1 Description Inhibitors of the TASK-1 and TASK-3

ion channel Summary In-a first aspect, there is

provi ded the use of Kvl.5 inhibitors for producing a

medi canment for the therapy or prophyl axis of
--respiratory disorders, sleep-related respiratory

di sorders, central and obstryctive sl eep apneas,
~upper airway reisistance syndrone and snoring wherein

the Kvl.5 inhibitors are conmpounds of the fornmula | a

la where R(8) is either a 1-indanyl radical of the
Debariptivha |1 or a 2-indanyl radical of the formula 11f

and in which: R(1) and R(2) |a are each

i ndependently R(20)-CrH2r where one CH2 group of the
inh@tbl?s of tEé mxﬂ’a}éneqﬂa@tswanmg 0-, -CH=CH, -C=C,

: -502- -NR(21)- or
CONR(21) R(21) |s hydrogen or al kyl having 1, 2 or
3 carbon atons; 5R(20) is H, CH3, CH2F, CHF2, CF3,
, C3F7, cycloalkyl having 3, 4, 5, 6, 7 or

carbon atonms, NR(22)R(23), CONR(22)R(23) -0R(24),

In .a'ﬁigR 24) rf%gyol&lid%gt %ué\cl-eigto gvﬁltj rlg@he erpgé: c| S a medicament

for thmﬁbﬁmlwwdph@mﬁlstdiee%r@w &sﬁtdé@ BREpIreRY Rs@iffory disorders,
nsu ut.ed 10or .substi t ut ed. '

centi] 0 Rl EC AP Al GRPE B (RS EHes Svargmer and snoring
whei@in thBiKv115, inkibitbrs BRcontPuntiéias thelbrmizkf lay! , et hyl,

hydr oxynet hyl , hydroxyet hyl, methoxy, dinethyl ani no,

sul famoyl , met hyl sul fonyl ang t hyl sul f onyl am no;

R(22) and R(23) 15are each in ependently hydr ogen or

al kyl havi ng 1, 2, 3 orR(4) R(B)

Su

R({7)
o /
W N
RN, _s N
R(8)
O

I R(3)
R(1)

la

where R(8) is elther a 1-indanyl radical of the formula ll or a Z—mdanyl radical of the

&mnuhi" _ 7
R(15) ' R@ R(15)
ROH R(14)
R(9) 2
' . R(13
R(10) R(1T) | R(13) © . RO r(11) (19
L R(12) R(12)

,“ 1

and in which:
R(1) and R(2)
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carbon atons; O R(22) and R(23) t oget her

are
CH2

a chain of 4 or 5 nethyl ene groups of which one
20group may be replaced by -Om-S-, -NH,

-N(rmet hyl)- or -N(benzyl)-; R(24) is hydrogen or

al kyl having 1, 2 or 3 carbomnztons; is zero, 1, 2,

3, 4, 5, 6, 7 or 8 or 25 R(1) and R(2) together are
a chain of 4 or 5 nethylene groups of which one CH2
group may be replaced by -0-, -S-, -NH, -N(nethyl)-

or

-N(benzyl)-; R(3), R(4), R(5) and R(6) - are

| , F, d, Br, I, alkyl
q?@%g%ﬂ H%SB%‘]H%%H%F%Z r ggn 30at ons, rcycl ogl ky);l

avi
havi

havi

wyeﬂ?, ore CH; gﬁqup7ofdhe & ldagnwp mayhe remwecttsse-o NepH=CH-,

v e, <00 3RO iR, s ot g

| b ra@tyad hedrogdre of alkmﬂwnngCKI-ZZmGsaran wtomms; phenyl ,

Suns PGPS BRECCHP CEn b s HoRER Ty 524, 5.6, 7 o

A, Br, 18 c4bdn ahiRs, Nmzzmgm) CJGONR@ZIZR(%}?LORI(%) -COOR(24),
nmet hoxy, di met hyl ami no t[|ns | sul faonyl

and et hyRhaRyt o1 NRORiRInRg helerd cyf,‘ez Bing1, 2 3 4.3,6.7,80r9
or 3; R(ZSkbé&toits2?) are each ~

i ndependent |y hydro%en or al kyl ‘having .1, 2,

carbon 10at omwhese p

or

enyl and the —contalmng heterocyc?e grre jnsubstntuted
or substituted by one or two substituents selected from the group
consisting of F, Cl, Br, I, CFz, NO,, CN, NHy, OH, methyl, ethyl,
~ hydroxymethyl, hydroxyethyl, methoxy, dimethylamino, sulfamoy,
methylsulfonyl and methylsulfonylamino;
R(22) and R(23) ‘
are each independently hydrogen or alkyl having 1,2, 3or4
carbon atoms;
or
R(22) and R{23)
' 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(24) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
r iszero, 1,2,3,4,5,6,70r8; '

R(1) and R(Z)‘

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(3}), R(4), R(5) and R(6}

dre each independently hydrogen, F, CI, Br, |, alky! 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, alky! having 1, 2, 3 or 4 carbon atoms, a fluorinated alky!
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R(4} e'smistipaen onaey
R(OY Iydrsdpst, Idpgges §r@eﬂcspaq299 fromthe group

R(26) and R(27) together are a chain of 4 or 5

met hyl ene groups of which one CH2 group may be-
replaced by -0-, -S-, -NH, -N(nethyl)- or
-N(benzyl)-; 15 R(7) is hydrOﬁgn or al kyl having 1,
2, 3 or 4 carbon atons; R(9) hydr ogen, OR(28) or
OCOR(28); R(28) is hydrogen or alkyl having 1, 2,3 or
4 carbon atons; R(10) and R(11) - are each
i ndependent|ly hydrogen or al kyl having 1, 2, 3 or 4
carbon atons; 20R(12), R(13), R(14) and R(15) are
each i ndeapxﬁml@ﬁthqvfohydlao@@iﬂlzx(}FyHQ or ghepyl,, al kyl

gav |4 n951 62, 7w h ég 83?@%55'%&?%%5g%%%§ @%Lg%hﬁv'bsﬁuen&

- C3F7, -N3, -&lBcied Yrobs tiRsgrBu SpnsistirgrofF, aerrenﬁFs, NO,, CN,

f4ur3él gr gn gh%onéﬁl ni @g h%‘eroc cle lg i ﬁ ‘QP suh%moyl
thienyt, furyhegijbuifbay tl\&ﬁmﬁbmywun@qm:abocycl e are

unsubstituted aor substltuted by one or two
substitu¥it 9 5@ @ctied fromthe group consisting of F,
A, Br, lijs@Bpr 82, CM N, Onl, nethyl, ethyl,

met hoxy, ~di matﬁ I'am no, sul fanoyl, 'mat hyl sul fonyl and
met MR )ﬁﬂd)ﬂ@?étm no;- 30Yis -0-, -CO, -00-0-, -0-00-,

o e S g I o

in each swsws;via the atomonthe left; R(30) is
hydrpgen or alkyl having 1, 2 or 3 car bon atons; 1is
zero, 1, 2, 3, 4, 5 or 6; R(29) i-'s hydrogen, nethyl,
CF3R(Z3)Hmd Ri2FP, cycloal kyl having 3, 4, 5, 6, 7 or 8

: ?:E)E.%?ggqu@ ar%éﬁéﬁﬂ Of% %ﬁﬂgyéqﬂ a‘érﬂpe}] 813 wpuch one CH; group

het er ocygila§ U@&&pl&@edbyZO 3S-4-NE, -Nimethy®- er-&(m&ﬁ?m
atons; where hen¥‘ and the N-con réal ni ng heterocycle
aving 1, 2, 3 or4¢a at ed by one

COI’]SI stin CF3, NO2, CN, N112, OH,
28) Iégh%ogen@ﬁ@ll%www oy PEAFHEON SOy | |
E{ onytand net hyl sul fonylam no; R(31) is
hydroge 2)r al kyl having 1,2 or 3 carbon atons; R(32)

andary eah indepasisiently hudserd aralkyl MDY eh Zoor 4tahpn atoms;

R(WW%)lR(&) andGg(14) 15carbon at ons;

are each independently hydrogen, F, Cl, Br, 1, alkyl having 1, 2, 3, 4 or 5 carbon

atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, -CN, -CF;, -C,Fs, '

-CsF7, -N3, -NO,, -Y-CsHas-R(29), phenyl, thienyl, furyl or an N-containing

heterocycle having 1, 2, 3, 4, 5, 6, 7, 8 or 8 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, CI, Br, 1, CF3, NOz, CN, NH,, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methyisulfonyl and
methylsulfonylamino;

Y is -O-, -CO-, -CO-0O-, -0-CO-, -S-, -S0-, -S0z-, -0-S0, -SO-NR(30)-,
-CONR(30)})- or -NR(30)CO-, where the bond to the base structure is in

each case via the atom on the left;
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or R(32) and R(33) together are a chain of 4 or 5°
nmet hyl ene groups of which one CH2 group may be
replaced by -0-, -S-, -NH, -N(CH3)-._ or -N(benzyl)-
id The disclosure also relates to the use of
conmpounds of the fornmulae la, Ib, lIc, Id, le, If, Ig,

I'h and/or Ij A3 A2' A4 R R(30) R(31)(4)
- AL..,....5)- Il R(1)?,.0 N---1cA5 |11 A/3-.." A6ld
R(2) N. A7 5

R(30) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
S is zero, 1,2, 3,4,50r6;
RtZQ) is hydrogen, methyl, CFa, C,Hs, CsF7, cycloalkyl having 3, 4,5,6,70r8
carbon atoms, -OR(31), -COOR(31), -NR(32)R(33), -CONR(32)R(33),
phenyl or an N-containing Heterocycle having 1,2, 3,4,5,6,7,80r9
carbon atoms;
where phenyl and the N-containing heterocycle are unsubstituted
or substituted by one or two substituents selected from the group
consisting of F, Cl, Br, |, CF3, NOz, CN, NH;, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsutfonyl and
methylsulfonylamino;

R(31) is hydrogen or alkyl ha\nng 1, 2 or 3 carbon atoms;

"R(32) and R(33)
are each independently hydrogen or alkyl havmg 1,2,30r4
carbon atoms;

or

R(32) and R(33) _ _
together are a chain of 4 or 5 methylene groups of which one CH;
group may be replaced by -O-, -S-, -NH-, -N(CHz)- or —N{benzyl)-,



XR(4)R(5) R(5)V ,X R(30) R(31)R(3)R(30) R(31)
R(1)R(1) RU R(2)R(2) R(6)le R(4) R(3) R7) If WO
2007/ 124849PCT/ EP20071003293 2~ R6 1 R7 , 6'11 R8 0

The disclosure also relates to the use of compounds of the formulae la, Ib, Ic, id, le, If, ig,
Ih and/or |j

la : R{7) . | b

A3 R{3)
% VLT/

Al _=A4 R(4)
R(30} R(31)

R(1 -
( )\‘N =" A5

10

e R(6) If
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and/ or physiologically conpatible salts thereof for
the production of a nedicanent for 5 the therapy or
prophyl axis of respiratory disorders, sleep- related
res |ratory di sorders, central and obstructive sle
fﬂﬂﬁ@ﬂ@ 8oper airway resistance syndrone, PETEP20071603293
CheyneSt okes respiration, snering, disrupted centra
respiratory drive, sudden child death, postoperative
hypoxi a and apnea, nuscle-related respiratory

di sorders, respiratory disorders after |long-term
ventilation, regpiratory disorders durin aoqptatlon
i n hi gi(@0, mountjlai ns, 8cute and chroni c§Tung

di sor der s_4R&b nexi 8 i

and hyper cagi a
neur orkege i ve dhsig{zders denent i aj 7hei ifer' s
di sease, Barkitnson's Lease, Huntingl $_di ggase,
ce

cancer dj & BBkast cancer, IReTg “col on
cancer a prostsate canggr. 15 The conpyndss of the
formulae la-1j gnd/or physiologically cO e
salts thereof i ?bl t so-called TASK potas QJm
channel s, especially the TASK-1 and/ or TASK-3

subt ypes. Patassi um channel s are w despread nenbrane
protei ns which, ow ng to ghei rr120 i nfl uences on cell
menbrane potentials, playjan ijoportant role in many
physi ol ogi cal proce &he various classes
of "t he potassi um channe] di stinctiion is drawn on
the basis of their nple ,F%Pctur@ bet ween t hree
| arge groups which &Pe
2007/ 124849PCT/ EP2007/ 003 93 $ Characterized by the
nunber of transmenbrane domed? %Q 4 or 6). The
group of the potassium channels with four

and/bPPRSYSRIYIGIRG cORPHaBISsdIE tHeldofidr &k proaietidheoflaredicament for
other's in that their representatives each have two

thegberapy @frambylam of fFesRiraipry qu%rsCﬂsﬁ:Pr@!gtegrf@spaﬁé@v disorders,
cermz{l ahd Sgs 7 < Igz%Py i oge@ér%a?‘?ésl%ﬂce me Cheyne~

ecul ar channél s; w Yor k
Stokeadespiiation, 5909ng,8ig)pteziErtes Iesmrﬁtommxtei sHdden ehilggdeath,

e

dxsmecshafmra;nganrmmmtumw respatony dlsmer%@rmgedmmimn@ high
tenti al
it b8lse 30 cHETE b SaGR by i,

newroﬂajmtatami@rﬂm @meub@,rﬁl&h&meﬂ;’swmsexParhiasc'm\sldisease
channel [ not di.scovered until the
HuHSs Blsedim: CPORH RGeS BT ST, D 7abf&dRn fancer and
pro$tdiKcahcef ASK- 3, TASK-4 and TASK-5, have now been
described. Oher terns used in the literature for the
underlying genes are KCNK3 or K2P3.1 (= TASK-1),
&&Nﬁé oKﬁh%goIQ &gﬁ% difble salts thereof
h ot s@%fbr@glﬁ(}@f@ﬁ é’?%[ = TA%K arlrri% KCNK17
inhigjt srzzzxaiied TAEK poigssiym cimnetb) esmreai@ﬁ@%t é\§€< handiopJHSK-3
su#%é&l nthis famly is possessed by the TASK-1 and
3 channels with an amno acid identity of nore
than 50% Dinerization of K2p channels forms

[ : ; Mthe
Potfsggértnuchl ?l’\elg%% Fgm&%ﬁéﬁmﬁ%g&?t?lﬁ% gth‘?g’r%]h?&uerf A their
inflodraes @nscell mmimrhaerm:demtmls planan impatant ele immahKpbysiological

St ream thm@g.?llﬂ\tgéggcggséﬁg tp%ﬁ%ésgﬁ%tcégﬁgqu éisﬁrtc(%n is drawn
on hﬁtbﬁsw:bfﬁﬁélr FdvldoularatrutABK betaeeh Hi&Klabge groaps evhich are
possible in this context [Berg A P., Talley EM,
Manger J.P., Bayliss D. A ; Motoneurons express
Het eromeric TWI Krel ated aci d-sensitive K+ (TASK)
Channel s contai ning TASK-1 (KCNK3) and TASK-3 ( KCNK9)
subunits; J. Neuroscience 2004 (24), 6693 - 6702]. 25
The TASK channel s are notable in particular for their
very strong dependence upon the extracellular pHin
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4 A.J., Honore E.; Properties and nodul ati on of
manmal i an 2P donai n K+ channel s; Trends Neurosci.
2001 (24), 339 - 3461. TASK-1 is expressed in the
brain and al so in spinal ganglia and sone peri pheral

wd 10851Rsw for exanpl e pancreas, placenta, UpefaB07003293
| ung, heart, kidney, small intestine and stomach. In

addi ti on, TASK-1 has been det8cted in the

chenpsensitive cells of the brainstem and of the
carotid bodies, and al so the notor neurons of the
hypoglossal nerve. TASK-3 is expressed mainly in

chegacderaad iy hesymber tOfKaDsmEP@ﬁ@ﬂ%d@a'"ﬁ%ﬁn%ﬁﬁ}CT@ QTOUP of the
pdﬁ@ﬁﬁﬁ’%hﬁhnel%h%ﬂlt %Mn%mbﬁﬂ%%%gﬂneﬁé is dg rﬁﬁ&f fré';mlthe two

angal os M N.; 10 Distribution analysis o
otheredn thatiher represantalives isanh bave twp pmrgsimsalm witieh i rs why these

5 S B AR O IO 15 o ey

of(t@tumannb&s mm&wptnrhmadn&;a:h 4991-(868)H 238 Zﬁiégann functional terms,

58 P QS 66 D ouBIPR 05 Bl e

ﬂawmmdgaﬁhemumtchqﬁtaﬁ ah ifhpertamt roledoaihe eestingtMembeper potential and
hre3ﬂ% ratorg g{ “ﬁ&ﬁ’( and II oc s coeruleus. It has
a9eR e SXrHgbl 1 MYRERIE § are involved in

respiratory regulation in respiratory neurons of the
brai nstem in carotid bodies and in notor neurons

A RN R Ty IocH ST, BleTas draanane Kon STl e HeAleg he TASK

ch&Bhdis, vhich WRrd HBOdistverBE uBNIBRE eﬂ& of ﬁ‘\%dﬁﬁyéﬁta%d of which five
respiration (hypoxia, hindered breath mﬂg in the

reprgsentabives2 @ ih TABKsA, TéaK-3eTABKH aich SKT% &ave npwdeen
: Eﬁﬁéﬁt%ﬁ\ﬁé B8ed ?fthte']ﬁeréflﬁé lfci]r thd uﬁ’&é o%q\e;erirélrsna‘éé gc NK3 or

eaci Ic nmetabolites act at ere
K2R3e! (5t TASHK- ‘r)elﬁeé"@ o &R@gd L FAGHE), HENIDenKRRg. 1 (= TASK-3),

3OSl PN RS SRR L St o) e

grediestrhempiogt mtlymrthgtfhaﬁiy apd¢Bestddby eI ASHM IdndaTmSK-s

BA. E.: An - i,d- N
eniihels M artnR At PSSR ehin 80, Bimerization of Kan channels
forpatfesstionat piassiam charnets with artotal offbeniure ceps. orhe streams which

ﬂotﬁkroug&ihq@%ﬁglelsﬁr%%gge%%go in é‘@ﬁltgjag'urq gg%%{o §t§eadn in addttion
to Blhﬁmo)dlrﬁ@ﬁ%dt@h%ﬂ RHessmpiel twe TASKaKor b mmrotems

é)%essed in brainstemres |rator3/ neur on
P

Megzatinn BhlAPE bagd 265KK-3 50 passile rnlt’mﬂ confext fBerg AP,

Tanéyee QRS fManBet DE . aSégH?é’s@AOfM&Bﬁ&RSSQékﬁréyéfHEféf'BrﬂBﬁc TVIK-
conjunctlon with an activation of the notor neurons

relgiediasid-sgisdiedss ATARK) GChanmels gghtaining kAGE- TofKGIWHES ) areki ASK-3

- (KEfIRBNEl S, 3WEHRLENEE S0 B4 BoNDsmTl L aneous! y

ze the upper respiratory’ pat hways
2007/ 124849PCT/ EP2007/ 003293 5 and protect them from

T T Rl S holERE T peicRet HrspSE i 3 o58 Belfnasnos upon the

exﬂrahellulappH in Mphwmbglqaatdmgay%e thenrizlsoaredgteibivdd atheeidic pH and
fore fin

Ki L ch |s ca f.or th ,
ot AFAISE BLSaM g g s Spa e oy b BRsiparcafuncton of a
se:tﬁrc]:fé Q\mlcgpﬂf@tgiatés @nﬁmmangu@ 1r$trfee$3ctrabdﬂﬁﬁéi‘ pif !ostﬁnrid%bﬁhtﬁhg cellular

e reduced in re iC |s ener at
SioBgIS i 8 EaP o A el Gierad | (Fers Fodir bl gReyes R.
Heln&abhat!, QRzHMgki MIETABREA iRt tﬁa’tkgfo)(mBMﬁ‘x‘r%el ® deh8e

presence of contraction of the er res

o xI5E1oh Ly Eriation PP RIS CIPGIERh RIS SARG % 169 (160, B4RE - 5471; Patel

upper respiratory pathways are 10 present in the
event of obesity (lipotrophy) and anatomc

predi sposition (e.g. retrognathia). In persons having
this predisposition, the tone of the dilating nuscle
structure of the upper respiratory pathway nuscle
structure nust always be increased in conparison to
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25 Snoring is generated by flowrelated vibrations in
the upper respiratory pathways. It arises in the case
of excessively narrow upper respiratory pathways wth

- sinmultaneously insufficient nuscle tone of the upper
PSP TREEP Yy pat hways and hence has a cl ose PCT/EP2007/003293
pat hophysi ol ogi cal relati onsh%p to obstructive sleep
apnea Snoring can thus be regarded to sone extent as
a precursor of obstructive apnea. An increase in 30
t he rruscl e tone of the upper respiratory pat hvvays

A OB Brap ik miiianah B i Gabal 285t channels:

TrMSZNQLWo%eAEG@PQW) EPB003246]03293 6 Central apneas are
caused by central disruptions of respiratory
regul ation. They are prevented by the sinultaneously

| TARSPiig 8iphreBsckt ih ke Bidimand alsiodn spinal ?@»gnﬁmatsbwe petibheral

|nh|b|tormpieeffect on the mnute vo TASK- 1
tisglifsn Y| exaEIne BANGEERHT PASEDE, YIHBOVRS. rh?@!?l lidpgy. senafffintestine

anBREHAN, 1Rhddash, ﬁtAsm Ha¥s bere,tneiéteaed H‘thb ReehmdbERditivd dells of the

i's possible that they are invol ved
brajpstaesang ehite @@@hﬁ lhoﬁmaayd dlsedbe m,qt@r naurens ¢idhe hgpoglossal

7 ne@eWA&@S %e%% %N%(illylﬂﬂlé éé\'ggtreiéurgﬂgﬁ@t%@%e% nnerlume G.,

CrapsieniC.G. nMpadiomer Pupkwertir MiboKeiselBEH. eGlober kt., Pangalos M.N.;

o Ty ey e e

cesteal mervous sybteadaed peripfieayidvibb Braindtes. R0OhB6) o1 — 114].
gl onerul osa of the adrenal cortex [Czirjak G,
Fischer T., Spat A, Lesage F., Enyedi P.; TASK

Eldctriddl Kumerhtammbtmed:aaem by MASKt poltassiueh tharmels have been
cort

expresse | one sa cells of t adrenal,
dei e Riraiot Baoge Ghije SVBRERS R o B pPR: oriyal hens Which
podtdess tHROhesimpBRANK fliAdtiontod 18 Akintérihnes lof théakpﬁfér resptratory

ranul osa cells of the cerebellu it_has been s

pafmaysiapkbloces Fepiulaus i ham been @ﬁhﬁ'ﬁ%l@ ‘Eﬂq”ﬁ&§ are involved

in @@Qkﬁtoﬂﬁr'ébgﬁﬁeﬁ ﬁf?:te'sy:@at@ﬁ} hé’u”roh!‘s%'ﬂﬁiet lirﬁmsiem uZéQr%ﬂH rblodleS and
Ho ruber M U., Lazdunski

in rnpt’or A ihe hm'%aﬁé%!ﬁdéef?fg alse i paiPapithgliahfals of the lung.
In ‘;‘Fllgt)élrvgﬂ Cﬂgﬁn&g 3 'a?e res?a?%ﬁorpgla(ggﬁ l(ﬁ’g r hr@ﬂtﬁﬁr@?%ﬁd ifthe event of
physicsh syﬁwrthhevna BABRIN theh Bfheatoncantatiossnsibe pesiltingracidosis or

viaJekft AP (i) TorB RO BRERe LMD BN B Bickege of

thet it depsSidedit TASK-§ chamnad$.Oftes depaladzkd thatcetld)avhich leads to the

actitin 8P TR e onsS AR fy B SR tth: Baybidh (HSKGH . witiams

B.A hdothdsredt. ?nhﬁﬁemeaﬁﬁ@ggaga&mm-@bmme‘m@s& -fad ledxckground
UNSKI e (0] + C nn

ORI ERENGID HHt Ao) R B PSSR Gl RAETIL. Spffie2e), as -

14%;BR)iss BOAL; 24Rly. E. M ESIHFASK-B., gene. ;iTAsKplid & hhaedulated pH-

overexpressed in various hunan carC|nona 30 tissues,

sens&weewalfrdf@ chanied exprgReRd I P@NpiemfeRialany PEHroRgnRespiration
0@@9@@{ gﬁzgglf@_pwglt ate cancer [Mu D., Chen L.
ang X., et ., CGenom c anplification and oncogem c
properti es of the KCNK9 pot assi um channel gene,

An SRS i BEVRL o BB ive agns foriynetipn i an activation

of the aratot heuronsef qberhypoglaass raﬁrveﬂpousm blegtage; erthe'rﬁASK channel

corl SRS LR b Y e e

is therefore expected that TASK-3 antagoni sts m ght
reduce the growth of various human cancers and thus
constitute a new famly of anticancer drugs [Pei L, 5
Wser 0., Slavin A, Mu D., Powers S., Jan L.Y., Hoey
T.; Oncogenic potential of TASK3 (Kcnk9) depends on
K+ channel function; Proc. Natl. Acad. Sci. USA 2003
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In spite of the great physiological significance of

the TASK channels, only very few 10 pharmacol ogi cal

nodul ators of these channels are known to date in the

literature. It has been stated that an activation of

tWieedH2ligsd channel can be achi eved by t her apsgtiproo7m03203

concentrations of the inhalative anesthetics

hal ot hane and i soflurane [Patél A.J., Honore E.,

Lesage F., Fink M, Roney G, Lazdunski M;

| nhal ati onal anesthetics activate two-pore- dOﬁ‘BI n

background K+ channels; Nature Neurosci. 1999 2}
ambroters thepsfrommalapse 9“4’( ReAAMSIENy M@[e%’% ER@fing eAn be inhibited
gl he BlcnpREm bRt aRar AR A0t '%'i?ﬂg‘mvs T
blu@@gammms&-h@nmmmeis @anmrefprarﬁnd ase)fqrathca tareafment of

oIS R RAb e o aPRled . i hoi

anandanm de is a direct and sel ective bl ocker of the

rou K+ channel ,, TASK- 0
ongisHyS Yatn SanSad SoSq v e iy PeStRdy HFgssyg yhich s
gén%ﬁié@ﬁ?&h@&sabﬁfdgm ah@thedinnesdiey i theododree oNﬂihahatlaﬁ into the
| C50 val ue of m has recent been d crib
quebfetseﬁa@rrpathw@yﬁavm%%@ o %’a&f?@’ffo f?he UE@%'r"BSP'fatOW

dinlays. EoRbiritied: anatb@i \@ﬂmﬁiﬂoﬁs%‘fmeﬁh r&dMira Bftays are
P I nh? bsl ts T/[]\SK T%nr?demlcPor e g Pot%igglrﬁgg Ct?;%ﬁe ye :

presadin e ayent elrhesiy (linetosty) m%awﬁm W@GlSHPSFtiOH (eg.

@g@rfé}@‘a i g@%ﬁ@ Hal tﬁ% fé@i%?&afl (J*A'%‘%.l dnef e éli%ﬁ%b muscle
5 has k?een oun hat the conpounds
stocture of ﬁ@runpleaeeapgatqrb pathzwaw mus¢le strugiure must iwaywribe jncreased

OB B R T S5 09RO G ot

—mnmi@(a)mluyclb @b thekipassnofdbe Itrbﬂmieé issthefmast importard of Hesdilating

h | to th
L e R M 0 st e
W\%@@t}&lrﬁgﬁgﬁton%g %ﬁ%gg%@g&smﬁmﬁﬁiﬁ mgig}é?gglgggy high in the
WA S 5 PENEM P RE2i00t dSPELT RIP OieBlit BoekEetauch hat t s oo
oL redatfdhatoned fedized Trisplivatdig ipredstire. tTes di¥ifarity leads to the collapse

2007/ 124849PCT/ EP2007/ 003293 acti O of thes .
of Qs iR SRR PaL MY, BRI IRING SBnes) Ao RSMalalipn. In the case

of MypleohsEREBNBF theasplt redpiatdly - patiidia dnﬂ dofy@spdilin y high tissue
and/ or TASK-3-inhibitory properties, the conpoun of

presfarg g enlianpa ean Qoey ¢qenéﬁwmre&hﬁ@ﬂpn ﬁ@aH’Fﬁ@Wﬁi’E%ﬁq pressure.

AfRERAGE R ﬁ'nesrﬂg%cg% ?Jd%r Vﬁ%@h@r Fé%'b:r&t'&?y tﬁ%ﬁ\ﬁg ﬁﬁ&ﬂ‘fg\e inventive

treatnent of I are cause y activa

Kwdrs impibdtorssiberefoncepe Tk obstueliverapnags- 3, and al so of

di sorders whi ch have TASK-1- and/or TASK-3-rel ated
damage as a secondary cause. 10The compounds of 't he
Sriooings genératedl Hy, fidverelatdd Jilmatibhs inlthe ubperomdpiratorplitoways. It

arBEY T e, 4eh 21 Yot RiVBR! haliy HBRbEREPEER il i
simbieirReouby lﬂ's%ﬂii:iéntaﬁﬁcﬂeﬁ tohdSi-the iuppemibpirdteny patthways and hence
oS AR RIOGRG! AT R 1 S0P sERP Bengacyerng can

thikdhé régtrdéd fodorhd @xfeh@éélE)brééur@bpﬁfbﬂsﬁﬁd:t&e@pnea An increase in
respiratory disorders, sleep-related respirator

th@ MisElgdpRe Of gt URRer PRPIGENY mé'iwr% through %ﬁé%t've Kv1.5

%é&%@grév%ﬁ@ B&thisABrin i IoBGtructive @aégae@nesst ral

resplratory rive, sudden child death, postoperative

hypoxi a and apnea, mnuscl e- related respiratory

di sorders, respiratory disorders after |long-term

ventilation, 20 respiratory disorders during

adaptation in high nountains, acute and chronic | ung

di sorders with hypoxia and hypercapni a,

neur odegenerati ve di sorders, denentia, Al zheiner's

di sease, Parkinson's disease, Huntington's disease,
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.The present disclosure relates to the use of Kvl1l.5
inhibitors for producing a nedi canent for the therapy
or prophylaxis of respiratory disorders,

sl eep-rel ated respiratory 5 disorders, central and
wosbi7uedsive sl eep apneas, upper airway rei siEITEYQ@7/003293
syndronme, Cheyne-Stokes respiration, snoring, '

di srupted central respiratorysdrive, sudden child
deat h, postoperative hypoxia and apnea,

nmuscl e-rel at ed respiratory di sorders, respiratory

di sorders after ter ventllatlon |ra r
CagabAIES At cruse S R SIS R ot SRRIRIERY FRaUatiol They are
préVRate HPiNeCsimURSnsHLER) @8pisatint Rirkl Mg ActidA Gf the inventive Kv1.5

hy ercapni a, 10 neurodegenerati ve di sorders,

A%C t o sheomiie yomedase.  Par ki nson' s di sease,
Huntlngton s di sease, cancer disorders, breast
cancer, lung cancer, colon cancer and prostate

TASHnt shanEiears alsb psesant inesraeets musdeneelisss mstsenterial and

p”&?dﬁéwg%%%% g“}fe %&%gl)ﬁl réﬁg %bl\%&igart éhg( érge 'B‘é‘ﬁ%‘% r&l acrc‘gsg—rnduced

pulminadyavadocoasirichdn fburinee ALNMI, Rdipenko @N. ,aN_IasMeramll McFariane

K F5H B A st B0 T Fersse SO K ghannsl, TASK-1, in puimonary

arterycpeoti entsele RAIROCIFEIREY. 2008r(83)0 867 GHIB4gr oup of t he

CrH2r group may be replaced by -0-, -CHCH,6 -C=C,

-CO, -00-0-, -O-_OO-, -S, -SO, -502-, -_I\IR(21)- or
It ha@QM‘B(bﬁ’één s%a]that TABKGhaassls @fe iviivkd hvathengclatiod obadrenal

f

gland %%{'mgrqesamc% e zona glomerulosa of the adrenal cortex [Czirjak G., Fischer T.,
Spat A, Lesage F., Enyedi P.; TASK (TWIK-related acid-sensitive K+ channel) is
expressed in giomerulosa celis of rat adrenal cortex and inhibited by angiotensin lI;

Molecular Endocrinology 2000 (14), 863-874].

in culfivated granulosa cells of the cerebellum, it has been shown that genetic
inactivation of TASK channels brings about neuroprotective action [Lauritzen .,
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), 32068-32076]. 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 treatment of neurodegenerative disorders [Patel A.J.,
Lazdunski M., The 2P-domain K+ channels: role in apoptosis and tumorigenesis,
Pflugers Arch. 2004 (448), 261-273].

