
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4. The use as claimed in one or more of claims 1 to 3 of the compounds of
the formulae Ib and Ih. 15 5. The use as claimed in one or more of claims
1 to 3 of compounds selected from the group of N-(2-Pyrid i
n-3-ylethyl)-2'-{[2-(4-methoxyph enyl)acetyfamino] methyl}biphenyl-2-
carboxamide, N-(2-(R)-hydroxypropgh-2'-(a-(S )-methyl
benzyloxycarbonylam inomethyl )biphenyl-2- 20 carboxamide,
N-(2,4-Difiuorobenzyl)-5-ch
loro-2'-{[2-(4-methoxyphenyl)acetylamino]methyl}biphenyl-
2-carboxamide, Benzyl
{2'-[methyl(2-pyridin-2-ylethyi)carbamoyl]biphenyl-2-ylmethyl}carbamate
for pipdisinhSoRsisemedahtolb s ary e rsep Pdaxi T Ak deertettign sgspiratory
discinanse tantiatand dbsrsdive Sikepramveasusppaninistatiozistafibe gpedrome
and gﬁ@lmgged in one or more of claims 1 to 5 for oral administration. 30 8.
The use of as claimed in one or more of claims 1 to 5 for nasal
administration.
2. The use as claimed in claim 1 for the production of a medicament for the
therapy or prophylaxis of sleep-related respiratory disorders, central and obstructive

sleep apneas and snoring.

3. The use as claimed in claim 1 and/or 2 for the production of a medicament for
the therapy or the prophylaxis of sleep apneas.

4. The use as claimed in one or more of claims 1 to 3 of the compounds of the
formulae b and th.

5. The use as ciaimed in one or more of claims 1 fo 3 of compounds selected from
the group of
N-(2-Pyridin-3-ylethyl}-2'-{[2-(4-methoxyphenyljacstylamino]methylbiphenyl-2-
carboxamide,
N-{2-(R)-hydroxypropyl}-2'-(a-(8)-methyibenzyloxycarbonylaminomethyl)biphenyl-2-
carboxamide,
N-(2,4-Difluorobenzyl)-5-chloro-2'-{[2-(4-methoxyphenyljacetylamino]methylibiphenyl-
Z-carboxamide,

Benzyl {2'-[methyl{2-pyridin-2-ylethyl)carbamoyilbiphenyl-2-yimethyl}carbamate
and/or physiologically compatible salts thereof.

6. The use as claimed in one or more of ¢laims 1 to 5 for intravenous
administration.

7. The use as claimed in one or more of claims 1 1o 5 for oral administration.

8. The use of as claimed in one or more of claims 1 to 5 for nasal administration.