The TASK-3 géne is ampilified 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 ampilification and
oncogenic properties of the KCNKS potassium channel gene, Cancer Cell 2003 (3),
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5R(20) is H, CH3, CH2F, CHF2, CF3, C2F5, C3F2,
cycl oal kyl having 3, 4, 5, 6, 7 or carbon atons,
NR(22) R(23), -CONR(22)R(23), -0R(24), -000R(24),
phenyl or an N-containing heterocycle having 1, 2, 3,

%0 Ro7/Bassd. 8 Or 9 carbon atons, where phenﬁcﬁfﬂo&ﬁb@szw
"N-contai ni ng heterocycle are unsubstltut ed 10or -

substituted by one or two substituents selected from
the group consisting of F, A, Br, I, CF3, NO2, CN,
NH2, OH, nethyl, ethyl, hydroxynmethyl, hydroxyethyl,
net hoxy di met hyI am no, sul fanmoyl, nethylsul fonyl and
297308} ibbés besr MnddhatFt(\e marfcamarm@zce)a poatmeutationon TASK-3

o GHEE R U358 ik O Rindves'in g trping
fuactionalt ihiaerefore ekpecteﬁ thaitT%léJrSeargagmrpsis afightiredicenthbe growth of
valiRgs Bigh Fone AR GHETRE S fegiipe apligirogy orugs (Pei L,
wa,lekw Smwn m Mu [2 Bbwérscﬁgr kgmLat ooy TS Ohebg?r;:d potential of
A e R A SESH S5 R 200s
(1g@)o¢903r§ggﬂe repl aced by -0-, S— -NH, -N(nethyl)- '

or -N(benzyl)-; R(3), R(4), R(5) and R(6) are
each |ndependently hydrogen, F, d, Br, |, alkyl

in Qgﬁ'é Bﬁhé 'grgat pgxyﬁloﬁf% I E@h?@ﬁn@@@fttﬁgﬁf ASKY a*a‘?ﬁ:%éé banl(vfry few

car bon atons,

CN
pheﬂoa@logjcai mm(cgd;gtg(szqf)thew giggnnels afydqn@gr@ﬁo dgteklwthe literature. It

nelBEER Stfeq far Ancrlafif Ge FhBHE1 chafidithh BE'RAieded by

therapeutic concentrations of the inhalative anesthetics halothane and isoflurane [Patel
A.J., Honoré E., Lesage F., Fink M., Romey G, Lazdunski. M.; Inhalational anesthetics
activate fwo-pore-domain background K+ channels; Nature Neurosci. 1999 (2), 422-

426]. The only known direct blockers of TASK-1 are the arachidonamides anandamide

. {an endogenous ligand of the canhabinoid receptor) and its methanandamide

homolog, for which an IC50 value of 0.7 pm has been stated {Maingret F., Patel A.J.,

Lazdunski M., Honoré E.; The endocannabinoid anandamide is a direct and selective

blocker of the background K+ channel TASK-1; EMBO J. 2001 (20), 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.I,, Yost C.S.; The Ventilatory Stimulant Doxapram Inhibité TASK
Tandem Pore {Kzp) Potassium Channel Function but Does Not Affect Minimum
Alveolar Anesthetic Concentration; Anesth. Analg. 2006 (102) 779-785].

It has now been found that the compounds of the formulae Ia, Ib, Ic, Id, le, If, 1g, ih and
Ij 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 (W001/00573, W001/025189, WO02/044137,
WO02/046162, WO02/048131, WO02/087568, WO02/088073, WO02/100825). In view
of the great structural differences between Kv1.5 channels and TASK channels, the
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11 radical of the fornmula -C, (1-12"CFyH3_y or phenyl,

which is unsubstituted or substituted by one or two

substituents selected fromthe group consisting of F,

a, Br, I, CF3, N2, CN, NH2, OH, nethyl, ethyl,

WBLh ) Yssesdi MEL hyl @ami no, sul fanmoyl, 5Smet hyl swchraydoroos2e3

and nethyl sul fonylamno; x is O, 1,2 or 3; yis 1, 2

or 3; R(26) and R(27) 8 are each

i ndependently hydrogen or al kyl having 1, 2, 3 or 4

carbon 1l0atons; O R(26) and R(27) together are a

chain of 4 or 5 nethyl ene groups of which one

Wﬁhmcmmws@@wnkﬂﬁ Kyl.5 blogkers._qg-jhe Tﬁﬁ(mémgmsw

15 R(7) is hydrogen or al kyl having

Chﬁﬁm%ykg%%ﬁx%}garbon atons; R(9) is hydrogen, OR(28)

or OCOR(28); R(28) is hydrogen or alkyl having 1, 2,

ool AR AR oSS b, e sopvopdroe

formulae lado Ij camdadr dinesi; pliﬂrrﬁcbﬁ}ncalﬁ(cbﬁ)patnﬂ@h@)ts ar&jsuﬁ(ab@ for the

are,each,jn endent | hyd
pre g it boatEnt ot odiel PhERHe shused oy yalion B Y an
acthAWNIASK-Handior ﬁASK»&? fand atﬁcsb%iscﬂg?:gg;hldﬂ’hxhve '|CESK—1 and/or
s en
TAﬁm»%ﬁeijpte%ge(ﬁs %ﬁe?@@@m §#%g heter ocscl eyhaw ng
1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atons, 25where

TR P (AT S R S R ———

“coripatitl® sél't@ﬁﬁe%'éo‘f' %B%%I&%ﬁ@ﬁ%@cﬂfcfr Et%ﬂrééﬁe&f Y revention of disorders

consi st |
whees o TASIAINGICITASIS 1 iem ninparbalhs farieaptrple by using a
W%B%&éél fonyl and net hyl sul fonyl am no; 30Yis -0-,
0-0-, -0-CO, -S-, -SO, -602-, -0-S02-,
- SO2NR(30) -, -CONR(30)- or -NR(30)C0-, where the bond

o Rt 50 5SS B DB T PSRy o

prophylaxis of respiratory disorders, sleep-related respiratory disorders, central and
obstructive sleep apneas, Cheyne-Stokes respiration, snoring, disrupted central
respiratory drive, sudden child death, postoperative hypokia and apnea, muscle-
retated 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, caﬁcét disorders,

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

In addition o the described blockage of TASK channels, the inhibition of other
potassium channels, for example Kv channels, may also be relevant for the use of the
inventive compounds of the formulae ta to Ij for the therapy or prophylaxis of
respiratory disorders, sleep-réiated respiratory disorders, central and obstructive sieep
apneas, upper airway reisistance 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 mountains, acute and
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R(30) is hydrogen or alkyl having 1, 2 or 3 carbon
atons; is zero, 1, 2, 3, 4, 5 or 6; R(29) is
hydrogen, nethyl, CF3, C2H5, C3F7, cycl oal kyl having
3, 4, 5, 6, 7 or 8 carbon atons, -0R(31), -COOR(31),
-NR(32) R(33), -CONR(32)R(33), phenyl or an

N-cont ai ning heterocycle having 1, 2, 3, 4, 5, 6, 7,
8 or 9 carbon atoms; where phenyl and the

N-cont ai ni ng heterocycle are unsubstituted or
substituted by one or two substituents selected from

E CF3, N2, CN,
ngﬁ@%’ % E%fdh%tp%)%xa anfoq#gtezﬁéxg!& di nmet hyl am no,
sul famoyl, nethyl sul fonyl and net hyl sul f onyl am no;
ﬁgg&eata(sggﬁe%gﬁe@?g@g Wby be kR ilibitdrs 167 pRIuEng ARG Bament
feamb thardpp enprephi/xisyof rexpéatosy dsbkders, mm@med EeSpBatory

15 b 32
Qssiereranmbond eRapte sirep oSt RyRLD g misitagpe syndrome,
G\’&Byﬁs SBResERnigHtioAP smgbauanﬁémcmrawyesﬂatmy ane sudden child
- NH-, -N(CHS) or -N benzy ‘:?Lg‘ dt/ r cq ound
deséh, posienpERtiyeH hypoig ?W grp vm'i‘%q?F*Bga E§ Py d efs
rg%%%?)dgo l\%r Eo Qémé%)lﬁfol%)es?iratory dlsorders dunng adaptation

;. 25Xxi's 0,
i8 high mounthies, eac;atee;am shrobis Iueg gisRriaRs with Syppya @Rémercapma

negroﬁ%gﬁerﬁ O@dzgg%yé%%ﬁigéﬁﬁg Cgf?%éga% al?‘%rkﬁfs&ﬂ)s disease,

mmihgtdnks}dlsdmw cancey disprdgrs,Gyreast cancer, lung cancer, colon cancer and

prostate cancer.

The disclosure refates to the use of compounds of the formulae la
R(5}

! o]
R(3)
R(1)

la

where R(8) is either a 1-indanyl radical of the formula [ or a 2-indany! radical of the

formula 1l -
R(15) rie) R

R(14) . R({14)

R(13
R(13) | RU10) R(11) (13)

R(12) R(12)
1

R(10} R(11)

and in which:
R{1} and R(2)



7, 8, 9, 10 01 11 carbon atonms, CF3, C2F5, C3F7,

CH2F, CHF2, OR(15), S2Me, phenyl, naphthyl,

bi phenylyl, fury!, thienyl or an N-containing

het eroaromatic having 1, 2, 3, 4, 5, 6, 7, 8 or 9
Va8 ms, Swhere phenyl, naphthyl, di ph@§fIEPRE07/003293
furyl, thienyl and the N coq@aining het eroaromati c

are unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,
a, Br, I, CF3, OCF3, NO2, CN, COOwve, CONH2, COW,

a

Fﬁi ' , 2, 3 or 4 carbon atons,
cl)-tx’y ﬂdﬁé{'&%‘?}[@%’r 4 carbon 10at ons,
di nehdrel anm Qid; gsowlpf airtby C,Hagtdupl eay be ngglacatdby -O-, -CH=CH-,

met hyl sul f Qny 1.N0; 15) i I hgyd 1 )
or ?‘&Zré%‘g aJt:@RQ Pygf)oa#ky%‘ﬁa&y% %‘,Y‘#@?)'é“a&oé“%(ﬁ)x
caghpn) iﬁlwgﬁogéﬁFSr @lkytpragm§l1,w[)ﬂxchcérsomamk?t it uge]g or
su itute sybstituents s cted from

5 thﬁ@i@%&%i é&%g‘ggﬁ#éﬂ%?‘%s&s r=,cyéﬁéffi¥‘ ingiiy 4, 5. 6,7 or
COOVE, @ diBon GidvRs, N¥kZ22)ikHd3) aClONRPR(RS), IORE14)3-COR(24),
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon ‘
at ons, dhgeyYlRFIaiNrentaining Bekrpcyclechawngs 4 ondl Sdhd. 8 or 9
met hyl subfgupydidmsn0o; 20R(10), R(11) and R(12) are
each independently as defined for R(9); K 1);3 IS .
hydr ogen, al Ker¢pbemy] and the Nacastaining Hetssecysicoae usubstituted

CF3; R(2) i ' | kvl : )
10 car bo n( a% 0 Irrz 0&%@%@&@)@5"@%&9%&%@3@5 Eélgﬁfgdﬁfonl ’the group
2, 3 or4, wheowsigtingeifotCIbBr,0, GReNGY CB) NHs, O, 1¥thyethyl,

Scebe” 416) Lt b oy gy stamon,

100111 car bomedivyismifongFand d2Bylsuidhvlamiid2F, CHF2,
OR(17), ' S2Me, phenyl, napht hyl,
furyl!, ﬁ(?%’rﬁ'ﬂd gﬁzegn N- cont ai ni ng heteroaromatic

15 30having 1, 3re Sachindeperfdently h§dRigeR of alkpDiavaigOTB2, 3 or 4
wher e phenyl, naphthyl, furyl, thienyl and the
N- cont ai ni ngc'ﬂr?toé‘r%a‘%éhati c are unsubstituted or
substitgyied by 1, 2 or 3

- R(22) and R(23)
together are a chain of 4 or 5 methylene groups of which one CH,

20 group may be replaced by -O-, -S-, -NH-, -N(methvyl)- or
-N{benzyl)-, 7
-~ R(24) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
r iszero, 1,2,3,4,5, 6, 7or 8;
or

25 R(1)and R(2)
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(3), R(4), R(5) and R{6)

are each independentiy hydrogen, F, CI, Br, |, alkyl having 1, 2, 3, 4 or 5 carbon

30 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 atomns, a fluorinated alkyl



WO 2007/ 124849PCT/ EP2007/ 003293 14 substituents

sel ected fromthe group consisting of F, C, Br, |
CF3, OCF3, NO2, CN, COOwe, CONH2, COwe, NH2, OH,

al kyl having 1, 2, 3 or 4 carbon atons, al koxy having
wo 200712489 4 carbon atons, dinethylam no, sudarmyhno3293
nmet hyl sul f onyl and 5net hyl sul fonyl am no; R(17) is
hydrogen, al kyl having 1, 2,18, 4 or 5 carbon atons,
cycl oal kyl having 3, 4, 5 or 6 carbon atons, CF3,
phenyl or 2-, 3- or 4-pyridyl, where phenyl or 2-, 3-
or 4-pyridyl are unsubstltuted or substituted by 1 2
or 3 sub@dicelieliihs fermula tledl6G sy 98 PhEep

10consi Sc’:ta'\l Elg M.E IS ‘ﬂsﬁBg‘F itufeld: org:u%stlt%%@?% &@ort@@ substltuents

. 4 carbon at omleczmkﬁsw tha.growp qons@tmg OéF @f @dr*b@ﬁa, NOz. CN,

atons, di net A

ety sul fony Yo naSh R et BRC MR RS, oy
R(18) is hydrm@bmsoh‘or@kaadﬁ)etlﬁi(latﬂjoWim;R(16) IS as
defi ned abghq 2|s 0, 1, 2 or 3; R(19) is COOK, CONH2,
CONR( 20)RP &OR(22), CH2OH 20R(20) is hydrogen,

aI kyl hawismgzlor:ﬂ 3, 4 or 5 carbon atons, C, 1-1-CF3

Lagi\:;henyl where the phenyl ring is unsubstituted
or B ﬁ"ﬁ'lﬁ by 1, 2 or 3 substituents sel ected

from t heygleieR ﬁfﬂé(g%héérh &t alkfhaving 1CB33 o¢fcarbon
NC2, CN, ' Wro%an akﬁ Y Fkyl havi ng

1 2, 3 i‘iﬁ’m&s carbon atoms, al koxy haV| ng 1, 2, 3 or
ﬁ,rbon atons,. di met hyl am no, sul fanoyl,
yl sul f onyl and net hyl sul fonyl am no; is 0, 1, 2 or
3 R&6) and R27br 3; 30R(21) is hydrogen or alkyl

navi ng 1°9gheRafp Sbnain R ES ALATRneignls SN Ehe Che grou
al kyl hawaypge Ieplagedby 4)-, 55orNB-ch(bethylt osrrsNthensttB
R(’%’)\D %9‘9540%;%%80‘¥%?|8f41§\ﬁ§8 q7éO§) %?g%arbon atoms;
R(9) is hydrogen, OR(28) or OCOR(28),
R(28) is hydrogen or alky! 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,
-CsF7, -N3,.-NO3, -Y-C:Hs-R(29), phenyl, thienyl, furyt or an N-containing
heterocycle having 1, 2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, thienyl, fury1 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, NH,, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
methylsuifonylamino;
Y is -O-, -CO-, -CO-0-, -O-CO-, -5-, -SO-, -S0;-, -0O-80;-, -SO,NR(30)-,
-CONR(30)- or -NR(30)CO-, where the bond to the base structure is in

each case via the atom on the left;
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15 or R(3) and R(4) together are a chain of 4 or 5
nmet hyl ene groups of which one nethyl ene group may be
replaced by -0-, -S-, -NH, -N(nmethyl)- or .
-N(benzyl)-; 5 R(5), R(6), R(7) and R(8) are each

‘wodepergent | y hydrogen, F, C, Br, |, CF3, NOA/ErE/003293

COOMe, CONH2, COWe, NH2, OH, al kyl haying 1, 2, 3 or
4 carbon atons, al koxy hayinézl, 2, 3 or 4 carbon
atons, di nethyl am no, sulfanoyl, nethylsulfonyl or
nethylsulfonylanino 10 R(30) and R(31) are each

car bon ARaR o BIARgg00r Al HEAD ol REPORABIE chai n

of & mat,@yé,%nqe I @upg,orlss and/ or conpounds of t he
formulalc '--A3 \-C-* R(3

R( 1R€2R) is hydrogem, methwl, SfazCzin Gehir. cquIOA?kyi 'mmg/:?a 4,848, 70r8
A5, A6, é?mﬁﬁ&koﬁé 2, ;OR(31), -COORGSH, m@zjmgﬁpe@@w(hm(ss)

ni trogen, l'east four
20gr oupsphaﬂﬁl qman fﬁa(cpptaz@nwm%@)e hesipR] 12))3 4 5.6, 7,80r9

COR( 11 2) R(13) or S)NR(12) R(13 R(9
R(l(()) )FS'FEE%Q.) an R)( 1(2) Lre eggzh)i nélepzenélenzly (%),

CxH2. - R( 14) ; wiher®phdnyl 2nd3he N-dgntaining heterocycle are unsubstituted

or substituted by one or iwo substituents selected from the group
consisting of F, Cl, Br, |, CF3, NO2, CN, NHz, OH, methyl, ethyl,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;

R(31) is hydrogen or alkyt ha\nng 1, 2 or 3 carbon atoms;

R(32) and R(33)
are each independently hydrogen or alkyl having 1, 2, 3or 4

7 Vca‘rbon atoms;

or

R(32) and R(33)

~ together are a chain of 4 or 5 methylene groups of which one CH

group may be replaced by -O-, -S-, -NH-, -N(CHs)- or —N(benzyl)-;

and/or compounds of the formula Ib

R(B)

R(1)\

R(2)

R(7) Ib

in which:
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) is CiHx-R(14);
X is0,1,2,30r4,
where x cannot be zero when R(14) is OR(15) or SO,Me;
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25where x cannot be 0 when R(14) is OR(15) or SO2Me;
R(14) is alkyl haying 1, 2, 3, 4, 5 or 6 carbon

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

11 carbon atons, CF3, C2F5, C3F7, CH2F, WO
RO0#I7hZ43A9PCT/ EP2007/ 003293 16 CHF2, OR(159¢TiaQedvhes2es
phenyl , napht hyl, biphenylyl, fury!, thienyl or an
N-cont ai ning heteroaromatic Hdving 1, 2, 3, 4, 5, 6,

7, 8 or 9 carbon atons, where phenyl, naphthyl,

bi phenylyl, furyl, thienyl and the N .5containing
heteroaronatlc are unsubstituted or substituted b

1,
2 OR(B) S bliy] haring 3, 263, Bear § F5hPR ﬁ'@"@ﬁ stigloalkyi having 3, 4, 5, 6,

cons'st'(%% fTM’Cﬁgonémﬁéﬁ, %ol ncHgiN GHF3, OR(15),

or "4 car®osMetmdrenyl, akpbiyl, Ibmhmglyn, furgt,, trgerml on,ana}-g@mammg
at ons, ul, f I Ve nd
retyi s Rl g d 32, 878 6, T8 b StbbARmEg

or 5 carbon athmms phegyl] napikinid, d@hemggyismryl,,th&wfarﬁj the N-
carbon atons

ubst it ot ed. g0 BPUESHontilieile s HEBHR ol iEipfiaby 1.2

‘the group corgiBsdubeguehtsseld&el froBr the lgrowg-Sondiiidg o, Cl, Br, 1,

4 car bon at off > SAEx ohab n§ UM, CBRER TG0 e B, aky

atoms, di met by NQ, 30H4 adBrh atdiBd, fawos(ylhéomh ang or 4 carbon
met hyI sul fonyl ami ho;  20R(13) is._hydr ogen,

v g S st SR b, SISV GRGIY IS and

hydr ogen, al KNt PRME ;émn% 3 or 4 carbon atons or
CF3; R(3) is Hg 6}% yis 0, 1, 2, 3 or 4, where

y cannotR@S) @s NKE EPZGF.ISB) 2,33, @ROTIESarben atopk cydamkyid)aving 3, 4,

I kyl h b t
cychoal kyl haviyeyooy efhs 'Gift sor el °20 EE;;) 3
car bon at ons, CFSWNZQF'E unSBE3tueHZIF suigsitated OR(M. 2)gr
SC2ME, phenyl ggg%}}éh%r?ts écte&ﬁ&rﬁwgzg%rélp%nsibsﬁn%ofF Cl, Br,

N- cont ai ni ng het e aV| n
7, 8 or 9 carbon §tORH NO@@N&, ('mﬁ@MeI CONiphHCOGQMe, NH,, OH, alkyl

e ST Rghhg fzs L gh GRS, B3y REBRYS 2 5 or
carbon atoms, dimethylamino, sulfamoyl, methylsulfonyl
and methylsulfonylamino,

R(10), R(11) and R(12)
, are each indepeﬁdently as defined for R(9);
R(13) is hydrogen, atky! having 1, 2, 3 or 4 carbon atoms or CF3;

R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CFs3;
R(3) is CyHx-R(16);

y is0,1,2,3or4,

where y cannct be 0 when R(16} is OR(17) or SO:Me;

R(16) is akyl having 1,2, 3,4,50r6 carbon atoms, cycloalkyl having 3, 4, 5, 6,
7, 8,9, 10 or 11 carbon atoms, CFs, CoFs, CaF7, CHoF, CHF2, OR(17),
SO,Me, phenyl, naphthyl, furyl, thienyl or an N-containing heteroaromatic
having 1, 2, 3,4, 5, 6,7, 8 or @ carbon atoms,

where phenyl, naphthyl, furyl, thienyl and the N-containing
- hetercaromatic are unsubstituted or substituted by 1, 2 or 3
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substituents selected fromthe group consisting of F,
c, Br, I, CF3, OCF3, NO2, CN, COOwe, CONH2, COwr,

NH2, O—| al kyl having WO

2007/ 124849PCT/ EP2007/ 003293 17 1, 2, 3 or 4 carbon
WO/ 12484% oxy having 1, 2, 3 or 4 carbon at Skd/Er2007/003293°
di met hyl am no, sul fanoyl, meilpyl sul fonyl and

nmet hyl sul f onyl am no, R(17) hydr ogen, al kyl havi ng

1, 2, 3,4 or 5 carbon atons, cycl oal kyl 5having 3, 4,

5 or 6 carbon atons, CF3, phenyl or 2-, 3-

zl =pyridyl, gﬂg&tﬁugﬁlgg{m@% J?%m t}ie g@hg%o@é’.lgfir%y&f g Br, |, CF3,

unsubstltute sSubs

- substi t uent sOﬁﬂ-‘ﬁN@dCN @@@Me GODdHz, COMe, NHn PHhfalky] having

S P O, 5 ol G DR 2, 45 aton s,

al koxy havi ngnrﬂethgilanﬁn@rsu#amaylbnmtmﬂnmyl and

di met hyl am no,  sul f? |., methylsul fonyl and

met hyl sul f onfIefYIRGOMSINEEY) | s CHR(18) R(19); 15R(18)

i's hydr CR(W) @hﬂ%ﬁ%ﬂ@kﬂﬁﬁlﬁ R 2&3 4 @r:a@arﬁsﬁ i@k, cycloalkyl

above; zis 0,

CONR( 20) R( 21313\!!0@@R625Pr érca@fmﬁoﬂﬁ( &6y ﬂ@nlﬁwr%g% (pr 4-pyridyl,
al kyl having 1, 2h3dre gheétfyl &r QﬁBbQM%ﬁfﬁd@ar&nﬁ‘Q}bsﬁﬁ%d or

or OwH2w-- phenyl 20where the phenyl ring

unsubstituted or Supsititedbyd. Byprs, supstbtpegts selected from the group

substi t uent s sel e c f

a, Br, I, N&'igiﬂdg%/e N 9%&0%%1@ oV,
al kyl havi ng 1 2 COlNHby, COMer Kdn Qi catksy! hawlag%y2h&wﬁg=arbon
1, 2, 3 or 4 carb Y% , f I,

25nmet hyl sul f onyl g{bg?sﬁ,n b%bghb@%%gaﬁi\ﬁnseﬂg@é

2 or 3; wis 0, 1, dﬁneﬁhylﬁmuﬁ( atilfamsyl hydthytretiomyl aad kyI

having 1, 2, 3,4 or ﬂwylsuqfrony!amln Qns;

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

R(18) is hydrogen or C,Ha,-R(16) where R(16) is as defined above;
z is0,1,20r3;
R(19) is COOH, CONH,, CONR(20)R(21), COOR(22), CH20H;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, C,Hx~-CF3
or Cwprhenyl,
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, NOz, CN, COOMe, CONH,, COMe,
NH,, OH, atkyl having 1, 2, 3 or 4 carbon atoms, alkoxy
- having 1, 2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsutfonyl and methyisulfonylamino;
v is0,1,20r3;
W is0, 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;

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



R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atons;
30 R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6
carbon atons or CF3; Or R(3) and R(4) WO
2007/ 124849PCT/ EP2007/ 003293 18 together are a chain
wb 2407a48% et hyl ene groups of which one net hgdmrreco7/003293 -
group may be replaced by-O, -S, -NH, -N(nethyl)-
or -N(benzyl)-; R(5) is F, Cl2 Br, I, CF3, N2, CM
COOWe, CONH2, COWe, NH2, OH, alkyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon
at ons, di nethylam no, sul fanoyl, nethyl sul fonyl or
or ret hyl sul f onyl ami no, where, in the case that a
iy of Al to A8 radicals is defined as CR(5),
R(?)Ih%HO?{#(Q{;t radi cal s are each defined i ndependently,
R( 3@pethed arg 3 thaird 4ceichmetigne grenps ¢f whigh sgesnethylene group
al k j r _3_Cripor - ~0 Q) and
(v PR tePced bF 07 -3 SRERTNGIRTN of NBlerBiS).
5 R@nR& REOrepuR@ of the formula Id 15in which: A,

i 1 PG eaghandEipeVerditn ¥ BT er, NEEPRPCRIoUe, con,

gr oOpMid, NHY, OHgakyl hadngtt, Re3or 44adiont dtoms, gkoxpbaving 1, 2, 3 or

CH, R(1) is C(O)OR(9 R( 1

& of Rageenyes) i supai ey by 1)

R( 1hstynditBoyidnisg;e each i ndependently CJ-12.-R(14);
- xis 0, 1, 2, 3 or 4; where x cannot be 0 when R(14)

10 R(3Q a8 HG)) or sceMe; R(14) is alkyl having 1, 2, 3, 4,
' S5 OfrefodrhliRdEpetidaiily h e bk ikyhawimp1,3 o2®4arbon foms:

7, 8r,e 9, 1l0 or 11 c%rg%rﬁbatons,yCFS,@CZFS, C3F7,
or CH2F, CHF2, OR(15), SO2Me, phenyl, napht hyl,

' , furyl, thienyl or an N-containing -
R(@g{ﬁéﬁ%@g tic having 1, 2, 3, 4, 5, 6, 7, 8 or 9

car togather arssa chain of 2 methylene groups;

15  and/or compounds of the formula lc

o}
A3 R(3)
A
Al A4 R’|(4)
R(30) R(31)
Rm\N =" A5
| 1l
RE) AB{\A LAB Ic

in which: . 7
A1, A2, A3, A4, A5, AB, AT 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), SO:R(10), COR(11), C(O)NR(12)R(13) or C{(S)NR(12)R(13);
R(9), R(10), R(11) and R(12)
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, 5 or & carbon atoms, cycloalkyl having 3,
4.5,6,7, 8,9, 10 or 11 carbon atoms, CF3;, CaFs, CsF7, CHoF,



WO 2007/ 124849PCT/ EP2007/ 003293 19 where phenyl,

napht hyl, biphenylyl, fury!, thienyl and the

N-cont ai ni ng heteroaromatic are unsubstituted or
substituted by 1, 2 or 3 substituents selected from
whegnzey consisting of F, C, Br, I, CF3, ©CEzpz0biads2os
CN, COOwe, CONH2, 5 COWe, NH2 C]—| al kyl having 1, 2,

3 or 4 carbon atons, al koxy Havi ng 1, 2, 3 or 4

carbon atons, dinet hyI am no, sul fanoyl,

met hyl sul fonyl and net hyl sul fonyl am no; R(15) is

al kyl  havi ng 2 4 c rb n a «.cycl oal k .
having 3, 4, C%-IF&O@%E@', E‘gii“’%' BE‘E g\%ﬂ‘fgﬁﬁ ]yaﬂ?%{qth'e”y'
i's 10unsubst it uhwc@;ﬁtawtgsﬁététdaadnm Having P12, 3, 4, 5 6,7,80r89
substituents sel ected fromthe group consi sti ng of F,

c, Br, I,CF@ON@Om@N COOME, CONH2, COwe, NH2, OH,
al kyl having 1, 2wh§r@5neﬂwy@a{ae9fhyﬁbmnyrﬂl W%/th%‘{rlé‘r%the N-

1, 2, 3 or 4 carbon atons, di nethyl am no,
5 met hyI sul f onyl an@orﬂsmlgﬂqigmarm!cafe NOSUER(tIBS?d pgsubstituted

hydrogen, al kyl kn
CF3; R(2) is hydr% QO}F Pé'htg\\é/rllt'?ilgtﬁ"g%aégrﬁog’g g{r&ifgﬁp consisting
carbon atons or GBEF, G By, IJ €FOBO NOLEEN, CO0OMe, QONH:2,
2, 3 or 4, 20wher 0 ( | 17
or SC2Me: R(16) |§W§§Wwﬁg’?ﬁ%‘8’i%@% ? 21'?, °'J5‘§8$'§é” Bloms,
carbon atons, cycaikakkyavibhpd] 293 &4 darbdn aﬁ;ms?, dirBeth@lamino,
10 or 11 car bon at F CHF2

10 R(17). soone.  phEAOYaRRNGETon Ay meffiipiiming,
I;chnt ai gl ngRgm)ekcmmﬁatnng hays, nﬁoﬂS cé}boﬁaadhrl]s ,zyclbalkyl

or carbon at Qns e en t

furyl, thienyl an'?.?‘f“i‘l%sl\g'%ﬂfé@ﬁﬁ% &?%R%% rf‘éf’f"ﬁ‘
are” unsubstituted or W&ﬁﬁd&ﬁ%sﬂﬁte@ oruBktitdhed by 1, 2 or 3
substituents selected fromthe group consisting of F,

a, Br, |, CF3, OCF3, 3ubstituents seizotad fremipe gragpensisting of F,
15 N2, OH alkyl hav N9 &, 821, BFOING,, BN BBOROTONH,, COMe,

alkoxy having 1, 2, 3 or car bon at ons,

30di net hyl ani no, sul faMHgﬁIOHn@kﬂ)hlasiugﬂoﬂy:B opf@arbon atoms,
nmet hyl sul f onyl am no, i ng

1, 2, 3, 4 or 5 car bon “"‘ﬁ”@’vyg @%Ed' &lr at'&ﬂ%é,

2007/ 124849PCT/ EP2007/cD@©mramomrﬁan@yB rnefthyiﬁjifmnyl&nd

carbon atons, CF3, ph or 4-pyridyl,
wher e phenyl or 2-, e,ﬂg hy%ﬁlfgnyiaaﬁllnoare unsubsti t ut ed

20 or R{tiBpid hydr@gia-rb)all@] hﬁv:ng 13253Jb54 namenmrasbe(‘:?gd :
R(ZRIEJ%]?’@PQ ra ’! Ron3| azlzn of cl;m%q atequ 5%‘1{90?&”(35;3
R(3}, iRC,, R (18); car bon
y is0, 1,2 3o0or4,
where y cannot be 0 when R(16) is OR(17) or SO,Me;
25 R(16) is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms, cycloalkyl having 3, 4, 5, 6,
7.8, 8, 10 or 11 carbon atoms, CF3, CaF5, CsF7, 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 pheny!, naphthyl, furyl, thienyl and the N-containing
30 heteroaromatic are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Cl, Br, I, CF,,
OCF3, NO;, CN, COOMe, CONH,, COMe, NH,, OH, aikyl having
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25

30

atons, - al koxy having 1, 2, 3 or 4 carbon atons,
di met hyl am no, sul fanoyl, nethylsul fonyl and

nmet hyl sul f onyl ami no; .or 10 R(3) is CHR(18)R(19);
R(18) is hydrogen or C% R(16) where R(16) is as

- R hemdisabove; zis 0, 1, 2 or 3; R(19) is CO¥ep2007/003293

CONH2, CONR(20) R(21), COOR(22) or CH2OH;
R(20) is hydrogen, alkyl havilidg 1, 2, 3, 4 or 5
carbon atons, C, 1-12,-CF3 150r CH, - phenyl where the
phenyl ring is unsubstituted or substituted by 1, 2

or 3 substituents selected fromthe group consisting '
of F, d, Br,1,12, 3Gr3} capbrs ataimR alkcny haoopt,, 2C8xF#A, carbon atoms,

Croms, o o AaB ROl S Bl

di net hyI am nanethylsti#fonylbminoet hyl sul f onyl and

g? thyl Sul!?h%yﬂs %Q“d%%a#@@%av@ ﬁyzg Isog gﬁgﬂ&ar%qqétpms cycloalkyi

having 1, 2, Rvi 9r455@r66§§moata@ms Eléﬁyllo$2€v}|3<b|r4—pyndy!
having 1, 2, 3, or carbon _at ons;

hydrogen, al kyl ha\’i'/h?fﬁ ppeny org-, 3, or§ %rgrl.gg”bstttuted or

atoms or CF3; O RBhtidfed 5K 4)2 or 3 substltuents E@I@@fehﬁffom the group
are a chain of 4 or 5 rrethél ene grou whi ¢

one
net hyl ene group 3GeRyisEeg pehi %b&ﬂf Ip$ 3:(53CF3=§0& G+ COOMe,
-N(net hyl ) - or -N( I

ndependent |y F. gk?N%% Q\,?Mé?mz, @'Hsaﬁ(gNI’i‘avm 1. 2, 3 or 4 carbon
CONH2, COMe, NH2, ateinsadlkgy hewingd, 2 3 o 4 gargen gtoms,

carbon atons, alk
2007/ 124849PCT/ EP%%"??@%B% ?Q‘ff"z“crz“é’%g'ﬁ]etﬁ Smg,"y' and
di met hyl am no, sulrﬁaﬂnpbsblfonymmmbsul fonyl or

rret hyl sul f onyl am no, where, in the case that a
pI urality of Al to A8 radicals is -defined as CR(5),

R(BNeisREBR(TMR(19] s are each defined i ndependent I y

5.( o e 6ELATED e WlhB o
is0,1,2o0r3;
R(19) is COOH, CONH,, CONR(20)R(21), COOR(22) or CH>0OH; 7
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, C,Ha-CF3
~ or CyHzw-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, CF3, NOg, CN, COOMe, CONH3z, COMe, NHz, OH,
alkyl having 1, 2, 3 or 4 carbon 'atoms, alkoxy having 1,2, 3
or 4 carbon atoms, dimethylamino, sulfamoyl, -
methylsulfony! and methylsulfonylamino;
v is0,1,20r3;
w is0,1,2o0r3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R{22) is alky! having 1, 2, 3, 4 or 5 carbon atoms;

R{4) is hydrogen, alky! having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3;

R(3) and R(4)
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.16

20

25

R(30) and R(31) together are oxygen or a chain of 2

nmet hyl ene groups; and/or conpounds of the fornmula le

or If 0 XR(5) R(5)X R(30) R(31)R(3)R(30) R(31)R(3)
%Rg((l) R(7)R(7) R(2)R(2) 10R(6)IeR(6)If in which:
SHBUAPEMR or sulfur; R(1) is C(0)OR(9), SORRETER2007/0063293
COR(11), C(O)NR(12)R(13) or S)NR(12) R(13); R(9),
R(10), R(11) and R(12) 15are e€ach i ndependently

CxH2i cR(14); is 0, 1, 2, 3 or 4; where x cannot be 0
when R(14) is OR(15) or S2Me; R(14) is al kyl having

;. Dachherdre § irtaiRPbrs iR oY BRMKD N8 vidne group
C3FmaytioRplacao b@zl-leia -SCRNLS) r:(ﬁtémé)l ophﬂgt»énzyi)-;

R B PR eEr S1 ol oM, Sicie, CBmé N, O, alfg having 1,
L e e
b ot ST BV oty of B ToBY Gt BT o S5k casgyhat a
1, BuediitSoADES AB wahEss waﬁigggasfmg% ,tthﬁ&gsp%ﬁicals are each

consisting of F, O, Br, I,
ood@f?neécmﬁi@e'@eﬁﬂxi NH2, OH, alkyl having 1, 2, 3 or
R(30)EHdRB1qt ons, WO 2007/ 124849PCT/ EP2007/ 003293

are each independently hydrogen or alkyl having 1, 2 or 3 carbon atoms;

or

R(30) and R(31)

together are a chain of 2 methylene groups;

and/or compounds of the formula Id

in which:

A1, A2, A3, A4, A5, AB, A7 and A8 are each independently nitrogen, CH or CR(5),

where at least one of these groups is nitrogen and at least 4 of these groups are
CH; 7 o
R(1) is C(O)OR(9), SO-R(10), COR(11), C(O)NR(12)R(13) or C(S)NR({12)R(13);
R(8), R(10}, R(11} and R(12)
are each indepéndenﬂy CiHa-R(14);
X is0, 1,2, 3or4,
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, cycloalky! having 3,
4,5,6,7, 8,9, 10 or 11 carbon atoms, CF3, CoFs5, CsFy, CHLF,
CHF2, OR(15), SO;Me, phenyl, naphthyl, biphenylyl, furyl, thienyl
or an N-containing heteroaromatic having 1, 2, 3,4, 5,6,7,80r 8

carbon atoms,
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22 al koxy haying 1, 2, 3 or 4 carbon atons,

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

nmet hyl sut f onyl am no; R(15) is al kyl having 1, 2, 3, 4

or 5 carbon atons, cycloalkyl haying 3, 4, 5 or 6
warzbonzsgions, CF3 or phenyl which is 5unsubspdi/egeer/oo3293

or substltuted by 1, 2 or 3 substituents sel ected

fromthe group consisting of ¥ d, Br, 1, CF3, N2,

CN, COOVe, CONH2, COwe, NH2, OH, alkyl haying 1, 2, 3

or 4 carbon atonms, alkoxy haying 1, 2, 3 or 4 carbon

at ons, dlmsthylam o, sul fanmoyl, -methyls fon

10net hyI sul f onyl a¥{Ns&s Pﬁ?&ﬁ) g%htﬁge'?@ l,gp@,ﬁhienyl and the N-
haying 1, 2, 3 or cénféﬂﬂﬁ@ﬁeﬁir@%n%m%@unﬂb%)ltdtéd or substituted
hydr ogen, aIkyI hayi n or 4 carbon atons or

CF3; R(3) is CH -Ry1le ory?, g.ll@;stitqentgselgctg@ frem the\grayp consisting
y cannot be 0 whegs R &fad b Y BOF,ONOTENESOBMEICORH,

al kyl haying 1, 2, carbon“at

cycl oal kyl hayl ng C@M& NBl,-z @H alky@a\@g 1.Lc2 6r0rmcarbon atoms,
carbon atons, CF3 F, F (

S2Me, phenyl, napﬁ(tg%g%av ry|2 97% en%ﬁ?ato% a@ethylammo,
N- cont ai ni ng het esuéamnwt methgﬂwlfmgyllandane&yisalfowlarﬁino

f7 ﬁrsl ?rt ?n gﬁﬁiqg}w qﬁ%’g&ﬂ? a?nqog' #e?aé?%g ﬁé’t t:%c!oalky[

are unsubstituted hamnglﬂQSﬂ; Starteactarbyn tonid, QF; &r phenyl Wthh is

sdubsgrt u:ent a:gel g(étﬁe frogdé%%u@ 8 E t<ions| st| ng ituents
NI -12, OH alkyl B@rétmi fi@m&he%rcﬂfp dor@a,hh@af ;at@nrsr , CFs, NO»,
al koxy having 1, 2, carbon at ons

25di net hyl ami no, & @Q@M iRy <QMeo Nk, @Hgatkyl having 1, 2, 3

et hyl sul f onyl am gp4 Btdon aﬂo?nd“)éﬂ(oslﬁﬁﬂvméhkibBﬁ‘-!'cﬂﬂ)on atoms,
1, 2, 3, 4 or 5 carbon atons, % oal kyl “ havi ng 3, 4,

5 or 6 carbon at offmetopaminnsiameyl, znem;gsulf@pyl and

4-pyridyl, where or 4-pyridyl are
unsubstituted or WStlth?an&m 1, 2 or 3
subB¢1i3) ue hydrogeh.cakddavingnl ,the& @frdoc@'bglm atomns mrn@F:of F,

R s igprda Bty o 1 5 o Bloafiol o ERT By, OOV

R(3002 T B4,8ROBET1 EP20071003293 23

y  is0,1,2,30r4,
where y cannot be 0 when R(16) is OR(17) or SO;Me;
R(16) is alkyl having 1,2, 3,4, 50r6 carbon atoms, cycloalkyl having 3, 4, 5, 6,
| 7. 8, 9, 10 or 11 carbon atoms, CF3, CsFs, CsF7, CHyF, CHF,, - OR(17},
SO: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, furyi, thieny! and the N-containing
heteroaromatic are unsubstituted or substituted by1,20r3
substituents selected from the group consisting of F, Cl, Br, I, CFs3,
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, methy!su!fonyl and
methylsulfonylamino,
R(17) is hydrogen, alky! having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
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atons, al koxy having 1, 2, 3 or 4 carbon atons,

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

nmet hyl sul fonyl am no; O 5R(3) is CHR(18)R(19); R(18)
i's hydrogen or CA-62-R(16) where R(16) is as defined
wioewen24849s 0, 1, 2 or 3; R(19) is COON, COREREP2007/003293
CONR(20) R(21), COOR(22) or CHOH -- R(20)

i s hydrogen, al kyl having 1,2[2 3, 4 or 5 carbon

atons, C.,H2v-CF3 10or CH2,,rphenyl where the phenyl
ring i s unsubstituted or substituted by 1, 2 or 3

substituents,selected-from the qrou onsi st,in F, .
ok U 2paing, 3 el B SERRPGFS BeRY Qi 2 or4-pyriay,
OH, al kyl havi ng Whe# piergl of2¢ 3¢ Bof-pRiicyiare ahdubstituted or
having 1, 2, 3 15or, 4 carbon ato

ns, . di_nmet hyl am no
sul fanoyl, met hyl Sdrstibios bxde ﬁé@rﬁy’%fﬂp%tmyﬁﬁ%ﬁ%ﬁoméhe group

0, 1,2 or 3; WS genslsting #F, &1, Br, |, CF3, OCF3, IO210N, SOOMe,
hydr ogen or al kyl havi ng, 1, "2, 3,4 or 5 carbon_atons;
20R(22) is al kyl &&NHegTOMe, NH,, OH.@lky hawpgdn2a3 8ng carbon
R(4) is hydrogen, jalky ' 1 2

carbon atons or C%_S; Orlaik%%él)hggﬂé 1R%'4§ 91 4 Sarbeniorfs,

t oget her are a chdinetoylaming; salfareeymethglsylferyhandf

whi ch one net hyl e RoJte) .be replaced by -0-,
-S-, -NH, -N(rretﬁ‘)%ﬂg{[ orm-?'%{ georﬁzyl)-; R(5), R(6) and
or R(7) are each independently hydrogen, F, d, Br, I,
3 COOWe, CONH2, COMWe;, NH2, OH, al kyl
R(aﬁgd?%ﬁ?@%}l‘ ‘or 4 carbon atons, al koxy having 1, 2,
3 dr(18) tahyahogert onE HAIR(EE ) hwhers R 6) Susfdefiogd above;

met hyl sul fopyl oy 30net hyl sul fonyl am no; R(30) and
R(#A) al'%&egérf’ri:{ldependently hydr ogen or al kyl havi ng

1, 19} iSCODHWORHIMBONR(ED)R(21), COOR(22) or CH,OH;
2007/ 12ﬁ%éﬁpﬂy%?ggoeon?/aﬁ&sgag\ﬁng % 2, 3, 4 or 5 carbon atoms, CyHz-CF3
or CuwHzw-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, CF3, OCF3, NO, CN, COOMe, CONH;, COMe,
NH:, OH, alkyl havihg 1, 2, 3 or 4 carbon atoms, alkoxy
having 1, 2, 3 or 4 carbon atoms, dimethylamino, suffamoyl,
methyisulfonyl and methylsulfonylamino; '
v i50,1,20r3;
w 150,1,2 or 3;
R(21) is hydrogen or alkyl having 1, 2, 3, 4 or 5 carbon atoms;
R(éZ) 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 CF3;

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-, -S-, -NH-, -N(methyl)- or -N(benzyl)-;

R(5) are each independently F, C|, Br, [, CF3, NO;, CN, COOMe, CONH,, COMe,
NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms, altkoxy having 1,2, 3 or4
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or R(30) and R(31) t oget her are oxygen or a
chain of 2 nethylene groups; and/or conpounds of the
fornmula Ig R(5) R(6) R(7) R(1) N R(2) I 0=S=0
lg R(4) in which R(1) is (CH2),c-R(8) xis 0, 1, 2,
%8 607%485 R(8) is phenyl, thienyl or furanyt T/EP2007/ﬂ03293
ere p enyl, thienyl and furanyl are unsubstituted
or substituted by 1, 2 or 3 gabstituents sel ected
fromthe group consisting of F, d, Br, I, CF3, OCF3,
NO2, CN, COOwve, CONH2, COwWe, NH2, (]—I, al kyl having 1,
2, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
car barbonatatorss, dj:imeﬂ'tﬂlmhmnj sulfansyl, fragtbylsulfony! or methylsulfonylamino,

ny G Eh e PR SCATI0 A8 Bt JRee SRR O the

IS Rmrﬁgi@ﬁ!s@re@akhldeﬂﬂad ingependently; 3 car bon at ons;
is alkyl having 3, 4, 5, 6 or 7 carbon atons,

R(4)
R(@ )cqr@a'f{%ﬂl) having 3, 4, 5, 6 or 7 carbon atons,
phegy eadﬁﬁ@éﬁ%deﬁﬂ% h?&r@@@ﬁb)’ bikyWhasigy Phesys caBon atoms;

heteroaryl are unsubstituted or subst1 tut ed by 1, 2
Ofor 3 20substituents selected fromthe group ' '

RSO SiSk{Ag of F, O, Br, I, CF3, OCF3, N,
together are oxygen or a chain of 2 methylene groups;

and/or compounds of the formula le or If

e N

in which:
X is oxygen or sulfur;
R(1) is G(O)OR(9), SO:R(10), COR(11), C(O)NR(12)R(13) or C(S)NR(12)R(13);
R(9), R(10}, R(11) and R(12)
are each independently CyHx-R(14);
X is 0, 1,2, 3 or4,
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, cycloatkyl having 3,
4,5,6,7,8,9, 10 or 11 carbon atoms, CF3, CoFs, CaF7, CHaF,
CHF», OR(15), SOMe, phenyl, naphthyl, biphenyivi, furyl, thienyl
or an N-containing heteroaromatic having 1,2, 3,4,5,6,7,80r 8
" carbon atoms,
where phenyl, naphthyl, biphenylyl, furyl, thienyl and the N-
containing heteroaromatic 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, CONH,,
COMe, NH», OH, alkyl having 1, 2, 3 or 4 carbon atoms,
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COOWe, CONH2, COWe, NH2, OH, al kyl having 1, 2, 3 or

4 carbon atons, al koxy having 1, 2, 3 or 4 carbon
atons, di net hyl am no, nethyl sul fonyl and

met hyl sul fonyl am no; R(5), R(6) and R(7) 25 are each
VRgepemiently F, G, Br, |, CF3, OCF3, NO2, PCUEP2007/603293
COOVe, CONHz, COwe, OH, alkyézhaving 1, 2, 3 or 4
carbon atons, al koxy having 17 2, 3 or 4 carbon

atons, di nethyl am no, sul fanoyl, nethylsul fonyl and

met hyl sul f onyl am no; WO 2007/ 124849PCT/ EP2007/ 003293

Ro RIORS RI2RD R1OKSHERIges2 boEe oot ARy g amino,
Al E ,,,DorN - si&iamdylFhethylsuRihyl Bikd 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, |, CF3, 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,
dimethytamino, sulfamoyl, methylsulfonyl and
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 CyHy-R(16); '

y is0,1,2 3or4,
where y cannot be 0 when R(16) is OR(17) or SO-Me; 7
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, CoFs, CsF7, CHoF, CHF», OR(17),
SO.Me, phenyl, naphthyl, furyl, thienyt or an chonfaining 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 or3
substituents selected from the group consisting of F, Cl, Br, |, CF3,
OCF3;, NOz,.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, methyisulfonyl and
methylisulfonylamino,
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3, phenyi or 2-, 3- or 4-pyridyl,
where phenyl or 2-, 3- or 4-pyridyl are 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, NH3, OH, alkyl having 1, 2, 3 or 4 carbon
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R11R11 5Ais -CpH2n-; is 0, 1, 2, 3, 4 or 5; Ois
oxygen; Dis a bond or oxygen; is -Cr2m; 10ms o, 1,
2, 3, 4 or 5 R(8) is hydrogen, alkyl having 1, 2, 3
or 4 carbon atonms or CpH2p-R(14); pis O, 1, 2, 3, 4
%z’éewﬁgsw) is cycloal kyl having 3, 4, 5 or ﬁ;ﬁﬁ;ﬁg}gmm
atons, aryl or heteroaryl, where aryl and heteroaryl
are each unsubstituted or sulgtituted by 151, 2 or 3
substituents selected fromthe group consisting of F,
a, Br, I, CF3, OCF3, NO2, CN, COOwve, CONH2, COwe,
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons,

al koxy havi ng 1 ZAtodsoalkdxye haviom 122, ey, 4 carbon atoms,

di met hyl am no, sul ﬁ“!

met hyl sul f onyl am n%mn%ﬂr@%r g% ryog‘%‘é’?mgw[ ?nd
having 1, 2, 3, 4 méthqrsuﬁowlathm atons; R(10) is
hydr ogen, al kyl having 1, 2, 3 or 4 car bon at ons,

Ofcycl oal kyl having 3, 4, 5 or 6 carbon atons, aryl O
‘R(BP! & ORRY18) Rgoi@g[e aryl and heteroaryl are each
e

unsubsti t ut or substituted

b
o o BT e raaanaT G ReSh WetE TSI 1€ 6n Srtpetigbee: £
Q. 7 VIO Q47 32480OPCT/ EP20071003203 26 Br, |, CFS.
OCF3, Cd]VE‘
2,

"CN, CONH2 al kyl
ey RGOS COBH CONar GONREORE TP ROR(2Rb Ggidt
3 or 4c Ay
et nyl sul gy Py dfen ARGLEKAALY 5, #18r STA atoms, Cubar CFs
cycl oal kyl haanfb.gj'lzarpm%nyls or 6 carbon atons, phenyl,
B?P.hgg}z/: nylt h'ofny;rvrlﬁnéi'g%e p V\%ﬁ){[%‘n 'Se ny{tﬁéﬁlﬂ%’éﬁi %r ﬁubstrtuted by 1,2
thienyl, furyl, pwlwwhstlpwmseiyd:ted fromi tda:glrm;n cansibting of F,

rimdyl are each.unsubstityt.e r t d ,
gyor 3 >s/ubstituent : géﬁe@%@ﬁ%’wt éﬁgfeogpﬁﬁ'é&wé’ NH;, OH,
consi sting of F, @ilkyllﬁlavmb 1, @3, 0r 4K, atbioR, alkdky having 1, 2, 3
COve, NH2, OH, al haying,1, 2. 3 or 4 carhon
atons, al koxy haw‘%él q_ar%gn%prﬁ ddmgtgy%g}ﬂn%tsgﬁ%moyl,
di net hyl am no, sulrﬁamg uzfoﬁgatdhﬁlmethﬂgmwn Rftno;
nmet hyl sul fonyl am no;. R(12) .is al kyl having 1, 2, 3 or
4 carbon aton$, cy&Pedl&$r3having 3, 4, 5 or 6 carbon

“atons, aryl qy het,gooqtfxbrs

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 CF3;

" R(3) and R(4)

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

R(5), R(6) and R(7)

are each indepehdently hydrogen, F, Cl, Br, I, CF3, NOz, 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, methyisulfonyl or

methylsulfonylamino;

R(30) and R(31)

are each independently hydrogen or alkyl having 1, 2 or 3 carbon atoms;
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15where aryl and heteroaryl are each unsubstittrted

or substituted by 1, 2 or 3 substituents sel ected

fromthe group consisting of F, d, Br, |, CF3, OCF3,

NO2, CN, COOve, CONH2, COwve, NI -12, OH, al kyl having

WO 200712486t 4 carbon atons, al koxy having 1, B T/EP2007/083293

carbon atons, dinethylam no, sul fanoyl,

nmet hyl sul f onyl and 20met hyl i onyl am no; R(13) is

CpH2p-R(14'); pis 0, 1, 2, 3, 4or 5 R(14') is

cycl oal kyl haying 3, 4, 5 or 6 carbon atonmns,

t etrahydr of uranyl, tetrahydropyranyl, aryl or
OTheteroaryl, 25where aryl and heteroaryl are each
R(BOSaHBR{Yt ed or substituted by 1, 2 or 3

substituents sel ected fromthe group consisting of F,

ql, together arepygengrs chgip of %met%cﬁ@gmemm, COMe,
anbl? cofboufid A thdariiga ky 2.3 or 4 carbon atons,

al koxy haying 1, 2, 3 or 4 carbon atonms,

di met hyl ami no, sul fargg(gJR Y| sul fonyl and

30net hyl sul f onyl am no; J§_cyckpgl kyl having 3,

4, 5, 6,7 or 8 carbon a R(2N_i s hydrogen or

al kyl haying 1, 2, B®r

2007/ 124849PCT/ EP2007/ 0032873 3 —%(gg) i's alkyl haying

3, 4, 5, 6 or 7 carbonratons, tycloal kyl having 3, 4,

5 or 6 carbon atomns, phenyl OGTSﬁé)pht hylg, - where phenyl

or naphthyl are each unsubstitht ed or substituted by

1, 2 or 3 substituents sel ect &Y from the group
inwhABRi sting of F, C, Br, |, CF3, 50CF3, N2, CN,

COOVe, CONH2, COwve, NH2, OH, alkyl having 1, 2, 3 or
R(® cladbbx&(8hs, al koxy having 1, 2, 3 or 4 carbon

at , gl lan sul famoyl, nmethyl sul fonyl and

rretoﬂfll sﬂ%?gi%g?nmndg?j’RM), R(5), R(6) and R(7) are

eacR(8) nde pberiérthiepyhgoiucaypyh, F, CI, Br, |, CF3, OCF3,

OCHF2, 0 - .

al k! natiorg PRend YT and KlaRy T MsdStat o Sosiytga by 1.2

1, 2, 3 o3 substiueats sdlected frdmibiegrbaprcomsistig|df &#7QY,|Br, |, CF3,

S‘ELB%L;? ﬁéggﬂ%%ﬁé%fﬁ@ﬂ%' AOMEONHE" 8Oyt having 1, 2, 3

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

dimethylamino, sulfamoyl, methyisulfonyl and methylsuifonylamino;

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

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

R(4) is alkyl having 3, 4, 5, 6 or 7 carbon atoms, cycloaikyl having 3, 4, 5,6 or 7
carbon atdms,-' p‘heny[, naphthyl or heteroaryi,
where phenyt and- hetercaryl are unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F,Cl Br, 1, CF3, OCF3, NOg,
COOMe, CONHz, COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon atoms,
alkoxy having 1, 2, 3 or 4 carbon atoms, dimethylamino, methylisulfonyl and
methylsulfonylamino;

R(5), R(6) and R(7)

are each independently F, Ci, Br, |, CF3;, OCF3, NO;, CN, COOMe, CONH,, COMe‘

OH, aikyl 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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15i n whi ch: RO R10 R8, X R(1)NA, RI1 RO R12 R8,
XNA ,DRI1 RO RIO X N AR8. _A R13\, lorNR15 E'D

I RI1 Ais -Cpl-12p-; n=0, 1,2,3,4 0or 5; is a bond

or -0-; 20is -Cm®22m; m=0, 1, 2, 3, 4 or 5

WO 2007/124849 PCT/EP2007/003293

25

and/or compounds of the formuia th

R4 R1
R5
o]
_R2
R6 N th
R7 S
“1I] "R3
Sl
in which:
RS, R10 R9_ R12 R3. R10
R(1 RE K F!8\N><A RIS, ><A R8, A
(M N-A Lo N o N RI5
E,o IIE/ ]E,D
I
R11 R11 R11 .
A iS ‘CnHZn';
' n is0,1,2,3,40r5;
¢ is oxygen,
D is a bond or oxygen;

E  is -CoHom
m is0,1,2,3,40r5; _
R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or C,Hap-R(14);
p is0,1,2,3,40r5; _
R(14) is cycloalkyl having 3, 4, 5 or & carbon atoms, aryl or heteroaryl,
‘where aryl and heteroaryi are each 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; NH;, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4
carbon atoms, dimethylamino, sulfamoyl, methyisulfonyl and
methyisulfonylamino;
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 heteroaryl,
where aryl and heteroaryl are each unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F, Cl,
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R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon
atoms or CpH2rR(14); pis 0, 1, 2, 3, 4 or 55 R(14) is
phenyl, naphthyl or heteroaryl, WD

2007/ 124849PCT/ EP20071003293 28 wher e phenyl ,
wapngsi%and heteroaryl are each unsubstltutmmﬂmoowooszsvs
substituted by 1, 2 or 3 sutg; ituents selected from
the group consisting of F, Y Br, 1, CF3, OCF3, N2,
CN, COOwVe, CONH2, COwe, NH2, OH, alkyl having 1, 2, 3
or 4 carbon atons, alkoxy having 1, 2, 3 or 4 carbon

atons, di net hyl am_no |.f , I 0 an

met hyl sul f on 'a]ma]:g: octs, Narzmé’{h ngl@lheﬂ%@gﬁ @ﬁz OH,
al( k30") havihng akky! Bavi l34'12 fﬁobﬂ cﬁrmréztomg,aalm having 1, 2, 3 or4
R(1 I's hydrogen, y aving.1l

ARSI RS TER

phenyl naphitpth |§ﬁ]§brﬂgnqh@aryl are each
unsubstituted or substituted

sutﬁ‘,&"ﬁf deAYcoalieyl davieg 3. ﬂ@ﬁlqr@ecagrp%ﬁto@@nﬁf‘@ﬂﬂ' rippbfhyg thienyl,
d, f!ugf ﬁdﬁ%ﬁzm?‘%&nﬁl ﬁ%@n fHANH2,  COME,

NH2, O—| avin carbon atoms,
al koxy 15hav iwh@rq thnWsWQﬂhﬂl&"déﬁwh Tuylo ngndyl nyﬂzmyl pyridaziny!

di met hyl am ngpaﬁ%mﬁk &8 Dﬁ(éu%%kd}x%w&r s%%gt ted ? 20r3

nmet hyl sul f ony I's cyc
havi ng 3, 4, sﬁbsirtu@wtsael@otechﬂr@mﬁhe gmwonsmmmoﬁf/lcl Br, I, CF3,

hi enyl, f
|tO y:r iegzlzi nyllifzjlcnpoag?q;qz: E,Qﬁz(rglﬁyﬁklﬁ¥q%Hg%lf(¥}'nagan3@ 2, 3 or 4 carbon

i soqui nol ylI , amnm&illamyriwvlngmlm@)mlti earbon qtmrmmhethyibmmo,
or cinnolinyl ere

t h| en:
furyl, pyridgtia rBW VAN 'S“r%W' em 'ﬁ){'ISUE I¥1P’nyl
i nCFO(HSZ is altﬁ&@ﬁnd1 alﬂm&rbonmﬁms r@bhbb!kyi having 3,4, 50r 6
pht hal azj H}/ gw Nnox E%'@ ui nazol i nyl or
ci nnol i F# O} ORI AT, ﬂ% t93"¥t ed or substituted by
1, 2 or 3 sulmbkid H8MLAd ﬁ@fe@@i(\:lgﬂalferé%ﬂhtdhguﬁtﬂﬁéd or substituted by
consi sting of F, COWe,

a, NeZ
25 NH2, OH, aI&yr 3%@&%6@8 selecied,from’ the GERIP cansisging of F, Cl,

al koxy havi nQr]I c? @C?F réog’cttlbO(fjo@iMET%ONHz COMe, NH,, OH,
di met hyl ami no, ?am)y net hyl sul f onyl and

met hyl sul f onyikahhwg 1, 2.1% o204 caebon|atgms ralsexydhavingst, 233 or 4

or 4 carbon Y,
at ons, cycl oal kyl ﬁ%@b%hgm?? tﬁ\ﬁﬂhﬂﬁo%ur&&r&o b@%mgisgﬁwgnd .

phenyl , 30nameIlW$uifmny}m1m.oaryl, wher e phenyl,
roaryl are each unsubstituted or
su%g%/u%gaq’ﬁ (tlﬁ i

2 or 3 substituents selected from
the grogp V\@(ZOD’ZI 32484 9PCT/ EP2007/ 003293 29

%?/ib ’sti f F OIRWEQV'"Q]ZI 9:5 l?ygcﬁimn:g;rs ragytgpfuranyl

4 carbon at otgtrahqbiﬁpvpparlw\a;ﬂg)rhetéfoagl or 4 carbon

ﬁ,ts? Ef” SS: Pg;%lg?ﬁmﬁlg and HL:’Iearloa%l arene%\tc ylngllfbsnt qu or su%stituted by

1, 2 or 3 substituents selected from the group consisting of F, Cl,
Br, 1, CF3, OCF3, NO2, CN, COOMe, CONHz, COMe, NH,, OH,
alkyl having 1, 2, 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4

carbon atoms, dimethylamino, sulfamoyl, methyisulfonyl 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;
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5R(13) is CpH2rR(14); pis O, 1, 2, 3, 4 or 5; R(15)
is cycloal kyl having '3, 4, 5, 6, 7 or 8 carbon atons;
R(2) is hydrogen or alkyl having 1, 2, 3 or 4 carbon
atons; R(3) is heteroaryl, 10where heteroaryl is
' ted or substituted by 1, 2 or 3
gﬁ%@ﬁ%ents sel ected fromthe group consi stll")%T[Eumﬁng?’
: , |, CF3, OCFs, NO2, CMy COOMe, CONH2, crme
NH2, OH, al kyl having 1, 2, 3 or 4 carbon atons,
al koxy having 1, 2, 3 or 4 carbon atons,
di net hyl am no, sul fanoyl, nethyl sul fonyl and

R@Et Byaley haoinyg 3@, 506 ot 3 datbbn atB(rB) cycR{aRy! hadn&G7 %, S0e6 carbon

each i ndependent rogen, F, , Br, 1, CF3, CCFs,

NOR 3t P%@)%é’ ‘“&Q%’F COME, NE-I2 OH, al kyl having

1, 2, 3 Wheré ;ﬁ'@rﬁwﬂr ﬁﬁmﬂﬁyi add &QWUMBﬁI@teﬂ orsubstittediby 1, 2 or
car bon at ons, di net hyl ani no,

met hy| sub Fupshituenty s W%?T"é{mcﬁﬁs’s’w af ey G Br. L CFs,
physi ol oet:e@'mcﬁz.cenpebd:\he (§éNH§ @bmehm mppmhaﬁnw 2,3

t he fornul

pr oduci n¢f "acﬁiﬁ?éﬂ@é‘h@ﬁta'k@w "ﬁ?é"ﬁ hé’f é"rﬂ% "O‘Farb?'é EFRH‘%\Xl s
r espi SR Air? S oy ShBRRIRLAY Sl rneaﬁwgawyvam.no

dlsorders ra ruct’i ve sl eep apneas,

R(dpp¥b). V(Evand REJi st ance syndr onme, Cheyne- St okes

t
ar: 9 B e mdloBeHPE P BET 65 STER OPLND- o
25 WE. QO0site CGMat Nidy, rﬁh‘épalkyimavmg di, 803 derls:arbon atoms,
{ di ft i til
s plkPRY Bryinditsar 2 & Al AoRReprENRMe. Rt
nDUﬁteﬁhy@lfoa u_irﬁzl m@myadufeﬁytardmmg di sorders with
neur odegener ati ve di sorders,

poxi-a and er.c ,
“Q HF!F’QU“%Q F’rf%'frg'ga i sease, Parkinson's disease,
Hunti ngton's di sease, cancar dRsorders, breast
cancer, |lung cancer,
cancer. 30 WD 2007/ %
therapy or prophylaxis @ Spiratory d| sorders,
especially sl eep apng s apt~can®@r diSorders. A use
of conpounds of the Fornuljae I'a to |j and/or of a
physi ol ogi cal | y conpati bl &7sal, s 5 thereof consists in
the production of a nedi canent’llf & the therapy or
prophyl axis of respiratory disorders, in particular

inahrep-related respiratory disorders such as central

and obstructlve sI eep %pneas upper a| rvvay resi stance
syn ?espl Hbri ng,
g jsr UDN ?\entra atory :}4\ udden CRB| d AL
eat h, postjoperati ve hypoxi a and pnea)

muscl e-rglL.& ed respiratldry di sorderE Drespl ratory

“R15

ion, respiratory
.di sorderR1¢luri ng adagtti on i n hi ghRmpunt ai ns, acute
and chronic lung disorders with hypoxia and

hypgr capii-@,HA-f urther use of conpounds of the

~formulae la to,l]j /or faphysiologically
P rErb s

conpati blte saf nsi sts in the production of
a medi cagenborddosr tOe t herapy or

E is -Cm2am-;
m=0,1,2,3,40r5;

R(8) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or C Hz,-R(14);
p is0,1,2,3,4o0r5;
R(14} is phenyi, naphthyl or heteroaryl,
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15 prophyl axis of respiratory disorders, in

particul ar sleep-related respiratory disorders such

as central and obstructive sl eep apneas,

Cheyne- St okes respiration, snoring, disrupted central
wespinasery drive (sudden child death, post oEarERriove0s293
hypoxi a and apnea), nuscle-reglated respiratory

di sorders, respiratory di sordrs after | ong-term
ventilation, respiratory disorders during adaptation

i n high nountains, acute and 20 chronic Iung

di sorders with hypoxia nd h referred
use of conpounds g\%e{éﬁ@ 3‘ ?En?gefﬁm%}ﬁ'ﬁfsreas? a
physi ol ogi cal | y Canpamsﬁnkt@d @&bbbé’chﬁé@@f{ 1¢ 0B BHubsktDents
the production of a medicanment for the ther

y..Of
prophyl axi s of s| &gictes g ?8@;’3’!’@!’6@?‘%’@8@9‘?’%‘ CFs,

such as central agtpbfg,UEN, COGMEEQORM,ACTRAS NH,, OH, alkyl
upper airway resistance syndroma and snorl ng Anot her

preferred use of Bé\’r‘ﬂﬁl}nas3@f4tq€!"éb%ﬁltﬁmsaé‘k@9’ haying 1,2, 3or4
and/or of a physi gh@@nCabhy, &R{Qﬁgﬂrﬁeﬂhin% m#aﬁq&yheﬁﬁﬂﬁsunfonyn

consists in the production 'edi canent
therapy or prophyResimetbyisyfawipmipmeas, for exanpl e

ce I r ' ea, ng.

w0 3557/ BRBERC R Bl b 5n 3 T s M ARk

t hedR@O) isbydroges, alkylthiaeingrio @ Stardrcanthoraatendi pberghtnaphthyl or
for the ttt1era or prophyl axi s of neurodegenerative

di sor derh§% ‘as denentia, Alzheiner's disease,

Par ki nson' s dufmphenﬂmﬁ;ihﬂggtl@nd&e@éraa@isare each unsubstituted or
further use of, ¢ nds ,of the formylae l.a,to |

andlor of 5 SHYSTOREHNCE 4'9r & Sibnifian SdesEd fiam by @roup
cgnSI sts in bbﬁs@tir@ﬁpﬁlt?nBﬁ,fl, @Fmd rasa(;mt CN?CCIdﬂﬁe CONH,,
t hera or pr i s_of cancer sorders or

exarrplog br egQ&%n@éﬁ’ OHyalgy l’ % 31814 PR AtoIsy alkoxy
prostate can ﬁanng ]10 2' B oP Q%a?ﬂ@l@gioﬁ%n Hmétﬁﬂaﬁﬁ{@ Qu'iféi'ﬁoyl

of the formul a L are used produce a

nmedi canent fSPEthHW’m @'EFE”T%@FM'?H’@FV'&W% especial |y

to AR f gl h hi
adnﬁp(ﬁﬁg?% ation fgr%@‘t?ﬁrg 4, Slor AL BFERMR. Paﬁ?yg no%phthyl thienyl,

e 't herapy or prophy
respi r atfioyly puitidylr eaziny pm@ﬂgrml yPysidagipyly wdalyk éndazolyl, quinolyl,

respir at,éyq\gsrmlﬁ Oﬁﬂﬁgﬁzﬁgégu%xﬁﬁr{ﬁdn ma"iﬂﬂ'l B?&ﬁH&IHyVe

sl eep apne upper e sy n
'snoring, forwhemphengd) rm;b\tmé,l thiesg, 15yl pmﬁyi alycazwyl

Aomona oo SRR e B0F iR EHNE, g dsoauinoty.

conpounds of phthmta‘zmnmmmd)@hhyj dw:nazc&:nylsc&d:lrtmhwl @tk each

o oduce & moHMEURNASS Bf SURA G 2F SR Rlpcted from

therapy or peRPGBUDHoBsiling 66P] CRBEYCHi, TTELND,, CN, COMe,
preferably sleep-.. 20 related. r gl ratory di sorders

such as cent Ml Qht Bedbavies ilvé < PR FrRIRAMS, Aiay having 1,

ai rway resi sbapee4amssPaRn) diriéRyiaRfno, fsgﬁarﬁéﬂ”ﬂﬁle&ylsulfonyl
sl eep-rel ated respiratory disorders such as central

and obst r uct A@ mathwpuligsylaseingnd snoring. In a

N urps(hgy SaRRR 1, A 3o CPERBUALRRS, iy 4VRY £ 4.3 or 4

are use ce a 25 nedi canent for “nasal

adm m s caganatomess pdoalkyl pavingpt, do b os 6cankat alamsnphenyl,

for nasz?,l ﬁﬁ‘]g]f ﬁéél%tal n for the therapy or

prophylax S respiratory disorders, preferably

sl eep-r el at edheesphemt araphtiing endélehersar@rharaﬁach unsubstituted or

obstructive sle apneas

syndrone and S'é‘?]sg&‘r’tﬁg ,rE)yf c%’pé? ﬁ%?sgﬁ%qm% ?)eIS%Bi{‘r € group
respiratory disorders such as obstructive sleep

apneas and snoring. 30 In one enbodi nent, conpounds

of the fornula la are used, in which: R(1) is
hydr ogen; WD 2007/ 124849PCT/ EP2007/ 003293
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32 R(2) is R(20)-CrH2r; R(20) is CH3, CH2F, CHF2,
CF3, cycloal kyl having 3, 4, 5, 6, 7 or 8 carbon
atons, -CONR(22)R(23), -0R(24), -COOR(24) or phenyl
whi ch is unsubstituted or substituted by 1 or 2 *

SePmbi/buant s 5sel ected fromthe group consi St’(t‘f)ﬁpﬁﬁ'm)o3293
F, G, Br, CF3, N2, CN, OH, nethyl, ethyl,

hydr oxynet hyl , hydroxyet hyl , 28t hoxy, di net hyl ani no,

sul famoyl, nethyl sul fonyl and net hyl sul f onyl am no;

R(22) and R(23) 10are each i ndependently hydrogen or

al kyl having 1, 2, 3 or 4 carbon_ atons; R(22) and
(R(23) con&stmgtﬂé@eﬁheﬂr b 3506 ai N]Oz)fC G QOMe, CONH;,

met hyl ene gro f 5
repl aced by - gﬁﬁ"é?g"“h %ﬂq‘% IQI%? ﬁy?) ?H!gtri EBphoREstoms, alkoxy
-N(benzyl ) -; @) 1) 2 Shyus ocgdenatoms kimetiwiamigo 1suliamoyl,

ey, R5)  antolpbyied A eyt 7, N

o b b k1 " nga\él "% % 37 or 8

car bon aPorrs’iS@I‘/ﬁ %ﬁ%yﬂé or OR(25): R(25) is

(L uor et e ey radieal. oioipe formt e o
R(ZD(F@QWWHOF%JKV Mﬁgglca\ginr%c‘?f‘} Sar %rgugot'}aﬁét ituted or
REYDH hétdir@by 1 or 2 substltuents seI ect ed fromthe

group consisting of F, C, Br

met hyl , whag hetq&am)@uanmqﬁw glfﬁi%tltl.gqﬂ pyéﬂm% pr 3 substituents
met hy! Sukéii@&%h ﬁ%ﬂ?tr{éeér%b%ahé.@ﬁﬂd 8% 9; Bi $, &5, BCR, MO, CN,

5 S0y COOMe, CONHz, 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), R(5), R(6) and R(7) |
are each independently hydrogen, F, CI, Br, |, 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
methyisulfonylamino; '
and/or physiologically compatibie salts of the compounds of the formula la, Ib, Ic, Id,
le, If, Ig, th or |j for producing a medicament for the therapy 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
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, fung cancer, colon cancer and prostate cancer.

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

- physiologically compatible salt thereof for the production of a medicament for the
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R(7) is hydrogen or alkyl having 1, 2, 3 or 4 carbon
~atons; R(8) is a l-indanyl radical of the fornula II;
WO 2007/ 124849PCT/ EP2007/ 003293 33 R(9) is hydrogen

or OR(28); R(28) is hydrogen or alkyl having 1, 2, 3
WP 20070248%bn at ons: R(10) and R(11) are each PCT/EP2007/003293
I ndependent |y hydrogen or Iéég having 1, 2, 3 or 4
carbon atons; 5R(12), R(13), "R(14) and R(15) are each

i ndependently hydrogen, F, d, Br, |, alkyl having 1,

2, 3, 4 or 5 carbon atons, cycloalkyl having 3, 4, 5,

'theQQp%sﬁéroﬁegi%gifiP@%ﬂgﬁyw 8rrféc TS %p%@ufﬂe%%apne% and cancer

disoBikrs. - SO2-, -0-502-, -SO2NR(30)-, 10- CONR(30) - or
- NR( 30) CO-, where the bond to the base structure is -
~in each case via the atomon the left; R(30) is

A Mf@ﬂﬁfpoﬁhdﬁbﬂ«hb fhmwllag ldio Eand/oBotmpb;mblaglom cosgmatible salt
zero,

thqﬁ%ﬁ?&élﬁts lﬁgf%voduﬁg‘aﬁd of %Mgamer&&ﬁgx% %erapy or prophylaxis of
respifoPy #iSORBYs, in pARCHRcREbReRied fisppateRydisiib/bsuch as central

unsubstjtuted or substituted by 1 or 2 substituents
a“§épéfé‘f‘é'defsle@ﬁwqpﬁ'@a‘g‘-r‘&R?‘"@HW@H??'%@"%? syndreme, @heynerdfokes
reéﬂ%tno@no% RUDIE, ceitrBl fes plFBIoRPH e ([dhd®RiToHia deaf).,

fanoyl, nethyl sul fonyl and met hyl sul f onyl ani no;
posztgm@lrye hyparaRRg @nn@a), Hlusgle-Ielalethipspiraiprifisardess; Frswiratory

drsﬁ?a%’?%gfé«%(lgr -tﬁ?'ﬁ\dYe?&aw nafé%pﬂéﬂ?%kiigg gl.‘frg%;l tptatlon in high

mo@ntasREsAte andcti'm()mg)ung dlsorders with hypoxna and hypercapma

A further use of compounds of the formutae la {o [j and/or of a physiologically

compatible salt thereof consists in the production of a medicament for the therapy or
prophylaxis of respiratory disorders, in particular sieep-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
ventiiaﬁon, 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 lj 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 central and obstructive sleep apnea, and

snoring.

A further use of compounds of the formulae la to [j and/or of a physiologically
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together are a chain of 4 or 5 nethyl ene groups of

whi ch one CH2 group nay be replaced by -0-, -S-,

-NH, -N(CH3)- or -N(benzyl)-; and/or conpounds of

the formula Ib in which: R(1) is C(0)O0OR(9), SO2R(10),
BORp@p4ssy C(0) NR(12) R(13); 30R(9) is O 1-12PciR(r2d4)7/003293
-is 0, 1,2, 3 or4, where x cannot be 0 when R(14) is
OR(15); WD 20071124849PCT/ EP3007/ 003293 34 R(14) is

al kyl having 1, 2, 3 or 4 carbon atons, cycl oal kyl
having 3, 4, 5, 6 7,8 or 9 carbon atoms, CF3, C2F5,

oSS s bt il hciBh B S g o e therapy o
préFHyREds GilrdiFodcyenerAve iktydersisithlas defepni) ARREINICRE disease,

N-cont ai ni ng heteroaromatic are each unsubstituted or
Pagkipsan's dpeess yiuptingtogis diseansst i t uent s sel ected from

the group consisting of F, d, Br, CF3, OCF3, N2,

CN, COOVe, CONH2, COVe, NH2, ()—L al kyl having 1, 2,3
A forther user efmempogyrg's obthedirymulgeilado i andfp of @ physigiogically

cof SR st Moo RNl o o SR bhecicarmt forthe therapy or
prapitilaxisrafcangerldisarde, foraxabipdabraast asnoes, luny career kodion cancer
3..4.. 5 or 6 carbon atons, CF3 or phenyl which
anH?Y&s@sut%P uted or substituted by 1, 2 or 3 15 -
substituents selected fromthe group consisting of F,

Cl, Br, .CF3 .. CN , , 01- | kvl
In i pRGogment, e Sompbligay ot s GiURLp 5l 91 o Plodde =
ma’ﬂrﬁne‘ht Wﬁﬁl@é\/@i@ﬁ&dnﬁﬁlﬁﬁﬁﬁtl}? : @ﬁbfﬁal}}sﬂd ;fr%ﬂé:&é&aomedicament for
e su sul f on no; s
IR rﬁloa?%qﬁ%%@mebeg?@ﬁ% of SRR sPEiers.
préfe@bly shéch3eldidd My distrd¥ils diRMizRGehiraland Mstriictive sleep

carbon ataons or R(2) is hydrogen, alkyl having
appeasp upBeroqlwy;aycrg,sﬁﬁpcgts(yﬁgrngae epg sneging, fereexXample sleep-related

res%Yr %Flé%esr gé&ﬂ §s Qentﬂal atd obsBUbtivedISEPaphdzRHMalsnBRng.
In a further émbodiment, 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 sleep apneas, upper -
airway resistance syndrome and snoring, for example sleep-related respiratory

disorders such as central and obstructive sieep apneas and snoring.

In a further embodiment, the compounds of the formula la to I} 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 sieep-
related respiratory disorders such as obstructive sleep apneas, upper airway
resistance syndrome and sﬁoring, 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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- fromthe growtgglngﬁhgﬁhﬁﬁmﬁm Bhtgent

R(16) is alkyl having 1, 2, 3 or 4 carbon atons,
cycl oal kyl having 3, 4, 5, 6, 7, 8 or 9 carbon atons,
CF3, C2F5, OR(17), phenyl, fury!, thienyl or an
N-contai ni ng heteroaromatic having 1, 2, 3, 4, 5, 6,

wo 26h7Q5488 carbon atons, 30where phenyl, furydcrmee2007/003293
thi enyl and the N-containing heteroaromatic are each
unsubstituted or substituted3®y 1, 2 or 3

substituents selected fromthe group consisting of F,
ca, Br, CF3, OCF3, N2, WO

20071124849PCT/ EP20071003293 35 CN, COOwe, CONE-| 2,

R(@O\ER(RPECJ'GH, al kyl having 1, 2;3 or 4 carbon atons,

4
a n@;{é}%l gcihg 2? QFFE,, nia{%g@u %ﬂﬁﬁ.ﬁ 4,5, 6,7 or 8 carbon
met hyl slﬂttﬁmay-IC‘dBrNR(ﬁZ)BR@7)OFR(§4}1I-R3QOFR{£4) wgarmnyiz 3,4
or 5 carbon I ,
car bon at oms%}h%ggis lﬁ}\é aﬁ“é? oﬁl-g ﬁ?%tﬁ lgtgg bxfllp?/% %{/tfs?ments
wher e phenyl seleckd frc’im tlmer groupyaandigtingaoel ,UDIsBh $XH;t NOgdCN, OH,
or substituted ele ted

NC2, CN, COOMRne&IQEG\hﬂ,,suﬁQ’vbyl &éth;ﬁémﬁhylfﬁw ng 1, 2,

3 or 4 carbon atons having 1, 2, 3 or 4

car bon atomsm FW@'PFRHV ] % sulfarmyl ,

et hyl sybo Rggl;?rret hyl sul f onyl am no; or R( 3) i's
CHR(18) R(19 15 i s hydrogen or CH-RI( wher e

R(16) is as @& ?ﬁ@ﬂ'"ﬂﬁ@%@%%’ hydrogen or aky 'Fﬂ"i@)t.%%”
CONH2, CONR( gQM}DmSCOO?(ZZ) CH2OH, R(20)

hydrogen, alkyl having' 1, 2, 3, 4 or 5 carbon atons

CH CF3 ® OwH2. - phenyl, 20where the phenyl ring is

unsubst |Rtég%)egnoo @?Zstitut ed by 1, 2 or 3

substit S se d fromthe group consisting of F,
Cl, Br, CF3, tapetser avem chai olCbong matipipis grooe of wWhizh one CH2

having 1. 2. i iy Be eRbed 52005 AT N ARG or
sul f anoyl , Zaﬂﬁatdmy:ylg;-ul fonyl and nethyl suI fonyl am no;
vi's 0, 1?(22) 1s hydrogen or alkyl having 1, 2 or 3 carbon atoms;

r iszero, 1,2, 3, 4o0r5;

R(3), R(4), R(5) and R(B)

are each independently hydrogen, F, Cl, Br, 1, alkyl having 1, 2, 3, 4 or 5 carbon
atoms, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon atoms, CN, CFz, NO; or
OR(25);

R(25) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms, a ﬂuonnated
alkyl radical of the formula -C,H;,CFyHa., or phenyl which is
unsubstituted or.substituted by 1 or 2 substituents selected from
the group consisting of F, Cl, Br, CF3;. NO;, CN, OH, methyl, ethyl,
methoxy, dimethylamino, sulfan;oyi, methylsuifonyl and
methylsulfonylamino;

X is0, 1, 2o0r3;
y is1,20r3;

R(7) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms;
R(8) is a 1-indanyl radical of the formula lI; '
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wis 0, 1, 2 or 3; R(21) is hydrogen or al kyl having
1, 2, 3, 4 or 5 carbon atons; R(22) is al kyl having
1, 2, 3, 4 or 5 carbon atons; 30 R(4) is hydrogen,

al kyl having 1, 2, 3, 4, 5 or 6 carbon atons or CF3;

R(7) and R(8) WO
%o%?"’i‘iéf’gwpcw EP2007/ 003293 36 are each T CHEP2007/003293

i ndependent|ly hydrogen,, F, @&as, Br, CF3, N2, CM
COOWe, CONH2, COWe, NH2, OH,  al kyl having 1, 2, 3 or
4 carbon atons, al koxy having 1, 2, 3 or 4 carbon
atons, di net hyI am no, sul fanoyl, met hyl sul f onyl or

R(OE! hythystibd eﬁﬂ)ﬂ@mm, 5 R(30) and R(31) are_ each

i nde ndentl drogen,or, alk haV| n - |
car (ag’@‘? ha¥a9 R él? ﬁ?l?%} tﬁ'r“é a chal n

R(@ﬁ) é.—y@le)hyl ene groups; 10 and/or corrpounds of t he

ormula | ¢ in which: Al A5, A6, and
AS areeewbln%m‘@lwﬁuémogeﬂ.qrnaéfgb'i‘ﬁv'@1o? W(‘!s?arbon atorns;

13 RPPan@8(18} these groups is nitrogen and at
d@:?ﬁ% Wﬁé‘se r?au s are CH R(1) is C(0)OR(9),

SO XEeleych indrgentdenty h@@@};m{ EQG}IR(BL:;) alkgidryvig, 1, @ojr or 5 carbon
R(1 d 1

i sy by PR A BIZREGR Y b O TEL ND: o

4 carpH.aR@8E, cycl oal kyl haV| ng 3, 4, 5, 206 7, 8

fur%l ca[ JFﬁ)?@n’y ot %ﬁﬁk c@tlf(gl 'nrg pg’t SGar o {3 DYSHINR(30)-

havi ng 1,CGNR@&0)4or WNRBO)TO- 8viwmre thecbodabio the base structureis 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, methyl, CF;, -OR(31), -COOR(31}, -NR(32}R(33), -
. CONR(32)R(33)} or phenyl
which is unsubstituted or substituted by 1 or 2 substituents
selected from the group consisting of F, Cl, Br, CF3, NO,, CN, OH,
methyl, ethyl, methoxy, dimethylamino, sulfamoyl, methylsulfonyl
and -methylsulfonylafnino; _
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 CH;
group may be replaced by -O-, -S-, -NH-, -N(CHa)- or -N{benzyl)-;

and/or compounds of the formula |b in which:
R(1) is C(O)OR(9), SO2R(10), COR(11) or C(O)NR(12)R(13);

R(9) is CiHx-R(14);
X is0, 1,2, 3or4,
where x cannot be 0 when R(14) is OR(15);
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‘hyd
37 rR(()g)e "RElanE R%ésiawwé 8, 3 ¢r 4 sarbgn tomgs. qygloA

wher e phenyl, naphthyl, biphenylyl, furyl, thienyl
and the N-containing heteroaromatic are each
unsubstituted or 25substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,

Glo 208Br1zasty CF3, OCF3, NO2, CN, COOVe, CONH2,pc3hR007/603293

NH2, OH, al kyl having 1, 2, 3 or 4. carbon atons,
al koxy having 1, 2, 3 or 4 ca&tbon atons,

di et hyl am no, sul fanmoyl, methyl sul fonyl and
30net hyl sul f onyl am no; R(13) I's hydrogen; R(2) is

WO 2007/ 124849PCT/ EP200718(9§§39V3ng 345,
i

cannot be 0 Vé"@n B%r@&arbén%rﬂe?)(}ﬁ ;@O'Rﬁﬁy bMényf furyl, thienyt

having 1, 2, 3, 4, or 6 carbon atons, cycl

having 3, 4, q;amN—mtaI@naheger@apﬁ@ﬁcaﬂwng1 EZF% 5 6,7,80r8
OR(17), s ADEE Bdem s, napht hyl, fury!, thienyl or an

N- cont ai ni ng heteroaroratic havi ng 1, 2, 3, 4, 5, 6,

7, 8 or 9 car bon avhwre phahgr tirylhibreply] antbibathhpontaining

fury!, thienyl i ] L
are each unsubstii ﬁlﬁé}gag}ﬁé&ﬁ%%&‘%gg%b%@,ﬁ)&ggﬁédb%mmed by 1,
10substi t uent s sel2eot 2dulbhstiumarith selgeted froootheigsduprgoradisting of F,

N, o |y ndih i G DOy BPe PR QG e Come i

al koxy having 1, DH 3alﬁyl hévmgrbansaﬁ‘@nﬁrbon atoms alkoxy having 1,
di met hyl am no, sul fgm)y suI fo E ; '

met hyl sul f onyl ami fo % Haménfkﬂ” amoyl,

having 1, 2, 3, 4 rﬁéthﬁfsQMMEn@ ismsﬁ 1amine; |

having 3, 4, 5 or .6 carbon atoms, phenyl or 2-,

3,
3- or 4-pyri &) ekl g . 23, 4.0r 5zl aopipy Fypjgalkyl
are each unsubsti g D14, SUPH ddbbstol, &F 3r8ﬁer?yl

substituents selected fromthe group consis

ad, Br, |, CF3, N2, Cwhichosasulxtiyted org@sgtyn@d bNF‘lZQ or 3
oH, al kyI having 1, 2,

having 1, 2, 3 or 4 car éb&ﬁ%%grrgé@g@d%ﬂ%eﬁ bbﬁ&fnsssﬂng ofF,
sul farmyl met hyl sul fo@IBraﬁ?(EsrléOh)ﬂ&Lﬁ@@Mﬂ &J‘fﬁ’hildz, COMe, OH,

1T O, i 25 G £ i navig
COwve, NH2, OH, al kyl hdyBn3jol4 carbon atoms, dimethylamino, 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 CF3;

“R(2) is hydrogen, alkyl having 1, 2, 3 or 4 carbon atoms or CF3;
R(3) s CyHay-R(16);

y is0,1,2, 3 0or4,
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
" or 9 carbon atoms, CF3, C2Fs, OR(17), phenyi, furyl, thienyl or an N-
containing heteroaromatic having 1,2, 3, 4, 5, 6, 7, 8 or 9 carbon atoms,
where phenyl, furyl, thieny! and the N-containing heteroaromatic
are each unsubstituted or substituted by 1, 2 or 3 substituents
selected from the group consisting of F, Cl, Br, CF3, OCF3;, NOg,
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252, 3 or 4 carbon atons, al koxy having 1, 2, 3 or 4
carbon atons, dinethylam no, sulfanoyl,

nmet hyl sul fonyl or nethyl sul fonyl am no; R(30) and

R(31) are each independently hydrogen or nethyl;

and/ or conpounds of the fornula (1d) in whic:

WO 290824880 - A5, A6, A7 and AS are each indep%n%%%?ﬁ&ongs
nitrogen, CH or CR(5), wheresgt |east one of these
groups is and at nost two of these groups are

nitrogen and at |east four of these groups are CH;

WO 2007/ 124849PCT/ EP2007/ 003293 38 R(1) is C(0)0R(9),

g‘()ﬂ*)( 10) . COF@:‘-R( 12?.10:00M&(£E®N%21¢2DR§13)H|2RO9), alikf?( I?Fl?iig 1,2,30r4
an are each i ndependen -| g- ,

is 0 1, 2, %POM?‘%@P@XX?%&WE& Ebé"g?\ﬁﬁa??“é‘?}‘?r '

is OR(15); R(gihktiytarfihbysulfamydylndthyidulféhyPand car bon

atons, cycloal kyl "having 3, 4, 5, 6, 7, 8019 carbon

atons, CF3, 'G@&Hﬁyﬁminpinapht hyl , bi phenyl yl,

furyl, tpj . t g gnd : ' i
nay) ng 17571 2Ryt ARG €05 3 FUrSIeBhE oRaAG Lol having 3, 4,
10wher e phenyd or Giapthondtomb; Bhsmpepyl or 2o 3107 4pirsy |

and the N- containj rQar t :
unsubstituted or s%%g?:aﬁ %ﬁé’gﬁ%’n%dr%—@rﬁf%mmmsm”t&d or
substituents sel ecidtititegrbyt he2 gr d spbsituarits s¢iagtedfirom the group

d, Br, |, CF3, OCE3,. ) ,
G B, 1y O S i, G2, OO o Fhecoome

al koxy having 1, Z;ORHerCoM=OHreliat baving 1, 2, 3 or 4 carbon atoms,
di net hyl am no, sul fanoyl,. ne lLsul fonyl anpd . .

met hyl sul f onyl ani ROKORKING, @%%ﬂ“ m%?rha{éfs,gfm%ipylgmmo.

or 5 carbon at ons,smmbgk,iht@tl\mmwn@garﬁj méthyfsufonfiamino;
carbon atons, CF3 or phenyl ich is 20unsubstituted

Oror substituted by 1, 2 or 3 substituents sel ected

R( ogéggﬁgw)%g\lgﬁéonsisting of F, d, Br, I, CF3, N,

COve, NH2, OH, alkyl having 1, 2, 3
or B(1risdydegemeor GHzoR(1Hayherg R(16pis ag degfingd abevon
at ogs, d{s t.lhﬁqurg.no, sul fanoyl, nethyl sul fonyl and
25n€t hyl sul'f'onyl am no; R(13) is hydrogen, alkyl
havR(t8)1is CzoNelz,oeomma@}ﬁﬁm)atQSh@R&Z)GngOH;

R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, CYHNCF3
or CuHaw-phenyf, | _
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, NH5,
CH, alkyl Having 1, 2, 3 or 4 carbon atoms, alkoxy having 1,
2, 3 or 4 carbon atoms, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
v is0,1,20r3;
w is0 1, 20r3;
R(21) is hydrogen or alky! having 1, 2, 3, 4 or 5 carbon atoms;
R(22) is alkyl having 1, 2, 3, 4 or 5 carbon atoms;

R(4) is hydrogen, alkyl having 1, 2, 3, 4, 5 or 6 carbon atomns or CF3;
R(5), R(6), R(¥) and R(8)
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R(2) is hydrogen, alkyl haying 1, 2, 3 or 4 carbon
atonms or CF3; R(3) is CHR(16); yis O, 1, 2, 3 or 4,
30where 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
wboiE/naye! oal kyl having 3, 4, 5, 6, 7, 8 opc@mpsihom2os
atons, CF3, OR(17), S2Me, phenyl, naphthyl, furyl,

WD 2007/ 124849PCT/ EP2007/ 003263 39 thi enyl or an
N-contai ni ng heteroaromatic having 1, 2, 3, 4, 5, 6,

7, 8 or 9 carbon atons, where phenyl, napht hyI

.furyl thienyl and the N-containin heteroarormti C

ar eaExedthindenendentiy bydrogerdbdtli Budd NQ2 GN.C@PMe, CONH,,

SSUREhL 90} DESUGF ikl 107 S B4Rl ARSIkl 1,22 o

NH24 caHonadtapk, diengtndarhiino2sulBamoylAnethyboiforgt ons,

Ik 2, 3 4 b t

ai rBPPREe ™ amoy1 . et hyl sul fonyl and
R(mm)tahyd B(ﬂ‘n)onyl am no; 10R(17) is hydrogen, alKkyl

h 5 b

hatif gl o B o s Y G s
or 3- or 4-pyridyl, where phenyl or 2-, 3- pyri dyl

are each unsubstituted or substituted by 1 2 or 3
R(%@ﬂq%@éhts sel ected fromthe group consi stl ng of F,

to%%t&e'r areCE %hai%?@wo N@hylgﬁb WE 15CONH2, COMWe,

arbon atons,

| k havi n
an@/pk@&ryrpﬁlamw the fOZmU% @r'“ﬂf‘d%ﬁ ‘bon at ons,

d Y, I I, nethylsulfonyl and
1rr%t§§§>$ A‘Fpi nyﬁa%#ri{)nar%y 20 R(3) is CHR(18)R(19);

R( 18 ¢achtipdrpepdaniy nitpoey, 16 apgdi (@), R(hpg; af rgogipne of these

conpP585 B foertefitdispets Bfypapidioids ard oS, o )

R(1)s h@(ﬂ)@éﬁ(ﬁ) smﬁumammm O%C(@){qm;\?mﬁ)cﬁr boﬂ |
ato CuM2- pheny ere the pheny
ri ng@)s&b@ﬁ%@ﬁgﬁﬁ@ﬁ r substituted by 1, 2 or 3

substit Lmeteacﬁﬁi@éaderﬁﬂmmﬂg&(gﬂ)oup consi sting of F,
a, Br, I, %é , CN, COOwve, CONH2, COMWe,
NH2, 01’& al'§<91 g1, 2, 3 or 4 carbon atons,

al koxy R{14) _

is alkyl having 1, 2, 3 or 4 carbon atoms, cycloalky! having 3, 4, 5,

6. 7, 8 or 9 carbon atoms, CFs, phenyl, naphthyl, biphenylyl, fury,

thienyl or an N-containing heteroaromatic having 1,2, 3,4,5,6,7,

8 or 9 carbon atoms, |
where phenyl, naphthyl, biphenylyl, furyl, thienyl and the N-
containing heteroaromatic are each unsubstituted or -
substituted by 1, 2 or 3 subsf'rtuents selected from the group
consisting of F, Cl, Br, I, CF;, 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, methylsulfonyl and
methylsulfonylamino;

R(13) is hydrogen;
R(2) is hydrogen or methyl;



30having 1, 2, 3 or 4 carbon atons, dinethylam no,

sul f anoyl , met hyl sul f onyl and net hyI sul fonyl ami no;

Vis 0, 1, 2 or 3; WD 2007/ 124849PCT/ EP20071003293 40
wis 0, 1, 2 or 3; R(21) is hydrogen or al kyl having

or 5 carbon atons; R(22) is alkyl '
‘%’,‘”@‘?”‘i‘"‘g’? 5 carbon atons; R(4) is hydrogen,pgi()&%%ﬁm”%
haying 1, 2, 3, 4, 5 or 6 caphon atoms or CF3; 5 R(5)
are each independently F, C, Br, I, CF3, NO2, CN,
COOVe, CONH2, COWe, NH2, OH, al kyl haying 1, 2, 3 or
4 carbon atons al koxy having 1, 2, 3 or 4 carbon

R(8) olgs(;ygfmﬁ dyl am no, sul famoyl, nethylsutfonyl or
net hyls fonyl am no; R(30) and R(31) are each

i nd¥pendéft y2 *‘@/Hfﬂigen or alkyl haying 1, 2 or 3
carbon ajpg%:y éé}ﬁ{otBéWhé}Fﬁ(ﬂ)?rébF&ﬂﬁ) or a chain of

2 met hyl ene ?rou ps; and/or conpounds of the fornula
| e Bf18)fis allyl hayiea:1, Xi 3, % 9yfchcapoR giargs. cvilgaﬂwhba\f'@ 3,4,5,6,
%g)egsgﬁ)ent{) %{l\)a&?ﬁ%}:i'ﬁﬁﬂgogﬂé ;ﬁ%ﬁpl naphthyl furyl,
cycl oal kiplenybyi any Nscantaiging anefieoaeratc r@\nqg]brg“ 4 5, 6 7,80r9
g?wtzwer e @ahrEQXatdrﬁs unsubstituted or substituted by 1

where phenyl, naphthyl, furyl, thienyl and the N-containing

heteroaromatic are each unsubstituted or substituted by 1, 2 or 3
substituents selected from the group consisting of F, Ci, Br, [, CF3,
NO,, OCF3, CN, COOMe, CONH,, COMe, NH,, OH, alkyl having
1, 2, 3 or 4 carbon atoms, alkoxy having ‘l., 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsuifonyl and |
methylsulfonylamino;
R(17) is hydrogen, alkyl havmg 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl
having 3, 4, 5 or 6 carbon atoms, CF3, phenyl or 2-, 3- or 4-pyridyl,
' where phenyl or 2-, 3- or 4-pyridyl are each unsubstituted or
“substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, NO2, 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 methylsuifonylamino;
R(4) is hydrogen, alky! having 1 or 2 carbon atoms; |
R(5) is F, Cl, Br, |, CFa, NO2, CN, COOMe, CONH,, COMe, NHz, OH, alkyl having 1,
| 2. 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atbms, di'méthylamino,‘
sulfamoyl, methylisulfony! or methylsulfonylamino; '
R(30) and R(31) | '
are each independently hydrogen or methyl;
and/or compounds of the formula (d) in which:
A1, A2, 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 CH;
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substituents selected fromthe group consisti ng of F,
a, Br, I, CF3, OCF3, OH, alkyl having 1, 2 or 3
carbon atons or al koxy having 1 or 2 carbon atons;

- R(2) is hydrogen; 25 R(3) is CyH2y-R(16); yis 0, 1 or

WO 20R(1P854% s al kyl haying 1, 2 or 3 carbon afeHEP2007/003293
cycl oal kyl having 5 or 6 carfpn atons, phenyl or
pyridyl, where phenyl and pyridyl are each
unsubstituted or substituted by 30 1, 2 or 3
substituents selected fromthe group consisting of F,

R O SO LOR( L CIRRIRIgRelp ™ 21

200RPL R38R RCTIERMRDB{Y003293 41 R(4) is. hydrogen;
R(5), R d. h pendent | y hydrogen,
F, d, %F%c}e/?é’lwgg}%%n%n%%%‘ﬁb@h ar'bon atons or al koxy
havi ng ¥ or & (ak BoRoattpns; 5 R(30) and R(31) are

each hydrogen; and/.or.c S. > formula Ig in

whi ch: P{Pf)ge1‘&3?'&%2'3‘?QW8§$%@9)1'3§R@EE10R(8)_ s

phenyl, R{tder)dik@halmgang| 3 oMaesaebamstos, cydibetiy hadng 3, 4, 5,
furanyl are each unsubstituted %It ted b 1¢y2

r ' 3 ubst | t BB OLE FRREBA T o e DTG Bl e BT

of F, C, Br bif%éﬁylymfﬁ; thieyl 6EEMR-cdetdiiRg Hetd¥Baromatic having

al kyl havi ng or 3 carbon_atons, al koxy having 1,
2 or 3 carboh atds 5. §uf BRFYFarbRBEIRMS Ut f onyl  15and

oLt o e, e OpReRy ALY i o
containing heteroaromatic are each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, I, CF3, OCF3, NO, CN, COOM&,
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(15) is alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalky!
having 3, 4,5 0; 8 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, alkyt having 1, 2, 3
or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyl, methylsulfonyl and
methyisulfonylamino;

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 aioms or CF3;
R(3) is CyHxy-R(16);

y is0,1,2, 3o0or4,

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 or 9 carbon atoms, CF3, OR(17), SO:Me, phenyl, naphthyt, furyl,
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- where phenyl is unsubstituted or substituted by 1, 2

or

or 3 substituents selected 20fromthe group

consisting of F, d. Br, CF3, OCF3, COWe, alkyl

having 1, 2 or 3 carbon atons and al koxy having 1, 2

WO 2007834490 at ons: R(5), R(6) and R(7) are eBgHEP2007/063293
i ndependently F, CI Br, CF3,39CI:F3, CM COOwe, CONH2,
COwve, al kyl havi ng 1, 2 or 3°Carbon atomns, al koxy
having 1, 2, 3 or 4 carbon atons, 25di net hyl am no,

sul fanmoyl, nethyl sul fonyl and net hyl sul f onyl am no;

andl o I Rpdhen B Rgkdindet I, 79, RIZR 7 5 oro

E, D' R11 carhiEatinss,- CnFl 2n- ; -
0, 1, 2 i o : -

{l\i) 2007112485@5&?%%%@%’0%%%%?@2%3}9 g@ﬁ%}éﬁ%ﬁ&rﬁ‘@g

0, 1, 2 or 3;heRérdpraraatityatecgrin mfsuhkﬂtyﬂedm‘ﬁbhg'rmtsd&y 1,20r3

S ARl Y S o B T 1. or

al kyl havi ng @gr2.NG,, @N ACODNS TCANBPRECOMes Wé, 00HK dlkyl having

having 3, 4 or 5 carbon atons
. 3 or 4 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,

d:methylammo, suifamoyl, methylsulfonyl and
methylsulfonylamino;
R(17) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, cycloalkyl

having 3, 4,50r6 carbon atoms, CF3, phenyl or 2-, 3- or 4-pyridyl,

' where phenyl or 2-, 3- or 4-pyridyl are each unsubstituted or
substituted by 1, 2 or 3 substituents selected from the group
consisting of F, Cl, Br, |, CF3, OCF3, NO3, CN, COOMe,
CONH,, COMe, NH,, OH, alkyl having 1, 2, 3 or 4 carbon
atoms, alkoxy having 1, 2, 3 or 4 carbon atomns,
dimethylamino, sulfamoyi, methylsuifonyl and

methylsuifonylamino;

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

R(18) is hydrogen or C,H».-R({16) where R{16) is as defined above;
Z is0,1,20r3;
R(19) is CONH,, CONR(20)R(21), COOR(22) or CH;0OH;
R(20) is hydrogen, alkyl having 1, 2, 3, 4 or 5 carbon atoms, Cszv—CFa
or CuhHaw-phenyi,
where the phenyl ring is unsubstituted or substituted by 1, 2
or 3 substituents selected from the group consisting 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,
methylsuifonyl and methyisulfonylamino;
\" is0,1,20r3;
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R(11) is cycloallcyl having 3, 4, 5 or 6 carbon
atons, phenyl or pyridyl, where phenyl and pyri dyl
are each unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,
Wb 20018849 CF3, OCF3, NO2, CN, COwe, OH, al kylcTEamiongs29s -
1, 2, 3 or 4 carbon atons, alkoxy having 1, 2, 3 or 4
car bon at oms, dinethylanino,4@ulfannyl,
et hyl sul f onyl and net hyl sul f onyl am no;
" R(12) is alkyl having 1, 2, 3 or 4 carbon atons,
cycl oal kyl having.3, 4., or 5 15car bon atons, aryl or
het eroaryl, \XJhere'saQﬁ 2P heteroaryl are each

unsubst i R(m?ds ﬁ‘*dr&?@ﬁbi’ aAmyiathving 1,2, 3, 8or 8 carbon atoms;
e

substituents s romthe group consisting of F,
a, Br, R23) 1s@u,3¢®%¢a,fmm8€:ove OH,
R@' k%'hyg?dﬁreﬂga!gcg %v.n’a Py 4 gasheg c@FﬂHﬁ%toﬁU&@’@%haV' ng

Jat ons, di met hyl am no,

R(&)ul aegranch indepengieaty lFo@y Br.dnGF s By IGN: GORYMea GOz, COMe,
iy OB 2 8T dpagbon ot kR g 1, 2.3 o
at oparbon atmnd)yjdnemwaanw,,suﬂ’str@wf aretiayisipipnyiny imethylgitfonylamino;

t ryl, where aryl and heteroaryl are each
R(%ﬁs&ﬁﬁj is{sqillt ed or substituted by 1, 2 or 3

s ubare dachrinhdepeatectheldydrogen ohalkgrianingclo 2irst ¢anigoroatofs;

CI,Br CF3, OCF3, NO2, CN, COOwve, CONH2, COw, OH,

OFal kyl having 1, 2, 3 or 4 carbon atons, 30al koxy
R(®®AdndR@®1) 2, 3 or 4 carbon atons, dinethylam no,

sul famoyl ,, ne&l sul f on and met hyl sul f onyl am no;
R( 237 ¥ At X'lﬁt 365?‘1&/%%’8& ng 1 or 2 carbon atons;
and)br 8&956&&%&&%&?8@%0@7&010%2%:&3 R(3) is alkyl

haying 3, 4 or 5 carbon atoms or phenyl; where phenyl
X s gy oESHIBE or substit ut ed by 1, 2 or 3

ub . fromthe group consisting of F,
R(@I é@(@)’%ﬁ%@%@ﬁ ,  COOMWE, %G\IHB COWE, ()—|g al kyI

havaﬂj apd R(118 or 4 car bon atons, al koxy Shaying 1,
ot ny <P RER PR B R 0 Rl R )
R(6) andk R(7)s @rt Zerch i ndependent |y hydr ogen F, d,
gﬂ al kﬁ%vﬁ W@éh%ﬁ%ﬂ c%r@){ﬁ A ons, ggviy
' where phenyl is unsubstituted or substituted by 1 or 2
substituents selected from the group consisting of F, Cl, Br,
I, CFs, OCF3, OH, alkyl having 1, 2 or 3 carbon atoms or
alkoxy having 1 or 2 carbon atoms;
R(2) is hydrogen;
R(3) is CyHay-R(16),
y is0, 1or2;
R{16} is alkyl having 1, 2 or 3 carbon atoms, cycloalkyf having 5 or 6 carbon
atoms, phenyt or pyridyl,
where phenyl and pyridy! are each unsubstituted or substituted by
1, 2 or 3 substituents selected from the group consisting of F, C,
CFs, alkyf having 1, 2 or 3 carbon atoms and alkoxy having 1 or 2

carbon atoms;
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10having 1, 2, 3 or 4 carbon atons, dinethylan no,

sul fanoyl, nethylsul fonyl and nethyl sul f onyl am no;

and/ or conpounds of the fornula |Ij in which: RO RLOR9
RB\ XRB\ XR(1) ,oll ,IDEEII R11R11

R12
‘ﬁﬁg , XNAor ,DR1I1 RB\ A1 1- % RL ,ﬂﬁﬁ
- 5978 n= 0, 1,2, 3,4or 5; Dis a bond or gpc |g07]003293

-CMH2m; m=0, 1, 2, 3, 4 oyt5; R(8) is
hydr ogen, al kyl having 1, 2, 3 or 4 carbon atons or
CpH2p-R(14); 20pis 0, 1, 2, 3, 4 or 55 R(14) is
phenyl , napht hyl or heteroaryl,

R(4) is hydrogen;

R(5), R(6) and R(7)
are each independently hydrogen, F, Ci, alkyl having 1, 2 dr 3 cérbon atoms or
alkoxy having 1 or 2 carbon atoms; '
R(30) and R{31)
are each hydrogen,
and/or compounds of the formula Ig in which:
R(1) is (CH-R(8)
X is1or2;
R(8) is phenyl, thienyl or furanyl,
where phenyl, thienyl and furanyl are each unsubstituted or substituted
“by1,20r3 éubstituents selected from the group consisting of F, Cl, Br,
CF3, OCF3, 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(2) is hydrogen or alkyl having 1 or 2 carbon atoms;

R(3) is hydrogen;

R(4) is phenyl , _

| where phe‘nyl'is unsubstituted or substituted by 1, 2 or 3 substituents selected
from the grdup consisting of F, Cl, Br, CFs, OCFz, 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, Cl, Br, CF3, OCF;, CN, COOMe, CONH;, COMe,
alkyl having 1, 2 or 3 carbon atoms, alkoxy having 1, 2, 3 or 4 carbon atoms,
dimethylamino, sulfamoyi, methylsulfonyl and methylsuifonylamino;

andfor compounds of the formula Ih in which:

R9_ R10 R9_ R12
R(1) R 0. __R11 R8 D___R O
WSO R P, D LU QUL

A iS “CnHzn’;
n is0, 1,20r3;
O is oxygen;

D is a bond or oxygen;



10

15

20

25

30

wher e phenyl, naphthyl and heteroaryl are each
unsubstituted or substituted by 1, 2 or 3
substituents selected fromthe group consisting of F,
a, Br, I, CF3, 250CF3, N2, CN, COOwve, CONH2, COWe,

whiZeo7@Hsa0al Kyl having 1, 2, 3 or 4 carbon atp@fifer2007/003293

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

di net hyl ami no, sul fanoyl, methyl sul fonyl and

nmet hyl sul f onyl am no; R(9) is hydrogen or
al kyl haying 1, 2, 3, 4, 5 or 6 carbon atonms; WO
2007/ 124849PCT/ EP2007/ 003293 R(10) is hydrogen, alkyl
havEng 18 -GwH&-or 4 carbon atons, phenyl, naphthyl or
het er oaryl , r yl, naphthyl and heteroaryl are
each unsrxubst}r%qﬁ’tg’d?%?&substitut ed by 1, 2 or 3
subis{8)t uehydrogen ec kgl Having 1.hd 3prdugarbenatims:i ng of

F, . , COWe,
N e el iR 2. 5, SEER e
al KR§Y) hakvdrggdn, dkyl Baving4l, @aBlwoA catbmmsatoms or cycloalkyl having 3,
di net hyl am no, . sul fanoyl, nethyl sul fonyl and
net hyl sdi ?fo‘gﬁfgﬂpﬁ{)?mﬁ(ll) i s cycloal kyl having 3, 4,
5130?:(1@? G@&Mauqlt! GRwing®) _ems:or_ GImw_ftiri_‘atbms:; phemy br pyridyl,

ury!, pyridyl, razi . pyrimdin . .
pyri dazi nyi , v&ng&pﬁ%ﬁﬁ@ﬂ&iyaﬁﬁ'a’m a%ﬁqhﬁgi}{b’smuted or substituted by
i soqui nol yi , 1ppidhal abkiivbntsBidt@adirdmilthe gfilipadBistify bf F, CI,
or cinnolinyl, where rpherall , n%t hyl , thienyl, .
fury!, pyrid@n, ChyQBnMNCz BN GRMe.yH, alsykhaying hya 3or4

i ndol yl', i nd@z@loHl atoMyi £Q+W havikP W, 30404 carbon atoms,
pht hal azi nyl, qui noxal I nyl ,

_ : qui nazol |l3yl or
ci nnol i nyl  adinethglaminp, shfameyh methytsulfenglansk i t ut ed
by 1, 2 or 3 [ el ected fromthe group
consi sti ng oF'iéw,igt%ﬁ"fd@%ﬁT‘?’ CF3, OCF3, NC2, CN, COWe,
NHR(10H;is alkihHavingy 1.2 319r L¢arbon atoms; sybloalkylthaving 3, 4 or 5

al koxy havin 2, r.oon atons,
di met hy|°§fﬁ°ﬁ‘g?t%%"&r ?gﬁgﬁe’etéﬁ)e 1yl sul fonyl and

- met hyl sul f onwhane aryl a8d Réterdarykaralelagh unaviisiifitéd of sullstituted by

or 4 carbon agtgns,, al kynyl, hayin 3 or 4 cat.bon
ot oms. eyol odl 29T Srabriés" Pt fom the Bl rSRERTSI . 1
phenyl , naphBhyCFQOOR] MIGRAICN, CObMEecCRINHY COMe, OH, akkyl
napht hyl and heteroar Ioégre each unsubstit ut.ed

2<0r V3

Substituted Bgvng SRR i, ey LAYIRG;1r.cher 4 carbon

the group 25gg@inss HimByRimifio, SdifamByl, methydiontGmy
NC2, ' CN, COOMve, CONH2, COwve, NH2, OH, al kyl having 1,
2, 3 or 4 caPkdhyleyiomylamin@oxy having 1, 2, 3 or 4

ot L & PRRCE eyl sul fonyl am B0 R(13) s
CpH2p- RP14) ; is3pl.&,.8,40r52, 3, 4 or 5;
R(14’) is cycloalkyl having 3, 4, 5 or 6 carbon atomns, tetrahydrofuranyl,
tetrahydropyranyl, 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,
CONHz, 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;

R(2) is hydrogen or alkyl having 1 or 2 carbon atoms;
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R(15) is cycloalkyl having 3, 4, 5 6, 7 or 8 carbon
atoms; R(2) is hydrogen or al kyI having 1, 2, 3 or 4
car bon atons; WD 2007/ 124849PCT/ EP2007/ 003293 45

R(3) is heteroaryl where heteroaryl is unsubstituted

Qo BePsidduted by 1, 2 or 3 substituents selgeigsboornes2os
fromthe group consisting of F, Cl, Br, |, CF3, OCF3,
NO2, CN, COOwve, CONH2, COwe, 48H2, OH, al kyl having 1,
2, 3 or 4 carbon 5atons, al koxy having 1, 2, 3 or 4
carbon atons, dinethylam no, sulfanoyl,
met hyl sul f onyl and net hyl sul fonyl am no; R(4), R(5),

R(B{( 6)s alkygl hayinY Jadeordagatbondtgpasdepenyhydr ogen, F, d

o4 hl kywﬁﬁrgﬁ'}ms sufbl A8 Y Suptitid oy 10¥ %, ) ﬂ%smuents

~havi ng 18diected fr&mmeébroap leonsiatiranesf, F, i it h‘ﬂs,aﬁCﬁ@, NOZ, COOMe,

it orSaEs BENES S0 L, Y s SRR, akony
Conpoundﬁa\ﬁ:gg t e § er srehdonaatomB, diethylighinb esulfafoyl,g,

| b or I'n a further en‘godl nment, conpounds of
the for nmeﬁmlswfamé apganethyisUiorYEPIG:  enbodi ment

R@piﬁ{gym{@)gﬁd Rm formula I'b are used. In a further
ment

npounds of the fornula Ic are used

) |
T et orah iR oAy Fydoggnuiosh B. ¢ OCHenQCH NG CN.
use @qéMFaCbWﬁzb e é\ﬁ?ért@ HRQF havk (ZU B} 4HarbdtPatoms, alkoxy

fo e are “use er enbodi nent
con’pawngé 23 phé camqmtame dm@hyﬂgwo suifamayl,metayisulfonyl and

te  C nds of the fornula Ig are used. In
ﬁ%tt eérl"]fé’n |% r(?)ré‘;*nt compounds of the fornmula Ih are

and&:edoMpnuadéuﬂhbémnmﬂbdyanh conpounds of the
formu e us articul pr rence is
B Comogndt® ﬁcﬁ

gi VRB onpogid formula | a,
R¢hp, | EN%A l e, IPN}%/@nd lj. N l or S\N,A R15

_O D

R1 1 R11 Il?1 1
A is —CnHon-;
n=0,12 3,40r5;
D is a bond or -O-;
E is -CmHom-=;
m=0,1,2,3 405
R(8) is hydrogen, alkyl having 1,2, 3 or 4 carbon atomns or CoHz-R(14);
p is0,1,2,3,40r5;
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, Cl, 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 atoms, dimethylamino, sulfamoyl, methyisulfonyl
and methylsulfonytamino; '
R(9) is hydrogen or alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms;
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~methyl. 20 I

In one enbodiment, preference is given to conpounds
of the fornmula la in which R(8) is a 1-indanyl

radical of the fornula Il, for exanple a 1-indanyl of
the formula Il in which 30 R9, R10, R11l, R12, R13,
Wo4o@nghsi3l5 are each hydrogen. WO PCT/EP2007/003293

2007/ 124849PCT/ EP20071003293 46 In a further

enbodi ment, preference is gi4®n to conmpounds of the
formula la in which R(1) is hydrogen. In a further

enbodi ment, preference is given to conpounds of the
forrrulalaln which 5 R(2) is R(20)-ClH2r where %

i s RES) f@hwogfemmkyl begngdy &) %&l%ﬂarhﬁ?é\ﬁtﬁ@ﬁs?h@yi 5189 thyl or
6, 7 or %ﬁn atons, -CONR(22)R(23), -O0R(24),

- COOR( 2 enyl which is unsubstituted or -

substi t ut ed biete plnergrl gmmmw apd heteseanslare @ach smsubsiituted or

group consis

met hyl , et hy%i,dg% ¢ ox}’métzh% S‘hb%?g’(‘??%yﬁq& ot b group

di mﬁt :’lyl lagn nozlpnsﬁa_;ﬁrfgemftB/ICI Bﬁﬁ f@Fﬁlﬁ)Gﬁngbzigw,sCOfMe, CONHg,
met hyl sul f on angd ,r zero Qr

5; parti cul a&ogﬁq%';}g?égg}é’ ?'@'dﬁ‘;’g\? 1(% 8 c?}trﬁocl?ﬁ%%“ %ﬁprr{shglkoxy
for gﬂs a | 3 i nawhgqthE 3} dicartiir2 &S] tHatetinfiaminoRe2fmoyl,

i's and r | s ment ,

preference | D MF@I#WDTY@%&?W@QP' ormula la in

whi F@h‘l?ﬁﬁ&ycld?ﬂl@ hafihg)s, ang &@@arﬂfrﬁat@ﬁ%hﬁhenyl naphthyl thienyl,
|ndependently hydr ogen,

15 2, 3furybpymdydamysasng: BY@“‘W&IW&#WW‘V'HQQP‘M@ f@azalv’ quinolyl
Sar ? [ CZII%{ u&royg%ﬁ%lghﬁgﬁ q?ﬁgﬁaﬁygc’q gh%ang ! Gp&nﬁﬁéhnyl

f or Lnn adl a i where eherny, aap?\ms&)thieny%;urﬂn@wd(yepve%zwl

each i ndepen

car bon at gmgﬁﬂden )(y r}pgﬁﬁg L q@%ééd%?wéq# ﬁlo'yl lse&mﬁmyl
preferred ar pht@alquhdmmﬁxai!md qmnaﬂﬂhayllcm Cil'rmohmrlaﬁe each
R(3), R(4) Hgsu% u[t%tﬁe Br S%& é&l&g rb?qeg gsrugéﬁithehé selected from
gi ven to contheundapebnsibéng of FuCkBr,4, Cﬁ3 VT IEDH NRE27 CN, £OMe,

hydr ogen or 3, or arb n.at .
for examote Ry QubAkHedne T.a0 8 4 £aBRn RS ARy having 1,
is given to Qorsrboumésbcnf atbhﬂ; HimethViamiro, soifavhoghmefhl)sulfonyi
25 is C(0)OR 9& or where R(9) and R(11) are

each CxH2x- R%'i QE‘ amigoi 1 2 or 3 and R(14) is
Cy@@g) /bl mnm@ﬁzera & L£aamen a@drﬁmwhynmﬁw1 2 3or4

where phenyl is unsubstituted or substituted

2 s u bst icRTRoRtiomE| @xdealky haMnghe 4gp 6L F @M %tPFWg PB‘F“Y’
%éhﬁ?&%e’c@c}éﬁl having 1, 2 or 3 carbon atons

and aI koxy or 2 carbon atomns; Fartl cul ar

pref erence iwhg TG\/léfﬂﬁftYé f@ﬂhﬁ&dﬁad hetereany! argramgh ansubstituted or
which 30 R(1 SRk

R(11) are ea%:%s%(%g)o% %)o"\‘/)\%sére xu’l%iss siéi\%ﬁégﬁgﬁﬁ&]e@?gup
R(14) is phen@ﬂslstlmewfé: EHeBG I, CBs, eHsh NGzt GNe & QPMe, CONH,
substitut ed 08¢ op 0,

47 substit ueﬁp@%ﬁ\é@%ﬁ% fr %Jlﬁi’ﬁfb r oglé%so%’n%lzé(?&%%% alkoxy
al koxy havi npavingri, 2, 3ar Iémariatbmatmmsf dimedinglamire, sulfamoyl,
met hoxy. he enb d| L reference is
given to COWJW&%”!WY{@W}%?L& F@a Whi ch 5 R(2)

i's fydy @g@;HszR”(ﬂ) furt her embodi nent pr eference is

given to conPound% 8f4 g formula |'b in which

R(15) is cycloalkyt having 3, 4, 5, 6, 7 or 8 carbon atoms;

R(2)} is hydrogen or alky! having 1, 2, 3 or 4 carbon atorns;
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R(3) is CyH2y-R(16) where y is 0, 1,2 or 3 and R(16)
is alkyl having 1,2 or 3 carbon atons, cycl oal kyl
having 5 or 6 carbon atons, CF3, ORl7, phenyl or
pyridyl, where 10 R17 is hydrogen and where phenyl
?6%19)2‘154899” are each unsubstituted or substigsta80d0s203
substituents selected fromthe group
consisting of F, d, CF3, OCH3, alkyl having 1, 2 or
3 carbon atons and alkoxy having 1 or 2 carbon atons;
particul ar preference is given to conmpounds of the
formula Ib in which R(3) is CHR(i6) where y is 1, 2
R(BY Eanﬂe@bﬁﬁ) is ORL7, phenyl or pyridyl, where R17

hyd wh 15 d _
o Y OBl T MRS PR ey T PSSl
sel ect edsdiéi8a friden Beoyrbug edasisting el FfCIFBRICI DO‘F@rNOZ CN,

exanpl e F, a h nt efer

i ven & OGNt COME Mt atof AT o 674 carbon
R(4) s AWAHsOaRBXPhadhinl 2h@braq;aib&fat8n@aa.h@mmrﬁm,
for exanple hydrogen or nethyl. 20 In a further

enbodi mesiifamyivb frepiiiseiforyl @P@@Pﬁthﬂswtﬂwliﬁﬂ% of the

ch R(5 R(6 R(7) and R(8) are
R(Ié)gng ﬁ&e)g%nd;i; I hyt(JIrzngen( %: CI( )CFS al(ki@ havi n

1, areczach :n@mdmlmﬂmd@gew Ry BhdvChy QCHn NP2 GNp 69 OMe,

ato a I f :
he NI-P F:fdlﬁ% ﬂhz\?\gﬁ ﬁﬁ(g}%%lrigz‘l %Zy\é’fdggtie &rﬁ@ﬁr '%&Hﬁdgikgg(y having
R( 6}, 2 Fa( a4 2érbancatéie) dieethydaminoh gaifasoeyt. methylaulfonyl and
furth qboqlnent preference is given to conpounds
of ¥ #%UHQYS"PB in which R(30) and R(31) are each

anbiod bhgsslogidally tompetislalsalts ofthe, compelueds ot theifernyila & b, Ic, Id,
tP cggg Khds of the formula I'c in which Al, A2, A3,

e, liy I9, 6, A7 and A8 are each |ndependently
nitrogen, CH or CR(S), where at nost one of these

groups is nitrogen and at | t f|v of these groups
in SetignembagDB, FTREMOBC BRI (RS oe
in B%&H&%ﬁfodﬂﬁ@ﬁ@%@ﬁ%uh& & thefoinsula aRuids. of t he
formula [a in is CR(5) where R(5) is alkyl
tn ﬁélwhﬂg emboziuaene cemyndw‘dn@ foRrgyila dsampMsednet hyl |
urtrﬁ%e dllﬁéﬂt 23mpBing< hBdorfulgd@aRAGERdCH I a

preference is given to conpounds
in affurties emhqﬁmanﬂ @omomﬂ%hf thefprryulade areoyd 9) or

%ﬁpb&é@ﬁ t)'?(:gkpgﬂﬂciﬂéﬂﬂa By ﬁ? f%?@pendent ly

In awtienlembodmagnt) gohpounds ofthedormaulaig atr ussideny| |

ere phen IS, unsubstitu d by 1 or

in § e BR et SPRPPRAY R R BB o Y g of

in & furfer eBfbodimefl 2ompohids ﬁﬂheefbkwlamaarelmged 2 or 3
carbon atoms or al koxy having 1 or 2 carbon atomns;

particul ar preference is given to 10 compounds of the
Pa&%{ﬂ#lp?efbfeﬂca Wiveh (R uss ofiBB(dolipountis bethB(fddiula $a, 1b, I, id,
‘ where x is 2 and R(14) is phenyl, where :
1eﬂh@h?PdJs substituted by one substituent selected
fromthe group consisting of al koxy having 1 or 2
carbon atoms, for exanple nmethoxy. 15 In a furth

"~ In end eabrdiment ppreferease i glgergtq/'é?mpwmd@rﬁféhﬁ@@“e\a *@ mawhlch R(8)

is «Ié %%@Eh{qéﬁ W?Hé*brﬁ(l%)il ItSr Mﬁﬂ@%n‘l-lﬂd%nﬁ (fI ﬁ‘géf ﬁt?rﬁtéla il in which

erence IS given to conpounds
RS ®16uR41) B12, R Wb B¢ ROGR1bareigarh hydjoggere v is 0, 1,
2, 3 or 4 and R(16) is alkyl having 1, 2 or 3 carbon
20 atons, cycloal kyl having 5 or 6 carbon atons,
phenyl or pyridyl, where phenyl and pyridyl are each
unsubstituted or substituted by 1, 2 substituents
selected fromthe group consisting of F, O, CF3,
OCF3, al kyl having 1, 2 or 3 carbon atons or al koxy
having 1 or 2 carbon atons; particular preference is
given to conpounds of the formula lc in which R(3) is
CyH2rR(16) where y is 4 and R(16) is al kyl having 1,
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In a further enbodi ment, preference is given to
conpounds of the formula Ic i-n which R(4) is

hydrogen. 30 In a further enbodi nent, preference is
given to conpounds of the formula I c in which R(30)

- VEYPOR(23%P are each hydrogen. WO PCT/EP2007/003293
2007/ 124849PCT/ EP2007/ 003293,,49 I n one enbodi nment,
preference is given to conpdﬂ%ds of the formula Id in
whi ch one of Al, A4 and A7 is nitrogen and the other

of Al, A4 and A7 in each case and A2, A3, A5, A6 and

In ﬁvgre e?ﬁ@gﬁ'gﬂgreﬂgg%g 1Ce | éﬁ_elnotﬁ c%gpndél\%frsté écr?rtnndcléﬁ?lh which

-R(gluyﬁydrbgemon‘pounds of the fornul aldin which 5 one

Al, A and A7 is nitrogen and the other of, A4 and
A7 in each case and A2, A3, A5, A6 and AS are each

in S3drthbPedbbdifidher prefdiattierte giventoebapeunds ofthgiforenula & in which

R(%@&%B%%S%‘S%@%a?é%m EHhp of e bigosife haying 3. 4.5.6.
7 of @@Sﬂ%ﬂda;%&hgy c@hﬁ(zz%ﬁ(ﬂ) L@Rmiag r—@OOR(QdJ)or dherd/l wmca !s

I's cycloal Kyl havin bon at ons

ungyhetifyied ausebatitytrdBy 1708 2@9&%?”@@?@&“@ ARG QWPé"@“s’St'"g
of 21 180LRS, ﬁé?séNt é‘i‘-ﬂh?etﬁ;ﬁ' Sﬁ&ﬂy&r@néﬁ%ﬂﬁ?%&yﬁhw methoxy,

don3|ét|ng 0
dimedtwiarging, sufaproyd maﬁhubn!fmsdmd@methylﬁwﬁwymvmanqftﬁzezo 1.2,

fc %r n%%%r@%r?%géé%ﬁ%ﬁlgn%%gﬁ{p% ﬁbﬁ?g 'fc\(l’ﬁ{hlé f in which R(2) is

R(20}-O} R Ere R{ZRS CHz, andes&. R(9) and 15 R(ll) are
each independently CH R(14) where x is 1, 2 or 3 and
R(14) is phenyl. In a further enbodi nent, preference

in d friperenbbdineoimefedsnag is igverf foraonipauhds bﬁh&ﬁbmﬂul&(eﬁm which

RERGIRE 804 R BT e DTy TBRe ) Cinfet i having 1

2, :R(ﬁir 5 éar@frllﬂébbrﬁ% lﬁbloﬁdk?ﬂ%ﬁng 8, 4,5, B, 7 2r 8%adyondatand, CN, CF;,
IS a avil n car

OSSRk S s i i o SoBRO s @ R e g which

R(ﬂ?)fﬂ(cﬁyh( t)‘é(ﬂ&W&BPE%WéctﬁﬁdeMdéM hgdregeaehalkyl having 1, 2 or 3

unsubstituted or substituted or 2 substituent

carban atoresd faraxAMRle mpteYlpeERsTE Htﬁfﬁsﬁﬁﬁ afe CRMPOLRE of the formula

la @U%&h ﬁ(’%g' Re) %mdzh § afe @é’érpﬁfﬂré?él{@ncﬂ gb)aé ket havi ng

bon ons particular preference’is
given to conpounds of the formula Id in which R(3) is

| In ﬁrﬁg}g%b%ﬁ{e‘?\t 3éoﬂe?er%n<.?e RlgiderPfdofpkRhdd %f t?a'eK‘MJmula la in which

avin on atonrs for "exanmpl e

R ya:hmbgw ohaltyiteviha hrh Gnotat carbon @tmwlforo@xqmle eytﬂrogen
wher e phenyl and pyridyl are each unsubstituted or
substituted by two substituents selected fromthe

In @edmbediment prefgraicels gweﬁl tp chmpoardsipi tbe FormB0a ibiG which R(1)

By s e P e ———

2 of graﬁulmh}i;sldycm“@hhﬂ;ﬁ@s oﬁtrﬁdcd%&i}atomsaorqﬂmhyl where phenyl is
unsu){nstltu?ed or substituted by 1 or 2 substituents selected from the group consisting
of F, CI, CF3, OCFs, 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 Ib in which
R(1} is C(O)OR(Q) or COR(11), where R(9) and R(11) are each C,Hx-R(14) where x is
1 or 2 and R(14) is phenyl, where phenyl is unsubstituted or substituted by one
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5 1n a further enbodi nent, preference is given to
conpounds of the formula e in which X is oxygen or

sul fur, for exanple sulfur. In a further enbodi nent,
preference is given to conpounds of the formula le in
Whi2et/1IRB4) is C(0)OR(9) or COR(11), where R(RST/ERAP7/003293
R(11) are each independently 10 R(14) R(14) where
xis 0, 1, 2, 3 or 4 and R(lﬁ is alkyl having 1, 2

or 3 carbon atons, cycloal kyl having 5 or 6 carbon
atons or phenyl, where phenyl is unsubstituted or

stitute 1 u b - f

sufistifie sbleEfaction (¢ oo bhuishG Bt S8 FRIRE 1 of A Bl atoms,
foraddampld metiigyl, 2 or 3 carbon atons or al koxy having 1

or 2 carbon atons; particular preference is given to
. conpounds of the fornmula l'e in which R(1) is 15
In SERtHehlerbiiifert( plfelen cEid Bveiicldomphigide of thesfolmatadb in which

R(14) is phenyl, where phenyl is substituted by one
R(ZLisdWHtQg8RAt sel ected from the group consisting of

al koxy having 1 or 2 carbon atons, for exanple

nmet hoxy. In a further enbodi ment, preference is
In gifythertembasimentn aefefenchds giupmin gomeoynds\ghtiefopmuly thyin which
hS: 0 fURt [ {; - '
RO PEERE i 40! 1 oP SRR s AR 10 o cter

atdy$idycRelkg) havirgg & oy 6icarigon atoprs, SFarfdRR( . 18)enykorpyidyl, where

el Rhen o A P S i iupa st

by 25018 sitehfituentsesalactbd dros et group ednsistingudf$t, iGLuCEd QSF3, alkyl

ha%@ﬂérgkﬁﬁyéﬁggi%&%ﬁ?géiéﬁ5§fb%ﬂn§§3ﬂkggﬁ?&£8%$u%panmmar-
préTarapeB iShREs totorapliaids dake fgmiliolb id veaetbR(B)as Cpldzy-R(16) where
y B3 b s RS AT e SEhokl, SRS HA7S Beybl gna where

ph@ﬁg aﬂﬁ];ﬁ!}id'%tlsaré’ apl lunsubsiared e BMbstitdted b A dubstiv@nRyselected
substituents selected fron1therg&g%p consi sting of F

froanthegroup sensigingQffpard £ foygxa
2007/ 124849PCT/ EP2007/ 003293 51 In a further
enbodi nent, preference is given to conpounds of the L
In adumigrenkodimenih praferRney is §ivRD & syBRounds of thefogmula 1b in which
t ' o Q. [ j e
R4S FadS T ST BovinG 7 C0gn Sfor NG e A RGeS or methyl
each hydrogen. In a further enbodi nent, preference is

In %k%ﬁ%r%&gﬁﬁgritggﬁefgéeﬁcggéé%%&) ?%%Eouifrﬁl}jrsﬁgﬁ@f%%@ Ib in which
R(B)TIRIS), LT} andReS)are raehiindagiendantychycoogeny Fd €1, 63F s Allsyl having 1,

formula If in i ch i.S QX n.or. sulfur, .ln -
2 grof S31Pn alerPh kY e e A0ty bartclip siafergnce s
giveh tbhenfpeuntd af the formutail in Waith R(S) E(HfigEd)ord! and R(6), R(7)

COR%ll), where R %&hand R(11) are each independently
2GR BHB(E 2 A hor e x 15 0 1, 2.3 or 4 and

R(14) is alkyl having 1, 2 or 3 carbon atons,

cycl oal kyl having 5 or 6 carbon atons or

I henyl , . .
In gifertherprabgdimpat. prefarpnceds angnde %@B@W%ﬁét}e ﬁvmyiao'fb in which
[ fromthe group consisting of
R(éﬂf%kgﬂ%?ééggh%%n OH, al kyl having 1, 2 or 3
carbon atons or al koxy having 1 or 2 carbon atons;

o B ol 8 3 Vo Pt .

AZONT AARAS MG vkieard A8 areleagh dndgpemiently nitegsr, CHhbeER(5), where
henyl i bstitut.ed. i _
o PSRRI HE 18 858 o i

carbon atons, for exanple nethoxy. In a further
enbodi nent, preference is given to conpounds of the
formula If in which 25 R(2) is hydrogen. In a further
enbodi ment, preference is given to conmpounds of the
formula If in which R(3) is CHR(16) where y is 0, 1,
2, 3 or 4 and R(16) is alkyl having 1,2 or 3 carbon
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30 pyridyl are each unsubstituted or substituted by

1, 2 or 3 substituents selected fromthe group

consisting of F, C, CF3, alkyl having 1, 2 or 3

carbon atons or al koxy having 1 or 2 carbon atons;

worbiawdsar preference is given to conpounds mfrddaen7oe3293

formula If in WD 2007/ 124849PCT1EP2007/ 003293 52

which R(3) is CyH2y-R(16) whéBe y is 1 or 4 and R(16)

is alkyl having 1,2 or 3 carbon atons, for exanple

met hyl, or phenyl, where phenyl is substituted by tmo

substituents selected fromthe group consisti
padicllacpreferspce is.giyea tcompeynds qum frsmulants dy rr@gtm is CR(5)

i r

wharﬁefzﬁs)e@sgzy: rﬁavmg/wgﬁselgmn R fﬂ'?'fﬁfgfégﬁgf’% n'i'é’th? hid hB, A3, A4,
ASpf\@f/é?én@é\&%‘e@aczbrC 0 corrpounds of the fornula If in

i Wt Bhibltinlc) oSk e ks Gl RAGHINALOSS e ki 12in which

R(aﬂs aﬁ@)mra(smr EOR(T, mmrerﬂ(sq angl I%h‘d oR6 84gh mdepemﬁlfnﬂy CoHax

f
ROPHSAIRIE S e Bt 2, ot B RGP R SRR i % R € Reddniatoms or
pheEiBﬁl, whem bhé%ylﬁ%{ mhsmtﬁﬂﬁﬁmb er eulé’stlttﬁeei 6? 11622 subefients ﬁ:lected
S a r S -
frofung offuncongieifio B¢ P g 76y OkifeyPHhalbYHipvind .2 a3 carbon
ato@'is dr aIl&f;@QfaXﬁHnggr 2 Bétﬂion aohﬁdbﬁﬁemaﬂﬁif@%%ﬁ!&e Ry erﬂﬁo
or cafnon a hav

corgboigics,of e, brBile Bt REDG BRI wikie RS PetocR(14)

wh@kéemlz ad Rm) (i’é/bheﬁ\ﬂ anﬁerrénﬂ{aﬁm |§'§Gbﬁi{ﬁtbﬂlbly dReSuBsfitlient
unsubstituted or substituted

selgetgd fiom Bstaoum carsislingef aﬂs@m fta*{@gg*r @lu% ce@ﬁg iademaobexample
mefhoxf! + CF3, OCF3, CN, COMe, 01-1, alkyl having 1, 2,

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

carbon atons, dinet hyI am no, sul fanoyl,

n ) SRt L TBA L PR B o e
R{(2)fis bydrofem.nul a | h in which R(1) i sNAEwhere A is
-CnH2n- where nis 0, Dis a bond, Eis -C,,, Hrn-

where mis 0, R(8) and R(9) are each 25 hydrogen,
In Ruttber embadikngnt arefargnds is2yiven B aaijaundabbihe fofmaula ic in which

R(ig N @llzs Aﬁ&lg%\gpﬁa%;fls% ]‘lléaiésﬁrﬁmg% i p%r i gg\lﬂhg \qhsro$3 éarbon

atoﬁubsjoictaﬁtw Hatijig Ser 6 oadonhtdient, ;Stﬁdrﬁpétq@nﬁw m:tai%ﬁphenyl and

Si st of, al k avi n
pyrgllyg%r% B,unég ytgd,ﬂgtngi{;uted by ‘9 2 su%stltuents 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; pariicular preference is given to compounds of the formula
Ic in which R(3)is C,Ha,-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 formuta ic in which
R4} is hydrogen.

In a further embodiment, preference is given to compounds of the formula Ic in which
R(30) and R(31) are each hydrogen. |
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WO 2007/ 124849PCT/ EP2007/ 003293 53 In a further

enbodi nent, preference is given to conmpounds of the
formula Ih in which R(2) is hydrogen. In a further
enbodi ment, preference is given to conpounds of the

W Phdushd) N which 5 R(3) is alkyl having 3sctamiberBo3293
carbon atons or phenyl, where phenyl is unsubstituted
or substituted by 1, 2 or 3 g@bstituents sel ected
fromthe group consisting of F, d, CF3, OCF3, COOwWe,
CONH2, COwe, OH, al kyl having 1, 2, 3 or 4 carbon

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

in dhemahib;bﬂmn'nt,q)reﬁawérﬁcmmgivenrtetdommuhﬂ@ng/ﬁhee{nmnula Id in which one

| sul f l | f ) . |
of 3. 8% RS heleneinddRR R AT A GRUECR dapytalg Bna A2, A3,
Asahb)dndwalﬁ%a%h :Ad@;rerfaeﬁw OboraT RS, wifere at Jeaspfiee df these

orieant o o A Bce LB Sh oot BE bl iyn weien

on€lof AH KRX ¥n8 v 9 Gmilo h shdCtE REReralf AITS A4 200 ATKiangich case and A2,
nmet hoxy. urt her enbodi ment, preference is

A%A@ehsﬁﬁdé&ﬁj@mw- the formula | h in which 15 R(5)
is hydrogen or nethoxy, and R(4), R(6) and R(7) are
each hydrogen. In a further enbodi nent, preference is
In gifwther eobodimentn pefeenesis givemia @mqoqnéswmf@qfomulﬁﬂé in which

R(@‘:& ’C(?%B(I 7 ac%g ?}1 J)Wﬁ(@@aﬁd g1 T)Qrs'%ach Yl‘te&!réfeag%ﬂ‘?r‘gﬁy CHor

R(®™)orhete xF% 8) 1j 3 ohPcnddi4pis carploylky}fmmmggS g_Jr 6 zaghonzatoms or

car bo I
phg{M,l\jv pgﬁg}n@fs gg%srﬂtﬁyﬁ%gpyr QutFSBgW or? sﬁEf%.It;ants selected
froﬁyﬂhenjlrdhp’l&d)nsnslml afld:z |011,yBrhl :?ff:kaGFg, Ohld alkgl Iyavmg 1, 2 or 3 carbon
I NO sQqul no t.hal azi
st R bpi A | O Aty Fon B?Q%B'ﬁé%f&%ﬁg%iﬁ"?” to
coﬁlbbullﬁlc‘id of tRY ZML{de Inn:ymcmﬂm iy IC(opxyR(s;:)ammymm) where R(9) and
R(Ib*p)tq%gpg’gh h&e%éﬁ@%%ﬂm%(%q\ﬁﬁg qo?pr 3 and R(14) is phenyl
cinnolinyl are each unsubstituted or substituted by 1
or 2 25 substituents sel ected from t he

In 3 Gurthes emppdipent, praferepes is givento expp ’ro?ﬁgq fqg;gy!’a Id in which

met hyl am no, sul fanoyl and net hyl sul fonyl,
R@;S%{ ogh; is alkyl having 1, 2 or 3 carbon atons,

ethynyl, cyclopropyl phenyl , naphthyl or heteroaryl,

&t & OhYdursSf 8 fdrmula Id in which
unsurgest tena orBsu%Qétltu 'g by 1 oér{ u2 ssubstltggﬁtas i wii

R(3)eib € HaaR (160 mhiene ygs Bub % Grst S and (1) isalky) havis], 2 or 3 carbon

S5y R 0 S0P RO ey SRS arians

pyfid\2 e eacteunsubgtituse bosmnﬂem tig 1air 2t§ubstm)|entsl seidded fiom the
grqvj\{hlflzgcpqgﬁ @5 RE.ELL CWB: 3, alil Ilhzac\)filnggpg é & ggr /og% gn91§ agé a'lzﬁgoxy having 1
or 2 carbon atoms; particular preference is given to compounds of the formula Id in
which R(3) is C,Hx-R(16) where y is 1, 2 or 4 and R(16) is alky! having 1,20r3
carbon atoms, for example methyl, cycloalkyl having 3 carbon atoms, phenyi or pyridyl,
where phenyl and pyridyl are each unsubstituted or substituted by two substituents

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

In a further embodiment, preference is given to compounds of the forrnula Id in which

R(4) is hydrogen.
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NAEwhere Ais -CH2r,- where nis O, Dis a bond, Eis
-CH2m where mis 0, R(8) is hydrogen, R(9) is
hydrogen, R(11) is unsubstituted phenyl and R(12) is
al kyl having 1, 2 or 3 carbon atoms, for exanple
wohyluzfsed N a further enbodi ment, preferencedrgrtioVe3zes
to conpounds of the formula Ij in which R(2) is
hydrogen. In a further enbodd®ent, preference is

gi ven to conpounds of the formula |Ij (in which R(3)
Is heteroaryl, where heteroaryl is unsubstituted or
substituted by 1 or 2 10 substituents selected from
the group consisting of F, d, CF3, OCF3, CN, COwW,

| .
in SRR erfBE: pEICONS g S AR P 3 R which
R( a3 arfee rcrgﬂnalh in V\hlch R(3) is furanyl,

3ﬂjmmdLR( ) 4ol Hyd
thienyl, pyrrolyl, imdazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,
Ina ﬂmlﬁgr ez'ﬂﬂoyﬂmemé/pf}etbjéncqmy m&:mllpl c;orm:_y:uh;jfs Idf thglformula ie in which
ri dazin i.ndo azoly qui nol yl ,
X‘Qé n%\lfyf forg ﬁ}ﬂ‘%ﬁﬁ qui noxal i nyl , ,
qU|nazoI|nyI C|nnoI|nyI for exanple quinolyl. In a
rthe mhodi ment reference IS given tp.c oyngs. T
in iR rr&oﬁum% efarbigs Siavarsp SE AR gEREPTRIA i which
R(gx;-a A % )%B@Ecﬁéﬁ)l vﬁ(e@é ngplarﬁi R|1B=fe eacNinb¥seraly CHo.
In

e conp ound he fornulae | h and |

hees 565 01 2 Rerh SnLBEH) % BV AP 1 oot Learhg Stoms,
yl h@wﬁ?% &y &Q’BW\ afo%é Qluﬁhérﬂ/! tider8 %ﬁ@@}l @%%sﬁtﬂ%d or

or rful ae spec:la Yy pre erred 1s the use

sut@mlgqﬁrpmarmg g@|sgtgfp§t; selesied fenyihggsows consisting of F, CI, Br, I,
2- t |
cpg,ycﬁ%, opyrﬁ R oK 2516 cdibbet 6fBind Br ARGBAHNY 1 6 Fedibon

atoms{ Battiglial pefefeony isgivenio ceMpS)ndsefike fromyiaieiniwhich-R(1) is

0 i : . .
COR P e R BB R vogrs 5. ARG Byl whets phenyt s
subtituted b&bhyls}:bstﬁhmt;sbl@ted:ﬁtomahargmim con51stmg of alkoxy having 1 or
Fl oy o g%r%gfel nol i ne- 8- sul f onyl am no- N- (1- phenyl

2 co Bk BN B PN Metnosy
(S)-5- Met hoxy- 2- (4 met hoxybenzenesul f onyl am no) - N- ( 1-

in REFBE R PR RIS I e Sermpathgs e e

R(ng"é’h g@ﬂet hyl ) bi phenyl -2- 30 car boxani de,
007/ 124849PCT/ EP2007/ 003293 55

N-(2, 4-Di fl uor obenzy0- 5- chl or o- 2" 4] 2- (4- met hoxyphenyl
i tevla g émtim#érahdé}e@%nto?c&ﬁg&maemﬂefommm which
R@

yridi n- | et hy IR) car bam)?/ pheny
Wiy’f buﬁateey is 0, 1 or 2 and R(16) is alky havmg 1 2 or 3 ca on
sl Syl IS i o oIS g an
pyri‘dy[ ara@iahfdnmrstﬁetezilyx)subsmquzb)( 3 Zhet h eul}qblh@mjﬁ $eiecéeo} from the
groME)l (“QP‘%P%P IILJ’t()'E; 1?&% zlilgﬂf'\gol(é enyﬁ sc%rtaﬂfox%havmg 1

or 2)]:arbbh;dtbmhmad@dlaxrmfe%enaea:stgwmﬂodmmpb@nds of the formula lein

whigh it 18 R YF 1 s iR SRV RO lem e

substituted by 2 substituents selected from the group consisting of F and ClI, for

example F.
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(S) - 1- Phenyl et hyl

(242- (2-pyridin-2-yl et hyl car banoyl ) pyri di n-3-yl j benzy
| I car bamat e,

N- Cycl opr opyl met hy1-3-{2-[ ((R) - 3- phenyl but yryl am no) m

2nyl ) Pyri di ne-2- carboxam de, 15 Ben
%%&% gﬂﬁydi fl1 uorobenzyl car barmyq:)yri di n- 2- y]IZ(}/ ]EPZOM(GI(BZ%

car banmat e, Benzyl
{443- ( 3- net hyl but yl car banoyl ) phenyl ] rwri di n-3-yl net hy
| } car bamat e,
N- (3- Met hyl but y1) - 2' 4] 3- (4- net hoxyphenyl ) pr oPi ony! ami
In a@untfﬁr@y‘rhb}odﬁnmt pidfdrenbe isydivén teecorhpowndsdd thentbrmula le in which
d y1l-2-met hyl-5-(3- net hyl butyl sul f amoyf | benza
Rifa 'agﬁwgsﬁd/ or ‘physiologically conpatible salts
thereof If in the conpounds of the fornulae |, |a,

lc, Id, le, | h and, |
In §l§w§nerrtamgd§nerrtr HE? oERER LIy ke at R foumpla lgdn which
6Pand RO aRxXBHBH BydriBdén. al kyl groups etc. occur
R(gg\%r)g&‘ m%a t hey galﬁéall i ndependently of one
anot her have 25 any of the indicated meanings and can
. n‘ft%%ﬁn heal (/ id Esih ndcsrd?@i‘lé’ﬂﬁmula le in which
Ingﬁ% ?‘ﬁf %?calns f';\sn 3I kyl engwradl cal s may be
R(3®)ramdjﬁt31¢lam eacchhﬂtﬂfag@fhed This also applies to the
~al kyl ene radicals of the formul ae CrH21, CA-12x,
CoH2s, CyH2y, CzH22, 30C ,1-12"" CH2, C,,H2r"
In @fudﬂﬁmﬁﬁﬂhﬁmtapcéfé:@ﬁﬁe is divey o cerdpeuiids of thi fanylaelf in which X
radi cal s E‘?ly al so be straight-chain or branched when
bs

is PYYEEN 4 SU tituted or present in other radicals,
for exanple in fluoroal kyl radicals or al koxy
radi cal s. les of a
In BuHIe] SHDRSICTNEPRIGPIOD B FTPRUIES of 2 IRITHA I n which

R(¢J iBXi(O)ORE!E)QﬁXiOR(ﬁﬂPWﬁ@beI Rﬁ 95 ahd RYY hyAretdach)independently CxHax-

R4 whargiiis Opdi 3.3 ok EndUyH) Ak REvibed: BT Bypgr atoms,
cyaﬁglﬁﬂtﬁélvmg' 508 Bhion 4t8mk d? Y, wﬁ@@oﬁ’@n&l is UhSMstituted or

The di val ent icals derived fromthese
subatautewbw oiot Sehetitysrds ﬁeleﬁgﬂdeff@n the groupgppeigiing of F, CI, Br, 1,
e 8aGi elt&z rb
O ST 8y fprviiy 2B S Barmoh stom P ey Beving ) 2 carbor
atorasti [rmﬂlwlairmefm‘ﬂﬂvpl is gieimip compausgs pf thedemngp i in Wthh R(1)is
C @Lii}é,lhgre 19% %'Tg(ﬁg?vhtea)r(@kqs?’ 1 anld ﬁéﬁi §¥ bhen\g where phenyl is
sulbfstitéted by ol'ﬁ subttttubﬁt sdi8cted 4roon tl'na'Sgrohy @pogeﬁngaomfbom;awng 1or
be, substituted by.fluorine atonms Exanpl es of such
2 qaroRgt 5%FOFP§BP'ZDA gl?oe?(yt rifluoromethyl,
2,2,2-trifluoroet hyI and pent af | uor oet hyI
Substltuted al k radi cal.s may 10 be St ed i
In AR AR BCSHEeAPI AR I BT 40 RRPBENR 91 4NS IR which
R(9¥isthiyaitgfepd. This is also the case when they bear
substituents, for exanple in fluoroal kynyl radicals.
The al kynyl’ radi cals may be unsaturated in different

in Qqaﬁhér%ﬁﬁ%&ﬂqeﬁﬂ pefarenReliy ﬂﬂ‘éﬂttel E&hﬁguna@(@’fﬁé smiddla if in which

radi cals are et

R(8} pf(bbeZs?Rﬂﬁ) where lyds 011 yfﬁy:i or %Bﬂﬁﬁ(gﬁ)})ﬁﬂky?/ha\ﬂm 132 or 3 carbon

atc{rﬂ ciyﬁ'%raw éﬁ@ﬁ?{%éné’% yny ptPIHhO,I Y Mé,iyi(where phenyl and
pyridylare bach a;xsuhsltmjt&d op su!gstituted Dy 16 2car 3rsubsiigiedtreselected from the

gr@{pogqqsgr%%‘gg?gr {'(LPS(;}‘L:,, %‘@thﬁ Sé '1“9r g%gﬁi)s rioms o alkoxy having 1

or 2ndarsrsatohen sarti20Ex prefeehcefis gweh dabéyppoutadt ofthes f@mmla ifin
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, cyclononyl, cyclodecanyl and
cycl oundecanyl . In cycl oal kyl radicals, one or nore,
for exanple 1, 2, 3, 4, 5 6,7 or 8, hydrogen atons
may be substituted by fluorine atons. Substituted
cycl oal kyl radicals may be substituted in any
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Phenyl radicals may be unsubstituted or nono- or

pol ysubstituted, for exanple nono-, di- or

‘trisubstituted, by identical or different radicals.

wWHehaphenyl radical is 30 substituted, it pergpoozess2es

preferably bears one or two identical or dlﬁFeren

substituents. This applies effually to substituted

phenyl radicals in groups such as phenyl al kyl or

phenyl oxy, for exanple. In nonosubstituted phenyl

radi cal s, the substituent may be WO
whlﬁﬁWZi)JJSA{&ﬁm’!ﬁimé ¥093293 B R} israikyl havihg 1, 2 or 3 carbon

oo sk B RS (5 BBy o substons

selgctéd frosi megmu;icéﬁsnstsigtdf(ﬂan&CE frexatriptent.
2,6-position, 3,4-position or 3,5-position. In
trisubstituted phenyl radicals, the substituents may
In &ﬁrtﬁéﬁérﬂﬁédlh'fént hereferénce i @Richito Rompodnds PRIBE fdrAiia If in which
position, 2,4,6-position, 2,3,6-position or
R(ﬁ'ﬁh@f"%y tion. Heteroaryl radicals are aromatic
ring conpounds in which one or nore ring atons are

oxygen atons, sulfur atons or nitrogen atons, for
In afuH q@nhodnmem pefarencsye g[@pdp,@ompogpdszofd;@ é«gﬂ'aula If in Wthh
t or a conbi nati on of
Rw@ ?@Pg%tmpe%g%{hgﬂ%ﬁ% 10het eroaryl radicals may
be attached via all positions, for exanple via the
in aéﬁ.lﬂﬂérl c—%rjnggdlmé tetré% '?%%@ﬁ%’%gﬁ‘e’gk‘ %@g@gé 'fcﬂﬂlula If in which
R(Sﬂbaedmware@dcbdiydmm be unsubstituted or nDno- or
pol ysubstituted, for exanple nono-, di- or
trisubstituted, by identical or different radicals.
in affoiteergmbodiseat yakieyertae it bvehdd ecopoyhdy aitthe &drmulalh, in which
for eg{gn‘pl IS‘I in the heteroaryl al kyl radical.
% for, l5exanpl e, furanyl, thienyl,

yrrol\ gol'y1', pyrazol tri azoI yl .
E@t razol yl, oxazol yl Wl%@)@a@cgyhﬁn vheepisg. 1 or 2, Dis a bond or

oxybés?tlf'lsa-z@lﬂim whdre @Y ls 0 81 fﬂq8§‘lé! hyd?’d’dénrﬁrcﬁlbfw having 1,2, 3or4
azinyl, indolyl, indazolyl, 'quinoly

cart?%bafgm% R8s ot raaemanan] AavitG dxal 3 Avd Sihonioms. RigR) is alky

havg{gdqo rHt?'ﬁ;' %ng?n dgarﬁg B@gyd ofraﬁkvl%hmgﬁﬁs lﬂ?\gﬁgr&:pgfﬂﬁrwhere

pheby] argl pyridyl are @qmmmsbgtltyted q subgtltute4i.byo‘r 2 or 3 substituents

sele%t%%/ ﬁ%%g goqu]p %ta‘%létrng%ff‘iy C} %ngﬂ)CI@r NSCBMe, OH, alkyl having 1,

2, ortdetarbanm bidms, 2ikoxd-havingst, & Szwldydarb@n atodns dimethylamino,

sutigmoy, K ttonyt 4 et iirBR tamino; Bagtchiak prefersnos isgiven to

-5-yl, 2-, 4- or 5-thiazolyl, 3-R%4- RA2
5-i sot hi azol yl, 1,3, 4-thi adi azBB\2>6\ B yLR11

conipo%nﬁsbhﬁﬁ%ﬁﬁ@ia Iﬁ in Whlctﬁ?(‘l)ﬂls 1, Pﬂ 3- tph' ad azol whereOA is

-Cn'dznpyfhra‘fﬁ msngu D |£3a b@,nd4E ’%ﬁm%z wﬁ?{e m|d§ pag(Bﬁﬁnd R(9) are each
hyd?ogoenz R(1A7s daz@?ﬁ h@\nn&ﬁ Z o\* Q%de atéms f%r exémp!érethyl and R(11) is

phepyl Qfda'ZIdﬂyWhe@. ph@:yl and pygdyt a@e eaqh umubgtltqlbﬁqq@] substituted by

one u’osé‘men‘f'seéeéﬁtli rﬁlg)??) h% r?[:p goné‘.i%ﬁ%u%‘rhﬂlc%&'ha%mg Por2 éarbon

ator&s,cﬁonaxdumplgalmemoxys- 5-, , 7- or 8-quinoxalinyl,
1-, 4-, 5-, 6-, 7- or 8- pht haI a2| nyl. Also incl uded
are the correspondi ng N oxi des of these conpounds,
Le., for exanple, 1-oxy-2-, -3- or -4- pyridyl. 30
WD 2007/ 124849PCT1EP20071003293 58
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pyrazolyl, 2-, 3- or 4-pyridyl, 2- or 3-pyrazinyl 2-

4- 5- or 6-pyrirnidinyl and 3- or 4- pyridazinyl.

N- cont ai ni ng heterocycles are ring conpounds in which

one or nore ring atons are 5 nitrogen atons, for

ﬁé%m” 2 or 3 nitrogen atoms. The N contgif %7,003293
t'erocycl es nay be attached via all positions,

exanpl e via the 1l-position, 33position, 3- p03|t|on

4-position, 5-position, 6-position, 7-position or

8-position. N-containing heterocycles may be

unsubstituted or nono- or polysubstituted, for

In @¥aidrenButimentd preferente issgiven itd odrepourtus of thenformala lrin which

di fferent radicals. The N-containing heterocycles

'R(ﬁb‘w}ﬁ(ﬂmﬂef‘loz 3,4, 5 6, 7, 8 or 9 carbon atons

are in particular the aromatic systens 1-, 2- or 3-
In SW%%@EW@ p@fér,q(r)xrgggq Igl?er(%I ?oz gérxgq’)unld_g’%; %ﬁe’ fc:Ar'r_nu%r Ih in which
R(%) 3 gqﬁ ﬁéﬁé&b Aor 5 c%rb&{ at‘oﬁ‘ié’ér’ pHenyP Wherd ﬁﬁé@x R uHsubstituted or

oxazolyl - or 5-isoxazol

yl
sutnﬁﬁutgddwa‘dﬁazr@ subshmeniq;sglpcteg f@mtﬁ@a{gp%ma@mg&f F,ClL CFs,

O(,E.)I—5 %ZI()OIQIIPS/F@)F%‘< @WQ'O% ¥k fhav'i_’ng’* 2 &-or 44sarBbn atoms, alkoxy

I azo t hi aZzol
hating, 14 2t Bioadi carisdn Qtomsy, dmetizyian!mz sty ampﬂdmsﬂmlwonm@nd

m&ﬁylﬁéf%agﬂr%mé ;;’arﬁmIg%BrgFe%%ée lscqlverﬁfoyéopp%gndg’of e formuta th in
ch!pR(3) @Zkﬂ%avnm atcn& Icarbbn atﬁms, f&r exarnpleBL carlgon gtoms, or

phgnyl ‘ggepéﬁphqﬂyl i quha’gtytﬂc{ﬁy ogg g&%éptue}% %elé!:i'ed (]grc’m gwe group
coﬁsugﬂhAgW@ﬂ atkoxylravirdy 1 of2 cafbon Stoms{ for@xadple retheiyol yl |
2-, 4-, 5-, 6-, 7- or.8-quinazolinyl, 3-, 4-, 5-, 6-,
7- or 8-cinnolinyl, 2-, 3-, 5-, 6-, 7- or
in 8 TGl R ddmnbRt, garefel%nce% grv@n to Eom@bur&isﬁfﬁh@fdimula/ Ik in which
20Particul ar preference |sdg| ven to_t he N-ﬁ%nt ai ni ng

R(REisdiydesaency msthpsy.yand R Eoapd RGLamsagh hydrogen.
pyrazolyl, pyridyl, pyrazinyl, pyrimdinyl and
pyri dazi nyI N- cont ai ni ng heteroaromatics

In arforier embodigech pERfaraiseimaMENda caw@owdwrtae formygla I in which
atons gx& rﬁtzrogen atons, for exanmple 1, 2 or 3

nltr gen;g;ﬁ;&b\ §1 contai ni ng 25 heteroaronatlcs

pOSItIOﬂS for exa

v
R(ﬂh@ 1- posi tion, % posM’ &8f A §-doblriviiere a"%ggrp,. @Hsa bond or
—(% ROSLE Pl \ﬁné}@% §d @Br 1 7R§®% 'hyﬂlrcbg@ﬁ ogalkﬁsﬂdvhﬁm 2 or 3 carbon

cont al'nfAg het er oar omat | ‘% bé unsubstituted or
atoos,oR(Wis ipydrg@efbﬁtﬂ\ylmgmﬂwyiof%(‘b aﬁph@wrmqghthyhlpyngyl pyrazinyl,

1y ck f ' .
R
quinoxélinyl, q@nazoliﬂyiamdm‘rmllaylowhem phényi, paphihal,; pandy!mrazmy!

pyg%? r? tl 7 S?’ryf néff)l}l @dazcﬂ?lr 83 n%:%q‘zﬁlir{o )}f} phtﬁalamﬂyl

quinokafinl rqlﬂﬂ@iohﬂayl or-cinnalinyl-dreydach Lin2ubistitwied posulistijute@ by 1 or 2

i ol 3B H st 15 B0 o

§4 Pf@? afsithylamfrio, shifdinoyl 3 methylsutfonyl, and R(12) is alkyl
200 124849PCT/ EP2007/ 003 - oxadi

haying 15_2y:pr 3 Qarboq_atcgps S£th )ﬁnyiﬂ%gprogg nyI0 paghtgyt or i'}/ejferoaryt

_ wl'% %%ﬂghw %Lﬁﬂl\yl a%d%e‘lerofa?i afé éé@ih uﬁsut%htuté_& ol substituted by 1 or 2

'azol -3- or - th| adi azol -4- or
subst:tytents;sele@d Bem-the gigyR g@q\szstglg off_, Clg2F3PCFa, CN, COMe,

et O)R‘V glnﬁrétg{rlgﬁ{én %glfgﬁoﬂ'g%thgﬁél'fdﬁﬂ and’bﬁeﬁﬁdé“u)fbnylémmo particular

prsf.ebmm imigtlendb y;bmppunds of the forlgula ia in wh:ctz R(ﬂ]}jﬁz ol yl,
2-, 3-, 4-, 5-, 6-, 7- 50r 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8-isoquino|y|, 2-, 4-, 5-, 6-, 7- or
8- qui nazolinyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl,
2-, 3-, 5-, 6-, 7- or 8-quinoxalinyl, 1-, 4-, 5-, 6-
7- or 8- phthalazinyl. Also included are the
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15 When the conpounds of the formula la, Ib, lc, Id,
le, If, Ig, Ihor Ij contain one or nore acidic or
basi ¢ groups or one or nore basic heterocycles, the
correspondi ng physiol ogically or toxicologically
woapahizdlee salts are also included in the i weenehnees29s
especially the pharnmaceutically usable salts. For
i nstance, the conpounds of tb& 20fornula la, |b, Ic,
id, le, If, Ig, Ihor Il may be deprotonated on the
sul fonam de group and be used, for exanple, as alkal
netal salts, preferably sodlun1or potassium salts, or
af ﬁlun1salts for exanple as salts with amonia
RBQr anpe_a/Rtes or amino acids. Conpounds of the

fdtmuld | afor | bywbiech |§90£ﬁénnwﬁerléw is®, Neis@ bond, E i rs -CmH;_m—
qui nol i ne substituent nmay be used in the for

whewews Bh%i)dﬁ kiireae \RBd rﬁdwqf%%‘ R1H @snﬁmftqt%rﬁheﬂv' and

R(ﬁz”} nPrzgm EaRbn iSR! or Bitifpie LRy OxaNPl € as
roc Ion

e§ phosphat es, sul f ates,
nethanesulfonates acet at es, Iactates mal eat es,

o g P PRI, ST o QRS 156 i

R(2)is hidrogeacet at es. 30The conpounds of the formula |a,
b, lc, Id, le, If, Ig, hor |j nmay be present in
stereoi sonmeric forns in the case of appropriate

In asﬂbl:htei' éuabbalmen‘t/}y‘mefdrda&a:srgamnmgcoofpwhés bbthmfbr:mdiajj in which

R(3) ésnp%ttegoqsﬁ \gg?fmtﬁégpagylwn bstl{utecP ort gubrs]t:t%?e% by 1 or 5(9
subSBRIGNILLIAECHBERRR G609 338Sstiy 4T, ORy OSRRNCN, COMe,

i ndependently have S-config

mefyb Srethgut gtho. dmeshyiaue: Fr °anaégetawﬁwms% ipgrtigular

re?ér@ﬁ@é’isw 18 co?rﬂi'ou?n&@@ltr% ﬁiﬂs’ﬁﬂi&i {2} 'ﬁ?ﬁvﬁlcﬁ rR(3) is furanyl, thienyl,
di ast er eoners, m xt ures of _

pyresidy @uﬁwlwé,rm@amiylnmazpm t@t@ﬁﬁﬁrleo@:sam F%S’PF@?Q!Y‘&W&#ZGM
I b
o BAE LR Pyrpe vl By ARAAS pyra2iyl, AT indeon, quinoly,
isoguinelyl, ohthaiazinyl, auinexalingr wmazﬁiwvb@nn@w! dexampla gdinolyl.
as dextrorotatory anti podes, and also in the form of
m xtures of the two enantioners in different ratios
In aofuriher ehboﬂmam,quefaemls@veﬁmecqmmadapf e fofmula ij in which

dual $ _ i
) 7t B AGRIBLE e AR B Sbhopien
R(ﬁx:aﬂ‘w mm;mumds of tie fosmotza [bodridyij ;smoanec;ted Wiasths numges atomin
theifg S Sk R SRBIINHE S-S RO By Mop gt 1R R glac i and I
le, If, Ig, Ihor Ij. The conpounds of the fornul ae
| a, Ib, lc, ILd, | If, lg, d
Espapially pa%f@gree mte a9l %ﬁé’g}%f@séﬁiﬂ#ﬁ%ﬂf é‘?ﬁe;a&*ep Fen
4 S A S R e e
2—(mmﬁsém®mwwfm@B@meﬂn@wewﬂ%ﬁd&)@rw' berzamide,
NG EYTIES ity 2.0 frmisthon PhenjackBiarfoMehy ez
carbh:@rﬂldem of pharmaceutical fornulations on humans or

O D8ORS S ARAPB BB

(S}sﬂ-bieﬂmxﬂ%@aﬂeﬂw&pbmﬂame;ulﬁosxdama)%N @ enhanyiprepylhbenzamide,

N

carBbsdrhigeed central respiratory drive, sudden child
deat h, postoperative hypoxi a and apnea, 25
nmuscl e-rel ated respiratory disorders, respiratory
di sorders after long-termventilation, respiratory

- di sorders during adaptation in high nountains, acute
and chronic lung disorders with hypoxia and
hyper capni a, neurodegenerative di sorders, denenti a,
Al zhei mer' s di sease, Parkinson's disease,
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physi ol ogically conpatible salt thereof in addition

to customary, pharmaceutically unobjectionable

carriers and assistants and optionally al so one or
WwBhe7Akde active pharmacol ogi cal ingredi entser/Ei6u7/003293

phar maceutical formulations contain normally fromO.1

to 90% by wei ght of the conpbtnds of the fornulae |a

to |j and/or physiologically 5 conpatible salts

t hereof . The pharnmaceutical fornulations can be

produced in a manner known per se. To this end, the
N-&o4-Difrorotgmeyli)-Srthyomn {2-(4e methoxypjeivbiresfyleainglmethylibiphenyl-
0. & ati.ble salts, together with one or nore solid or

YU "PFrar naceuti cal carriers and/or assistants, are
Beggyl {2 Hirethy@-piidin-2uii¢taplcarbambpiiksphextyl-Bryirhethpfaarbamate

e e S L S

phéhIfioSKREY-2 sarboxapiigé ve conpounds of the formulae |a

to 1j_and/or their pharnmaceutical vat | bl | ts
NGt ORI b ek ekl 4 T R B B o ety Fhenfuran2-
carbeRamga eral ly, intravenously, rectally, nasally, by

I nhal at1on or topically, especiallémgr

[y,
N-(riethyintis2y2-di2-HamattioxyphanyDarely ipgimethyliphenyi)furan-3-
L. i st ration depending on the particul ar case. The
ca@%%%@?%ﬁts which are suitable for the desired
N-@vaDifuosohaneyl)-2+@-{iZi(4@meshoapiendiacetdaminginpetb e

SKik | the basis of their expert
phﬁﬁ%kﬁggaéﬂ}%%gg%%%wﬁ%% to 20 solvents, gel forners,
(Sk tipeayiethy) {iRs@spyridibR etetbyicahianmyd pyidin-St Hivenadicathamate,

j.ngredi ent .caryj Pt ' -
N-CRdhgeeY sSSP dBR B Rolfietifignenpyridine-2-
cavkaim@iyys, flavorings, preservatives, solubilizers,

a for hi evi ng. a . depot, ef fec buf f er
et Tl BB S ES Y fbarvamate
Beﬁﬂ{ﬂﬁmi[ﬁl(@&gég@;{lplﬁ@rd@rbar?@g){@abhyma;fﬁ;mwnd@thwmrmmm,

W e additives suitable for I S purpose uc S
SRCRTUMS IS B TR S N R T A 2
caltfdxhfifiesui t abl e dosage forms, such as tablets, coated

tablets, hard %$Iatin capsul es, aqueous, a)Jcoholic or

angiN-ipdgat oyl methykp-ErmetibugrarfamptbsasamERanpl es of
y hafiSial gum ar abi c, magnesi a,
an@gkg&@%@%@%gﬁ@?gfﬂ%gtggésgﬁ?n 30 phosphate, | actose,
gl ucose or starch, in particular corn starch. The

e

substityerda ririgememersiseimbers of vther deatures\sigh Babioeexample, R14,

animal ojls, such _as.sunfl.o ol
G Pos i Sedt SVt ST s b e 4l ingdlopndaptly of one another have
anyeefid ingiebi@nhsanhiags andean in eaclatasthiod identcdl ot Hiffesent from one
I ncl ude, for exanple, water, ethanol or sugar
angliefit i ons or mixtures thereof. Further assistants,
al so for other adm nistration forns, are, for

exanpl e, pol yethyl ene glycols and pol ypropyl ene .
Al achrals aB0 plkylesievadicalratad bei SNeaieag o Drefiched. This also
i JTRAWN , CzHzs,
O R oy T2 ™
CuHi, Swhlow fordtzn, Geldim, &sHaornth(GizeAdky! sadicals and akylgne radicals
mésg}‘éiw BE sEAgRLRBin%or. ﬁéﬁcr%gﬂ»ﬁfﬁ ﬂ{égté?e %9%.*.{&1'1@8 or present in other
uspension “or enul si on. anpl es of useful solvents
radicals, fanteampletiy Siuotaagiyt sddicals ionelkoxy eddicstn IBxamplas of alkyl
exanpl e et hanol, propanol, glycerol, and additionally
al so sugar solutions such as glucose or 10 mannito
solutions, or else a mxture of the different
sol vents mentioned. Exanples of suitable
pharmaceutical fornulations for adm nistration in the
form of aerosols or sprays, for exanple for nasa
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15 physiologically conpatible salts in water or in a
phar maceutical ly unobjecti onabl e water-m scible or

oily solvent, or a mxture of such solvents. Also
suitable for admnistration in the form of aerosols

Wb 2P AYe for exanple for nasal adm ni strapofRp208@s293
powders of the active ingredients or their
physi ol ogically conpatible fits. If required, al
formul ati ons may al so conpri se ot her pharnaceutica
exci pi ents such as 20i sotoni zing additives,

surfactants, enmulsifiers and stabilizers, and al so

radipalsparel rmethylgethyl, THropyr isapeapy biTsT-metfivies ikl neity!, isobutyl (= 2-
me%ﬂggrﬁbﬁgggk%u 4 0 ﬁylﬁﬂz{pﬁgo{eﬂf HRA4E 1df-d§'%tmlc9ﬂ9§tt§ pentyl,

preparat | con active ‘i ngredi
isopgrmyic Eri-penty, aecnnmmdrilmqt armch heptyk Thendiviatant raticald dedved from

0 0 |
el R L AL RN e 13, 12
propfiene) hatal Areeganpldsyofciyiate faldicatea Pra‘entrda@ algifraticatseare methyl,

dm ni stered | cordan t Vent,i qn ends
ethﬁ‘pawr?m IBORIPDY DB w '{5"?95%‘{‘}“ “&@{?‘g » ofie o
mofd) f6H skdaehi@d] 23, ex st @, 1,8 schoctnsRang.est af 18, Ihgdrogen atoms

i ndi vi dual case as usual . For | nsL @ it diﬁqu
may: B suESiHing IO NE AIAS EXAMBIEROLS Gl e
tnﬂﬁ&%nfé?ﬁ\ﬁ@i 2R flucheE iyl QﬁH ?ént%ﬁ&dx@@th?f SubstitGRaRmyn eisdicals may

used i n each case for herapy or prophyl axi s, but

be gybsdituipd in ameperdiianse and severity of the disease to
be treated, and al so on the gender, age wei ght and
i ndi vi dual responsiveness of the

Alkgm TadicAs aeRCRIStragichaisooragghed, ﬁﬁrﬁ ip Blsgrihagpse whpa they
bearg gg%@ﬂgnﬁ@ ni%r 89 i@]ﬁthUSfoaﬂ@'l‘lgﬁa@{?aEhfﬂé‘ 'aﬁ(yﬁ{l ‘?éﬂ@é(ls Phay be

ng practi dosa
unsamrptmhdsnfféremtrp@sﬁmnmnaa!scabe pblyumsatunated Egamptes af glkynyl

T T T T e
yny\ly&i-ﬁlhl’edﬂbg;stsng)/z&d 88c-b g!ﬁza@ayialal Vninggtgsrﬁp—ﬂqn?lm n@wr radicals,
one OB el e 1o S Bobods PYSIBSST ot iy Be Hinsgtuted by

fludiing d@&n@d@mwﬁﬁh@{ﬂ aikyﬁi(ﬂradibaﬁrtﬁay bé substitetyd reany pogiiahs.
between a plurality of, for exanple 2, 3 or 4,

adm ni strations. 10 Experinmental part List of

Exaﬁﬁﬁé@%’f @*\crﬂéﬁlgyl lédlEQé\Gre cyclopropyt, cyclobutyl, cyciopentyl, cyclohexyl,
di net hyl am no ropylgcarhodl i m de

cydgr@pb& myﬁlqoewl Evelenepyly |CY9F{}B@d%ﬁéﬁ'¥'t iy pycloalkyl

ir 1
] Bt foég%@fvgs:;vayb;ﬁ:w?s@ﬁ*f@fo@eﬁ s may o

subEkEted by Ryoninsf atoms. SB tutamamloaﬂwbﬁad@ia rRay. bensubstieigd in any
pos;t?on(s\./ ersus)

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

Phenyl radicals may be unsubstituted or mono- or polysubstituted, for example mono-,
di- or trisubstituted, by identical or different radicals. When a phenyl radical is
substituted, it preferably bears one or two identical or different sdbstituents. This
applies equally to substituted phenyl radicals in groups such as phenylalkyl or
phenyloxy, for example. In monosubstituted phenyl radicats, the substituent may be
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2-(Butyl -1-sul fonylam no)-N[ 1(R) - (6- net hoxypyri di n- 3
-y1) propyl i benzani de and

2-(butyl -1-sul fonyl am no)-N-[1(S)-(6-net hoxypyridin-3
woRMINDA84H | benzam de WO 2007/ 124849PCT/ EP2 08O 8@883293
64 a) 2-(Butyl-1-suffonylam Bg) benzoic acid 20 g (188
nmol ) of sodi um car bonate we added to a suspension

of 20 g (146 mml) of 2-am nobenzoic acid in 250 n

of water. Subsequently 11.4 g (72.8 mol ) of

preBgal 1 2o etipRo MRk e D Ba ik 8o PR sl oyt may be

subbgtitutad g, 2, 3pesition | 2|Aepositior 2| Spdditah, \El,ﬁ—bosmon 3 4—posmon or

3 St R I P eyl g S maY bhrigaent in the

2,30 pokitibh,er 88-sttion bl %@&i’h@ﬁ 2, Erat?mmm dey 6 pediierdr 3,4,5-
pressure afforded 9.6 g of (buty 1- _
pogifiPR-ony| ani no) benzoi ¢ acid. 10 b)
1- (6- Met hoxypyridin-3-Apropylamine 3 m (23.2 mmol)
of 5-brono-2-net hoxypyridine were added at -70C to a
Hetryparyl mdicats are. arom@atio fing GOMRGUPHS iz DNEIos NeFeiTyg atoms are

oxygktngaéq%esulﬁﬁ %)rﬂg'ﬁ“x H?Qeg%mf,) O?ké?ﬁﬂ¥|1 QtJP%rmtrogen atoms, 1

propionitril
or deegerdatets, Afar @rsufuhaipmss at a cpabjnatine of éa‘@t&rﬁneteroatoms The

he é&% lrrg il r‘ﬁéy gg\%{j{a&? c§:9 By c%‘Mo\‘lF;i% 8 le via the T—posmon 2-

ure 4 dm ecahydra

-pomhme, 3 bemtumj dep:bgtrum ansumrt Grppositiag, Vafositibo osﬁl-posﬁtmn

relsrppi] ey ey PRGBS il SriolisyBRAUER, (i eagete

mobiof, dinst thklﬁ)s‘tltdtécﬂ Ayeideaticat on déietra&rﬁtr@dicalé' HEhis eppiihseequally to the

was dj ssolved i.n 70 m, of nol
nel3RH iBRFar S5 AT SxrBRIFol e REM Il st e gioarh i, for
ex&hbfer fd?fﬂnﬂ\&ﬁféﬁyg Blsrofyhémidaaeii, Qyrabon, Utl‘s@zdiﬁsteﬁdlz@@l efazolyl,
th concentrated 20 h drochl orjc acid

iscx 87 {azoMh iSPInRZP bt RY)dy a}s@zwb PYTIRIGIR,| m@am* indolyl,
In(.‘%gg??( Qelindiyl Nsddii ﬁﬂlylof)htﬂﬁta%fny@ |@S&ﬁﬁﬂtcﬁ.ﬁn&rﬂﬂiﬁywﬁdrbmnohnyi

et'her.” Subsequently, %ueous phase

Heésrpap taéiepa}ﬁ e la@artmw&m?dr%éeﬁ'@awb n&f &-fanybl 1- 201 3- pyrrolyl, 1-,
Z-QP%Q%WH@JZ%QIE Lh”d:?fzﬂsﬁ e R wrsem?@m tne ok €5y04& 4-triazol-

S
was extract h et acetat e ng
1-,c8neredtylat- asrb-letrazolyl, ét rﬁrloraﬁ:@xaenoa;l ext 4~a@ft55!89xazﬂ¥!dea2 3-

oxe}? éz&-ﬁp r%ﬁﬁmf‘ﬁi %)xé&aggit(?%y BWI! PS% oXadfZol- 2-yl or -5-yl, 2-, 4- or
-«tﬁla@&yt V-2 &Lié@ﬂlydzatyl o 4NhjatifaRo! eﬁelrréwi,okgmthnaﬂlm& or -5-

v, P4 R BEARERE SN B 3 rd-bilfL B Bo8 oy o or 4
pyﬁH?irgW L;T)dg;bz?rag(IS‘{r-de hz-l gmmm;r?epyibi%llbg;tm?&-lscmoﬁiben%midazolyi 1-,
3 055 Bl RBROSE Bontty o B o 7oy PR s Forie Siopa 7 or &
isoqindhl, 21 4.06- taetmmfsiqoﬁamﬁnyl andat be er efaoirlaaﬁnnonnyl 2-, 3-, 5,

m xture was stirred for 90 ﬁ‘sol i on  of (? 'ge
&- (73231')8 W:ﬁa ligyl, }adergct- 7-oOf S—pht alazinyl. Also included are the

corre Soriid 0KREs d iles? S0nBH@RYY, 28], &ﬁéxﬁm%@a ALogi2-, -3- or 4-

tetrahydrof uran was then added
pyodM7/ 124849PCT/ EP2007/ 003293 65 dr opwi se and the

m xture was stirred overnight. The reaction m xture

was adm xed with 250 ml of water and extracted with
Pa@iflarn preferastciyis gbreeﬁattt@_e hetesoyogwtice 2phra%§1imé 2- or 3-furyl, 1-, 2-

[ a i e

or%ﬁéﬁ%ﬂlﬁpdéoheﬁggg ona &P%olmﬁt ?o%ha%dqf g a%vg'r 4-ors-

magnesi um sulfate This afforded 9.0 g of 2 (butyl-l-

5

sul fonyl am no) - Nd1- ( 6- met hoxypyri di n-3-yl) propyl ] benz

am de. The enantioners were separated by preparative

HPLC on a Chiral pak ADH col um
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(250 x 4.6 mm); eluent: heptane/ethanol/nethanol

10: 1:1; tenperature: 30C flowrate: 1 m/mn. 4.0¢g

of

2- (butyl -1-sul fonyl am no) - NMd1(R) - ( 6- met hoxypyri di n- 3-
WNBYIBEH? | benzami de were eluted first at a PET/EPOPHE3293
time of 5.9 mn. After a mxed 10fraction, 3.0 g of

2- (butyl - 1-sul fonyl am no) - N°T°1( S) - ( 6- met hoxypyri di n- 3

- yl)propyl ] benzam de were obtained at a retention
time of 7.2 mn. 2 g of the

y 16R) - et Xy ny i R )
Py b T S s 81 e R PR B s r 4
pyridgdzimfl. i sopropanol, then 8 ml of warmwater were 15
added and the reaction mixture was all owed to cool
slowy overnight. Filtration with suction at 0C

—cc&ritém ridgitbtdroayg@eotire ring compounds in which one or more nng atoms are

nir e Ph e BRI ¥ LOTIPEELoe ATV REng heierocycles

may3t5é/ §ﬁz§’éh%d vigehl bBStieed, Abr &E@nple \na theﬁxﬁéﬂi’ﬂicﬁﬂ Q—posmc)n 3-posmon,
yridin-3-yl et hy net hoxyphenyl ) ace

4“pCP5étlﬁnn é}%‘tmt ﬁ}ﬂ"?ﬁ'ioﬁhg‘rﬁ’?im?% ©4 ﬁ&ﬁ?gmnd bl—contqgmg rgterogycles
may Bk éﬂ@ﬂi@i&e@&r oRd- @tnﬁo@s]ub%tiﬁlté@ fér%éca'ﬂﬁﬂlé nﬂ:fnoE%(br

were added to a sol ution

trisupstitutest by Mﬁrﬁb@lﬁrcﬂﬁwnbfﬁdmﬁ shf@mg 26*@59%‘5@9 jhaving 1,

2, 3;_& %“@ %hlé r%nrr @'E%Pfgdrﬁgton}é are%q‘é%ﬁicu\é/r 'fheBaronFéﬂcgs‘glstenM i-, 2-or 3~

pyrrOlE 1-a2rd4t Weﬁ-mléémlwh1m3<t%w@’ @msrag@iw r1e2:43~maaobém4 or -5-yi,

12&%{7%’&[!]‘ 3t (%rf Bl AP h e)té%gﬁ)? eﬁ‘té%—mga%g@l %_(4- célrh]55é:soxazolyi,

M hoe I'dine were a d and
1,2, Foxadiaeciwhorsbivh, red, 4atxaﬂlazoir§f oii -ghyl. 1,3f4-exadiati-2ivbar -5-yi, 2-,
_ of e t
4- o?%ttélira%cl)! 3= S t4 \rg?% got%{l%oﬁgol §14Stﬂ V?éif"%ag% cgr?g)t i ‘Fz,%rmladiazol 3~
or -DyigdrH, B-thaBoiAMerBQV/ZLZgI—&ﬂQ@WiEEZQQ# @ﬁ%ﬁﬁq:m$! 3-or

DGR L VR e Wiy 706 A /AR T e ar LA argr agezo.

1-, 3041 Gm dayedl r?qga@zcay!bznat &4-564, mu Ilrbr aﬁ:ﬁauﬁmiy!d 1y i3AH-0GEB-, 7- or 8-

. magnesj u sulfael t he enc f Ivafed .
OGN I 1wl G e ORIy Bt Coficd AP apRTYh 2 3 5-
6- ﬁdr@—@ﬁlﬁoﬂllﬂ?toﬁawfs- B. ﬁﬁ%rfaeﬁuhéilaﬁﬁyﬂ nter rTEdI ate
(40.7 di ssolved in 600 of nmeth
Par IS ATHEraHG b BB IBGNHN- %ﬂmﬂnm ft?é%f&&t%¥$ BVIERIYlg iAo
qmr%:ﬁ%waﬂﬁﬂeayrﬁfypwéﬁny:wrﬁﬁ!dw Afd PgricsaRni ght, the
eact’ion m xture was concentrated under réduced
pr essure. The residue was adm xed with 250 m of
o ing it RfoRat s ARFPlaR: thg2aRiunls Rl Jkn e or gore ring
atomsrarg nigbgen atanhsfanexamplerie 2aardenitragerpaioses. T Oetbbcomielmng
hetér‘c?s?#rﬁéetﬁg L agécgrgelﬂﬂ a %\l ga%gki\smpeyn(?p@g he 1-position, 2-
posﬁobséﬁpueinbh y4—pa$lt!55-‘| 15}695111@1 B-gogitiey Tmemt)omcﬁr 8—posmon. N-

ST AT e
exatrpipmicaby e arvesutistinited Afytidentkeid ot diffareoft rddi€alsd Thef N-containing

et SBEAE "I ne. o Jei & TR (RIORAERES o garisuiar the

aro:Waﬂdﬂsﬂeﬂ@mﬁH od- cscaipmlgthhorz de erd- muﬁ@znlylonca w-bh 53yrazolyl,
1M hy drochlaric acid e with 100

of an
1.2 éatEﬁZq' 1nfe‘4of="' Sarluf &‘%‘H‘%Z@&"Un?h?'d\rgﬂdé-eh éﬁﬁofﬁﬁa%@vl 2-, 4-or
5-0 Aol | N4 4 5- %bxﬂidl%ln@ 20¥.8%kadBEBeS o 051 |1f23-3-%xéﬁgzol 3- or -5yl
activated carbon e mxture was concentrated under
reduced pressure. The resulting oil was dissolved in
hot acetonitrile and allowed to crystallize out
slowmy. 21.5 g of N-(2-pyridin-3-ylethyl)-2"-{[2-(4-
20
nmet hoxyphenyftacet yl am no] net hyl | bi phenyl - 2- car boxam
de, nelting point 116C, were obtai ned.



10

15

20

25

30

Exanpl e 3:

(S)-5-Fl uoro-2-(qui noline-8-sul fonyl am no) - N (1- pheny

| propyl ) benzam de sodium salt 25 a)

5- Fl uor o- 2- (qui nol i ne- 8- sul f onyl am no) benzoi c acid
W80 04445 24849PCT/ EP2007/ 003293 67 A react i g mpzdonnes293
of 10.0 g (64 mmol) of 5-fluoro-2-am nobenzoic acid,
16.3 g (193 mmol) of sodi um¥$9drogencarbonate and-

16.3 g of 8-quinolinesulfonyl chloride in 325 m of
water and 325 ml of ethyl acetate was stirred at room

t enperature overnight. The aqueous phase was renopve

ed
1,34reKagiazohetw ar dnirk w%wrédhwom 3etmAr SHeathiazelyl.ol.3.4-
a%%&%%?ﬁ“&ﬁ%'% ?E*Etrﬁéﬂi ghaﬁﬂ W@SB-%%&*hiélﬁﬁ o\Msti 2-, 3- or 4-

hydrochl’ofi c aci stirred for

Pvfm‘ryb (Zr gt &t ‘BCB-SWIIMIMS3-fQFI4t@YF&§Zt§Wf pwrazmyé u1ct 2'@ﬁ &ncp-, 6-or 7-
dun sur 0 £ f - - 7-

nafi 34 2055 & LRGBS 8. L0 I8 8o 9L 5, 45 6.7

or &Qu:bh)ly! 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 2-, 4-, 5 6-, 7- or 8-qu:nazo§|nyl 3-,

’op% gé‘gﬁéﬂr&g%ng S ?31’5 &mrgﬁ%aﬂ?‘wa A £150He0 8-

phtﬁa!fat:us)!r Aisbtﬁﬂludéd lairen theSecs rdsbonging N-oxijlee nEibiese aomglounds, i.e.,

and 2.3 of (S)-phenyl propyl am ne were
for gxampleo 1EBY- ‘n'?*sofjé)pwd*!he title conmpound according

Paftieulbhgrefdrehed id @vm&waﬁtanﬂmg) hateld@RCletpyerply? imidazolyl,
of a 30% sodi um net hoxi de soLth on wer.e added to a
quiggyl, PYiSEol: pgnaytopyr@gyuyg pynimidinyl and pyridazinyl.

fl uoro-2-(qui nol i ne- 8 suI f onyl am no) - N- (1- phenyl propy
| Ybenzani de in 120 et hyl acetate.

Pyrishvbisi 251 Bavedrpyddy! Hﬂ@ﬁyitls #all $1tf|"9'é¥'e%wah?%°f f-furyl
in tgng%is% sté‘ig 96 bgf?&ﬂ@étﬁjtldnzcﬁ% R, 48e beélﬁueﬁ‘ét@ Ay be tBe same or

diffe@®nt.5- f | uor o- 2- (qui nol i ne- 8- sul fonyl ani no)-N-(1- 20

phenyl propyl ) benzam de sodium salt. Exanple 4:

(S)-5- Met hoxy- 2- (4- et hoxybenzenesul fonyl am no) - N- (1-
Wheindhg kpmppuhdbehtherfoueula iggbTiseid davpbigmdh wad coptain arejor more

aci%%%{?%‘ %ngé gle ond QF Jﬁ%lsé BadiE %Q%%&J%fe%‘, {H &)rféépondmg

physiologically or foxicologically compatible salts are also included in the invention,
especially the pharmaceutically usable salts. For instance, the compounds of the
formula la, b, Ic, id, le, If, Ig, Ih or Ij may be deprotonated on the sulfonamide group
and be used, for example, as alkali metal salts, preferably sodium or potassium salts,
or as ammonium salts, for example as salts with ammonia or organic amines or amino
acids. Compounds of the formula la or Ib 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 hydrochiorides,
phosphates, sulfates, methanesulfonates, acetates, lactates, maleates, fumarates,
malates, gluconates, efc. The compounds of the formula la or Ib may also be present

as trifluoroacetates.

The compounds of the formula la, Ib, ¢, Id, le, If, Ig, I or [j may be present in
stereoisomeric forms in the case of appropriate substitution. When the compounds of

the formula la, Ib, Ic, Id, le, If, Ig, Ih or lj contain one or more centers of asymmetry,
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Exanpl e 5:

N-(2- (R) - hydroxypropyl)-2'-(a-(S).-nethyl benzyl oxycar
bonyl 5 am nonet hyl ) bi phenyl- 2- car boxanm de The

conmpound was obtai ned according to the synthesis
WeEpBd48Heci fi ed i n WO0125189. 10 Exanpl e 6PCI/EP2007/003293
N-(2,4-Dtfluorobenzyl)-5- chlﬁgro- 2A2- (4- met hoxyphenyl)
acetyl am no] net hyl } bi pheny1-"2- car boxani de CI H3C".

The conpound was obt ai ned according to the synthesis
met hod specified in W0125189. 15 Exanple 7: Benzyl

*heéezfy?k%?%@Yfidéé%ﬁ%ifl@a@é§-¥#’ﬁﬁéﬂ%%@§%ﬁ§ e ﬁé% ifvention
inclﬁnh&sgaélbkbcm;ikﬂ@stek@oisgméd'seﬁjrexaﬁtphmdnamlemérs eddiastereomers, and
i 5T TP U FETeS (TS v AEtRlG RYBHISFS ABEr

diaskNeORIEr® i ghy ptRIBY Bhitpheracfor examblex ard thes lﬁlahﬁied inthe
ound was obt ieu ned .accor dj n%ito t he synt hes

inveRiioh ergriiomencally RURRIBTR %R 25 JVaEiAIRTY 8nd as dextrorotatory
antipbdes, AnPaldcipred etzYdImRidied bﬂﬂkékws%tnaﬂwrﬁé‘%nu @&F‘e@éﬁ&' ratios or

am no] met hyl } phenyl’) f ur an- 2- car boxam de
in t&%fﬁﬁam@mt%tﬂwmpa@'@mf Hylivigual ﬁt@@%@rﬁ@@ @n if desired,

be éﬁ%%‘fhw But yL) - bl t{;’?g'}%%mﬁag’t’ ﬁ?ﬁ*ﬁ%i’ﬁ%&%ﬁ?@?‘e py use of

isoragrinalin pLIe#YESIS Unit - 3- car boxani de

The present invention encompasses all tautomeric forms of the compounds of the
formula la, Ib, Ic, Id, Ie, If, ig, Ih or Ij.

The compounds of the formulae la, Ib, Ic, Id, le, If, ig, Ih or {j can be prepared in
accordance with the preparation methods which are described in WO01/00573,
WQ01/025189, WO02/044137, WO02/046162, WO02/048131, WO02/087568,
wWO002/088073, W0O02/100825.

The compounds of the formulae la, Ib, lc, Id, e, If, Ig, |h or Ij can be used alone, in a
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, 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 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 prostaie cancer.

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 Ij and/or of a
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The conpound was obtai ned according to the synthesis
nmet hod specified in W0248131. 70 Exanple 11:

N-( 2, 4-Di fiuorobenzyl)-2-(2-{[2-(4-nmet hoxyphenypacety

| am no] net hyl | phenyl ) t hi ophene- 3- car boxanmi de 71

w7 Thesconpound was obt ai ned accordi ng t o HdTEEP2007/003293
synthesis nethod specified in W0248131. 5Exanple 12:
(S) - 1- Phenyl et hyl 61

{242- (2- pyridin-2-yl et hyl car banoyl ) pyri di n- 3-

Abenzyl | carbamat e The conpound was obt ai ned

according to the synthesis d j
phy;p_l@ggqllygc_p@'l%@gm yt it thgreof in- ggéiggn to & es%')rf‘tlar?!(,jphgnnva\oceuticaliy

un#j&tﬂngﬁk%ﬁé@t&hﬂ hisd rs{a?mél\Bhd %pﬂbﬁéwl dm# ey bemoROdIRE active

yl I phenyl } pyri di ne- 2- car boxam de

pha0@rPbEirg) YR EHREE O U gbmewﬁc@iglﬁwl@ﬂom coptaip pprmally from
0. 11899 ﬁ%t&’eeahﬁ'he Cm r&@ﬁ@ydrarﬂﬂé Ig'té‘Ij%hﬂl’d?%%lﬁlogically

}carba was obt ai ned according 't
cormpatitdy saltetbesofet hod specified in W0246162. 5
Exanpl e 15: Benzyl
{443- (3-rnet hyl but yl car banoyl ) phenyl | pyri di n-3-yl meth
Thy phaemdrsutital formulations can be produced in @ manner known per se. To this

end, the active ingredients and/or their physiologically compatible salts, together with
one or more solid or liquid pharmaceutical carriers and/or assistants, are converted to
a suitable administration form or dosage form, which can then be used as a

medicament in human medicine or veterinary medicine.

Medicaments which comprise inventive compounds of the formulae Ia to |j and/or their
pharmaceutically compatibie salts can be administered, for example, orally,
parenterally, intravenously, rectaily, nasally, by inhalation or topically, especially orally,

intravenously or nasally, the preferred administration depending on the particular case.

The excipients which are suitable for the desired pharmaceutical formulation are
familiar 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, antioxidants, dispersants, emulsifiers,
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 fo
the suitable dosage forms, such as tablets, coated tablets, hard gelatin capsules,
agueous, alcoholic or oily solufions, by the customary methods. Examples of useful
inert carriers include gum arabic, magnesia, magnesium carbonate, potassium
phosphate, lactose, giucose or starch, in particular corn starch. The preparation may
be either in the form of dry granules or in the-form of moist granules. Examples of

useful oily cartiers or useful solvents are vegetable or animal oils, such as sunflower oll
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The conpound was obtai ned according to the synthesis
nmet hod specified in 10 W0246162. Exanpl e 16:

N- (3- Met hyl butyl) - 2" 4] 3- (4-r net hoxyphenyl ) pr opi onyl am

i no] met hyl} - 6- net hyl bi phenyl- 3-carboxam de 0 15 The
WeoHpBusd? was obt ai ned accordi ng to the synt REBEB2007/003293
nmet hod specified in vm02441§%% Exanpl e 17:

N- I ndan-1-yl-2-net hyl-5-(3- hyl but yl sul f anoyl ) benza
m de WO 2007/ 124849PCT/ EP2007/ 003293 73 H3C CH3 The
conmpound was obtai ned according to the synthesis

or c%ﬁtnU&doIF %ghjl '58&?}\1%8%%)%#? ?{g%r a!i_’c Egﬁ%e ac%r%q}@;a/b%' rfc'r example,

I'nvesti gations ion O VI
wateh ethiaWSKed suganisokitions ob(emapms tberept. Exirthor Adxistantsr also for other

adr%lags?té%n oé_g% s?r%? n%%sra ogiggiy Sseg%é(lfogs %%"(f g?&ypropyiene glycols.
| soI at ed from Xenopus | evis and defolicul at ed.

uentl . TASK- 1-encodi ng RNA synt h
For bR dalabs, e Fh 06 MRS BRI TaRpY dhe pfiesgygpounds

usedf i Eééil‘&d]wiﬂf ﬂfe%dbs@f%@%ﬁé@ﬁwargﬁ*ﬁu% pukidseNE & Solubilizers,
neasured on t he oocytes with e two-m croel ectrode

emylsifiemqgs futhanexcipiants. @fe converar © sphitiopaspeRsip or eRulsion.
ExaPAES df CRARRBIENRCAR: HARS Shidioidftd BlifsloMbibthald) bAERmpie

junps lasting 250 ns t was fl ushed
ethafal prapawsiuglyesiob and gdditional@ing Sugrrrelitions sucnaeplugese or

| g&htuﬁ'lsnm elgéq r%tx%uré df%egl_i?grezh t Loffhts 'ﬂ%’rﬁénéd m

titrate H7.4 wth Na ese experinments
wer e performed at roomterrperature For data

Exa@ﬂ%éc ?1; %ﬁg%%rﬁ?‘?%%@af Tzitloﬂ% lf(ﬂ'vﬂc{llrgm é@t%rt‘igftqé form of

runents,
aer@diy or §i84ys, mmmia!ﬁorm&at amensttmtioamrewfuﬁﬂas esuspensions,
stru me

emyiLOhE B} s b Sand ke sticantelh it hne 86 ingregients or their
physiodgdiilip CSMbﬁtihiG I%alttt%l irtivafee m it a @bamﬁauabat@fnmobﬂmonabie
e .suns ance e as
watSls i SO SAVATE O B ORGSR soleats Alsd siBbls for
adnhisEBtiorin thé terthhethatbesls Be sptdg@tfaﬂ erarmpie f@xdl@hﬁél hémirhgration,
sol ution. The data s 25 bs uetl flttedto;@ﬁﬁ.‘ﬁ'

are OpHersRI4be aRtivEINgregignts §r Sy RAMPAHRIS;

reqlifdy, B FQUIARNE PRAY alkb %Bﬁxpﬂs@%éf@h‘éﬁﬁéc&ﬁ:bal@i&lp:ents such as
parti cul ar substances.

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 io 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 individual 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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WD 2007/ 124849PCT/ EP2007/ 003293 74 In th s way, the
follow ng 1 C50 val ues were determned for the
compounds |isted bel ow. Compound |1 C50 (pnol) TASK1
(rmouse) 1050 (pnol) TASK1 (human) Exanple 1

wdzoanengdoner) 0.15 0.10 Exanple 1 (S-enant irgeirroo7/003293
0.80 Exanple 2 0.43 0.57 Exanple 3 0.82 Exanple 4
0.65 Exanple 5 2.08 63

human or animal to be treated, and upon whether acute or chronic therapy or

prophylaxis is being practiced.

The dosage of the compounds of the formulae Ia, Ib, Ic, Id, le, I, ig, Ih and/or Ij may
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 may be divided between a plurality of, for example 2, 3 or 4,

administrations.

Experimental part

List of abbreviations

EDAC  N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide hydrochloride
EMG electromyographical

DMSO dimethyl sulfoxide
HOBT  1-hydroxy-1H-benzotriazole

n.s. not significant

PEG polyethylene glycol
THF tetrahydrofuran
SEM standard error

Vs, in comparison to (versus)

Example 1. 2-(Butyl-1-sulfonylamino)-N-[ 1{R)-(6-methoxypyndin-3-y)propyllbenzamide
and 2-(butyl-1-sulfonylamino)-N-{1(S)-(6-methoxypyridin-3-yl)propyl]benzamide
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Exanple 6 1.15 Exanple 7 1.06 Exanple 8 0.55
Exanple 9 2.37 Exanple 10 1.19 Exanple 11 0.35
Exanple 12 3.36 Exanple 13 3.07

WO 2007/124849 PCT/EP20607/003293

64

a) 2-(Butyl-1-sulfonylamino)benzoic acid

20 g (188 mmol) of sodium carbonate were added to a suspension of 20 g (146 mmol)
of 2-aminobenzoic acid in 250 mi of water. Subsequently, 11.4 g (72.8 mmol) of
butylsuifonyl chloride were added dropwise and the reaction mixture was stirred at
room temperature for 2 days. The mixture was acidified with concentrated hydrochloric
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.

b) 1-(6-Methoxypyridin-3-yl)propylamine
3 mi (23.2 mmol) of 5-bromo-2-methoxypyridine were added at -70°C to a solution of

- 10.2 ml of butyllithium (2.5 M solution in hexane; 25.5 mmol) in 50 mi of diethyl ether.

After 10 min, 1.4 mi {19.5 mmol) of propionitrile were added. After 2 hours at -70°C,
the reaction mixture was allowed to come slowly to room temperature. 2.2 g of sodium
sulfate decahydraie were then added and the mixiure was left fo stir for 1 hour. After
subsequently adding 5 g of magnesium sulfate and stirring briefly, the salts were
filtered off and the filirate was concentrated. The residue was dissolved in 70 mi of
methanol and, at 0°C, 1.1 g (28 mmol) of sodium borohydride were added. After
stirring overnight, the reaction mixture was adjusted to pH 2 with concentrated
hydrochloric acid and concentrated on a rotary evaporator. A residue was admixed
with 10 ml of water and extracied once with diethyl ether. Subsequently, the aqueous
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 acetate extracts afforded 1.4 g of racemic 1-(B-methoxypyridin-3-
ylpropylamine.,

¢) 2-(Butyl-2-sulfonylamino}-N-[1{R)~{6-methoxypyridin-3-yl)propyllbenzamide

4.4 g (32.7 mmol) of 1-hydroxy-1H-benzotriazoie and 6.3 g (32.7 mmol) of N-ethyl-N'-
(3-dirnethylaminopropyl)carbodiimide hydrochloride were added to a solution of 8.0 g

(31.1 mmol) of 2-(butyl-1-sulionylamino)benzoic acid in 250 mi of tetrahydrofuran, and
the reaction mixture was stirred for 90 min. A solution of 5.4 g (32.7 mmol) of racemic

1-(6-methoxypyridin-3-yl)propylamine in 20 mi of tetrahydrofuran was then added
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Exanple 14 2.90 Exanple 15 1.83 Exanple 16 2.77

B) Determnation of the activity on the TASK-1

channel with the FLIPR technique Wth the aid of an

FLI PR assay, the inhibition of the hunman TASK-1
woleremissdory t he exanpl e conpounds was neasur el TaP2607/003293
concentration of 10 pnmpl/1 on_ CHO cells in which the
human TASK-1 channel is expr@sed. This gave the
followi ng inhibition values: WD

2007/ 124849PCT/ EP2007/ 003293 75 Conpound | nhi biti on

drogglsé?mngé{%ﬁ% g@l’seép%r ( E@g%lglﬁ/?gg rgac%%r% m%c(t%rr@lwgs %dmixed with

250 mi of water and extracted with 300 mi of ethyl acetate. The organic phase was
extracted 5 times with 100 mi each time of saturated sodium hydrogencarbonate
solution and then dried over magnesium sulfate. This afforded 9.0 g of 2-(butyl-1-
sulfonlyi'amino)—N-[‘! -{6-methoxypyridin-3-yljpropyllbenzamide.

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: 30°C; flow
rate: 1 mi/min. 4.0 g of 2-(butyl-1-sulfonylamino)-N-[ 1(R)-{6-methoxypyridin-3-
ylpropyilbenzamide were eluted first at a retention time of 5.9 min. After a mixed
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 the 2-(butyl-1-sulfonylamino)-N-[1(R}-(6-methoxypyridin-3-yl)propyi]benzamide
were dissolved with heating in 9 mi of isopropanol, then 8 ml 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-sulfonylamino}-N-[1(R)~(6-methoxypyridin-3-

yhpropyl]benzamide as colorless needie-like crystals; melting point 97°C.

Example 2: N-(2-pyridin-3-ylethyl)-2'-{[2-(4-methoxyphenyl)acetylamino}-
methyl}biphenyl-2-carboxamide

O' )
0 -
N N
g
15.5 g (0.115 mol) 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-butoxycarbonylaminomethyl)biphenyl-2-carboxylic 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 sfirred at room temperature for 45 min.

W
ZT
Y,

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 ml of water and 500 mi of

ethyl acetate and intensive stirring, the phases were separated. The organic phase
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Exanpl e 3 82% Exanple 5 88% Exanple 6 68% Exanple 7
57% Exanpl e 8 77% Exanple 9 60% Exanple 10 61%
Exanpl e 11 88% Exanple 12 73% Exanpl e 13 65% Exanpl e

14 50% Exanple 15 70%
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was washed once with 400 mi of saturated sodium chioride solution and twice with
400 mi each time of saturated sodium hydrogencarbonate solution. After drying over
magnesium sulfate in the presence of activated carbon, the mixture was filtered and
concentrated on a rotary evaporator. _

The resulting intermediate (40.7 g) was dissolved in 600 mi of methylene chloride and
then 100 m! of trifluoroacetic acid were slowly added dropwise. After stirming overnight,
the reaction mixture was conéenhated under reduced pressure. The residue was
admixed with 250 ml of ethyl acetate and concentrated again in order to distill out
excess trifluoroacetic acid. 72.8 ml (530 mmol) of triethylamine were added dropwise
to the resulting crude product dissolved in 170 ml of methylene chloride, and 1 g of
DMAP were added. Subsequently, at 5-10°C, 18.7 g (100 mmol} of
4-methoxyphenylacetyl chloride were added dropwise within 30 min, and the mixture
was stirred at room temperature overnight. After addition of 150 mi of water and
intensive stirring, the phases were separated and the organic phase was washed once
with 100 ml of sodium chioride solution, once with 25 mi of 1M hydrochioric acid and
twice with 100 ml each time of saturated sodium hydrogencarbonate soluiion. After
drying over magnesium sulfate and activated carbon, the mixture was concentrated
under reduced pressure. The resulting oil was dissolved in hot acetonitrile and allowed
to crystallize out slowly. 21.5 g of N-(2-pyridin-3-ylethyl)-2'-{[2-(4-
methoxyphenyl)acetylaminolmethyllbiphenyl-2-carboxamide, melting point 116°C,
were obtained.

Example 3: (S}-5-Fluoro-2~(quinoline-8-sulfonylamino}-N-(1-phenylpropyl)benzamide

sodium salt

a) 5-Fluoro-2-(quinoline-8-sulfonylamino)}benzoic acid
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C) Determnation of the activity on the TASK-3

channel by patch-danp investigations 5 Wth the aid

of the patch-clanp technique, the inhibition of the
human TASK-3 current by the exanpl e conpounds was
We20Ut3tson CHO cells in which the human TASKIZP2007/003293
channel is expressed. To progduce the TASK-3 cell

l'ine, the human TASK-3 cDNA nbank, Accession

Number AF248241) was cloned into the eukaryotic
expression 10 vector p658, which bears a DHFR

di_hydr of ol dugt j . ;
A regstighTasite 5459 0%HI 3R of B e g s Eo
(198 i) oPEERIM MairsgEricarbutiate andrsieg be8-qguinolingduifony! chloride in
525 i ket 0 o IS s R B sF R Gt P BRL overmont
Thé BEUESIE! RS waaeaTtea ant dtfakteDside with S@hll of eyeacetate.
cultivated in MEM (m ni mal essenti
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irfd | RSreRiedt with Si@®nRkiairied under

St“%r??%’i?iﬂ?%ﬁ?ﬁ@%%?@gﬁ s g TASK-3 with the aid of
redaced prassytciocbiaind&h aof fiuojo-dsgHipoling-§-syifendamtnoypnzoic
acig Mol ecul ar Devices) and with a menbrane

pot enti on-sensitive dye (Ml ecul ar Devices FMP Dye

Kit). Functional expression of TASK-3 was

e

5.5wh{ 1618 oonalpsippiderot B{quintdipet-Busiilfenylaminofbenkeicasidanth2. 3 g

t ent, TASK- 3- posi {.i I I - .
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acsudihg kb thennkthodhe Vpato2h100828p t echni que. The cel |
cl %]e" CHO 244-8-1 was sel ected as the representative
M.Rel$3°Q one for subsequent investigations. 10 To
i nvestigate the substances, the cells were introduced
i nto_a neasurenent chanber which is unted on a
c) 2 A of 2 &9 % PediBmdBRIBoXiAe HOLt R \ﬁ%f@taéid@ée\ﬁ PN O 5 g of (S)-5-
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establ rshed a whol e-celT | eakage. By applying vol fage
ph¢nyipopyiiberzamidy sediumg@itnl/, the el ectrical current
was regi stered under voltage clanp conditions with
the aid of an electronic patch-clanp anplifier
Exériplepit(Sh-6103thoInd-(deneinoxgifenzetebsifanyamingisN-(1-
heS irste'atgzd bﬁ}iﬁ? dition in rising concentrations into
PREHEPERY WP LB n. The concentration of the
hal f - maxi mum i nhi bi ti on of ths ent (1 C50 val ue)
20 was determ ned by fitting fhe ¢urve to the
mat hematical Hill edéat i-on ' 1(1. sis, the
foll owi ng I C50 val ues det efm n pnmpound | C50
(prnol /1) TASK3 (human)<Ex '
pM 25D) Investigation of thelg&ti on on respiration
in rabbits 0=5"
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WO 2007/ 124849PCT/ EP2007/ 003293 77 (0.2 nil/1.8 m).
The tinme fromthe start of propofol infusion up to
the apnea was recorded. In the control, the apnea set
in after approx. 2.92 mn; after admi nistration of 10
WRIRYIZ#84Y . of the conpound of exanple 1 PCT/EP2007/003293
(R-enantioner), the onset of.4 he apnea was del ayed
and did not set in until 5. m n after comencenent
of the profopol 5infusion (table 1). Table 1
(p<0.001; nunber n = 13): Basal Vehicle Exanple 1

[ : P
T T e R o 1 s R o P et
wQ02088%43at i ons denonstrate the effect of exanple 1

agai nst central apneas. 10 E) Investigation of the

effect on the el ectronyographic activity of the
Exa@gé 6gNAEI RS-ty propyl-2-he- (B paeithdianzyloxycarbenylol ume

“in rats The co o%nd of exanple 1 (R-enantioner) and
amlangmﬁﬁqueri\ﬁanEar R¥@Bidegat ed for 15

el ectronyographic activity of the geniogl ossus nuscle

and for respiration-stinulati fecg_| on Gral e

ur et hane- chl or al ose- nar cot| zed agot utq/ed\r ats with

a weight of from :

IZ

SAs

The compound was obtained according to the synthesis method specified in
WO00125189.

Example 6: N~(2,4-Difluorobenzyl}-5-chioro-2'-{[2-(4-methoxyphenyl)acetyi-
aminc]methyiibiphenyl-2-carboxamide

Cl F
oF
-0 N
8] F
N
2

The compound was obtained according to the synthesis method specified in
WO00125189.

Example 7. Benzyl {2'-[methyl-(2-pyridin-2-yiethyl)carbamoyllbiphenyl-2-
yimethyl}carbamate
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250 to 300g. For this purpose, the genioglossus EMG
activity was neasured by neans of EMG el ectrodes. The
respiration-stimulating effect was investigated by
measuring the respiratory mnute volunme by neans of a

wao amherbsocannul a. For the 20 investi gati ons,pdiiEpzeaies2es

were adm ni stered intravenously successively with 1,
3 and 10 ny/ kg of the conmpouf® of exanple 1
(R-enantionmer) and of exanple 2, with glycofurol
(50% as the vehicle, at 15 mnute intervals. CO2 was
used as the positive control for the stinulation of

t he geni ogl ossus activity and of the res
m nute volunme. WD 2007/ 124849PCT/ EP200
Table 2. Effect of exanple 1 (R-enantio on the
EMG activity of the geni ogl ossus nuscle in narcotized
rats (number n = EMG acti vi bitrary units
Exanple 1 (R—enantl omsr) EMG act

basal vehicle basal 1nyg/

The compound was obtained according to the synthesis method specified in
WO0125189.

3293 78

Example 8: N-(2,4-Difluorobenzyl)-3-(2-{[2-(4-methoxyphenyljacetyl-

amino]methyl}phenyi)thiophene-2-carboxamide

IZ

O

The compound was obtained according to the synthesis method specified in
WO00248131.

Example 9: N-(2,4-Difluorobenzyi}-5-(2-{[2-(4-methoxyphenyl)acetyl-
aminojmethyliphenyl)furan-2-carboxamide
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3.83 5.13 3.66 3,85 3.52 4.45 5.59 7.18 SEM O 48 0. 64

0.42 0.46 0.35 0.44 0.57 0.49 p<vs. vehicle 0.0001
0.001
WO 2007/124?{.1_9 PCT/EP2OU7/003293
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The compound was obtained according to the synthesis method specified in
WO0248131.

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

aminojmethyl}phenyl)furan-3-carboxamide
Hﬁ;‘}%
Oz NH
O

Tz

.0

H,C

The compound was obtained according to the synthesis method specified in
WO00248131.

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

aminojmethyl}phenyl)thiophene-3-carboxamide
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0.0001 0.0001 5 Table 3. Effect of exanple 1
(R-enantioner) on respiration (respiratory mnute
volune in m/mn) on narcotized rats (nunber n = 8)
Exanple 1 (R-enantionmer) EMG activity basal 5% CO2

waasetiMehi cl e basal 1ng/ kg 3ng/ kg 10ng/ kg Mearrw8y7o03293

237 157
71

= F
NH
S
o z
| o}
N
‘ e

e

The compound was obtained according to the synthesis method specified in
wWO00248131.

Exampie 12: (8)-1-Phenyiethyl {2-][2-(2-pyridin-2-ylethylcarbamoyl)pyridin-3-
yllbenzyl}carbamate

N O P
@AOJLE SRe

The compound was obtained according to the synthesis method specified in
WO 0246162.

Example 13: N-Cyclopropylmethyl-3-{2-[{(R)-3-phenylbufyrylamino)methyi}-

N
| H\%
= N
O
N
H

The compound was obtained according to the synthesis method specified in
WO00246162.

phenyli}pyridine-2-carboxamide
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204 168 246 317 375 SEM 12 22 9 20 11 21 31 25 p<vs.
vehicle 0.0257 n.s. 0.0306 <.0001

WO 2007/124849 PCT/EP2007/003293
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Example 14: Benzyl {2-[3-(2,4-Diflucrobenzylcarbamoyl)pyridin-2-yilbenzylicarbamate

N 8
o s
S 0 F
H

The compound was obtained according to the synthesis method specified in
WO00246162.

Example 15: Benzy! {4-[3-(3-methylbutylcarbamoyl)phenyllpyridin-3-yi-

The compound was obtained according to the synthesis method specified in
WO00246162.

methyl}carbamate

Exampie 16: N-(3-Methylbutyl)-2'-{[3-(4-methoxyphenyl)propionylamino]methyl}-6- |
methylbiphenyl-3-carboxamide

ON/\/I\
\©\/\,O(§ ()

The compound was obtained according to the synthesis methed specified in
W00244137. '

Example 17: N-Indan-1-yl-2-methyi-5-(3-methylbutylsulfamoyl)benzamide
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Table 4: Effect of exanple 2 on the EMG activity of

t he geni ogl ossus nuscle in 10 narcotized rats (nunber
n =11). EMG activity in arbitrary units

Exanple 2 EMG activity basal 5% CO2 Basal vehicle

waasmal2ism/ kg 3ng/ kg 10ng/ kg Mean 2. 37 3. 15 2C3EPMoA603293
2.17 3.15 .
3

I .
H,C” CH,

The compound was obtained according to the synthesis method specified in
wWO00100573.

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

Mouse or human TASK-1 channels were expressed in Xenopus oocytes. 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. Afier two days of TASK-1 protein expression, TASK-1 currents were
measured on the oocytes with the two-microelectrode voltage clamp technigue. In this
measurement, the TASK-1 channels were generally activated with voltage jumps
lasting 250 ms 1o 40 mV. The bath was flushed with a solution of the following
composition: NaC! 96 mM, KCI 2 mM, CaClz 1.8 mi, MgCl, 1 mM, HEPES 5 mM
(fitrated 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 Macl.ab D/A converter and
software (ADInstruments, Castle Hill, Australia). The inventive substances were fested
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 (ICsp values) for the particular substances.



3.55 3.82 SEM 0.39 0.51 0.41 0.42 0.39 0.54 0.59 0,63

p<vs. vehicle 0.001 0.001 0.001 0.001 WO

2007/ 124849PCT/ EP2007/ 003293 79 Table 5: Effect of

exanple 2 on the respiration (respiratory mnute
Weotiie484¢h ml / min) on narcotized rats (nunmbePCHEE2047[003293
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In this way, the following 1Csq values were determined for the compounds listed below:

Compound ICsp (pmol) ICs0 (umol}
' - | TASK1 {(mouse) TASK1 (human)

Example 1 0.15 _ 0.10

(R-enantiomer) _

Example 1 0.80

(S-enantiomer)

Example 2 D.43 0.57

Exampie 3 0.82

Example 4 0.65

Example 5 2.08

Example & 1.15

Example 7 1.06

Example 8 0.55

Example 9 : 2.37

Example 10 1.1¢

Example 11 0.35

Example 12 3.36

Example 13 3.07

Exarﬁple 14 2.90

Example 15 1.83

Exampie 16 2.77

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

‘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 umolll on CHO cells in
which the human TASK-1 channel is expressed. This gave the following inhibition

values:
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Exanple 2 EMG activity basal 5% CO2 basal vehicle
basal | ng/kg 3ng/ kg 10ng/ kg Mean 140 209 146 178 151
253 279

WO 2007/124849 PCT/EP2007/003293
75

Compound Inhibition at 10 pmol/|
Example 1 81%

(R-enantiomer)

Exampie 1 58%

{S-enantiomer)

Example 2 77%

Example 3 182%

Example 5 88%

Exampie 6 658%

Exampie 7 57%

Exampie 8 e 77%

Example 8 60%

Exampie 10 61%

Exampie 11 88%

Example 12 73%

Example 13 65%

Example 14 50%

Example 15 70%

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

With the aid of the patch-clamp technigue, 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 human TASK-3 cDNA
(Genbank, Accession Number AF24824 1) was cloned into the eukaryotic expression
vector p658, which bears a DHFR (dihydrofolate reductase) resistance gene
[reference: Gene 1994 (149), 341-344, 1294]. 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 cells were cultivated in MEM (minimal essential medium)
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291 SEM 8 13 7 11 7 16 20 26 p<vs. vehicle -

0.001 0.001 0.001 5 The conpounds of exanple 1
(R-enantiomer) and of exanple 2 stinmulate both the

el ectronyographic activity of the geni ogl ossus nuscl e
Wawpl/g488%and 4), which increases the nuscl ePCome2001/003293
the upper respiratory pathways, and the respiratory

m nute volune (table 3 and SEssignificantIy. The
increase in the nuscle tone and the respiration- 10
stimulation action prevents respiratory disorders,

wit, g AP OPI o SR IR oo <R RUSLANE o3 S8R ERBREEAELd for the
expression of TASK-3 with the aid of a fluorescence-based activity assay in-a
FiexStation (Molecular Devices) and with a membrane potention-sensitive dye
(Molecular Devices FMP Dye Kit). Functional expression of TASK-3 was demonstrated
by the increase in the fluorescence signal after addition of 50 mM KClI to the cells,
which corresponds to a depolarization of the membrane potential. TASK-3-positive cell
clones were subsequently analyzed for resuiting potassium currents with the patch-
clamp technique. The cell clone CHO-244-8-1 was selected as the representative cell

clone for subsequent investigations.

To investigate the substances, the cells were introduced into 2 measurement chamber
which is mounted on an inverted microscope. A micropipette drawn from borosilicate
glass was pressed cautiously onfo a cell with visual observation. Gentle suction
estabiishes a high-resistanée seal between glass pipette and cell. Brief suction tore
open the membrane patch and established a whole-cell leakage. By applying voltage
jumps of -14.0 mV to +80 mV, the electrical current was registered under voltage clamp
conditions with the aid of an electronic patch-clamp amplifier (Axopatch-1D). The
action of a substance was registered by addition in rising concentrations into the bath
solution. The concentration of the half-maximum inhibition of the current (iCsp vaiue)

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

In this analysis, the following ICsp values were determined:

Compound ICsg (Mol

TASK3 (human)
Example 1 1.0 uyM
(R-enantiomer)

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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F) Investigation of conmpatibility in rats 15 In the
case of oral adm nistration of 1000 ng/ kg of the
conpound of exanple 1 (Renantiomer), no side-effects
were observed. 80 Cains 1. The use of Kvl1.5
wohohidieps for produci ng a nedi canent for theTideesoapys2os
or prophylaxis of respiratory disorders,
sl eep-related respiratory diébrders, central and
obstructive sleep apneas, upper airway reisistance
syndrone, and snoring wherein the Kvl.5 inhibitors
are conpounds of the fornmula la the fornmula | aR(
(05l R}, FRer e rarojhe SRRl BromBOIRTE R 012 ahBFawes
recm gﬁhg C?Bhﬁ |, thelapriadeddy lin bR &%ronZ @f‘ﬁmf %@Hbémkﬂlstrat:on of
I n radical of the fornula I in
10 mgﬂ(m v. B the ca:mpcm(r@!)of example 1 (R—enantlomer) the onset of the apnea

was delayed and did not set in until 5.63 min after commencement of the profopol
infusion {table 1).

Table 1 (p<0.001; number n = 13):

Basal Vehicle Example 1
(R-enaniiomer)
Mean 2.87 min 2.92 min 5.63 min
Standard deviation | 0.69 min 0.60 min 2.08 min

The investigations demonstrate the effect of example 1 against central apneas.

E) Investigation of the effect on the electromyographic activity of the genioglossus

muscie and the respiratory minute volume in rats

The compound of example 1 (R-enantiomer) and of example 2 was investigated for
electromyographic activity of the genioglossus muscle and for respiration-stimulating
effect on male urethane-chloralose-narcotized, vagotomized rats with a weight of from
250 to 300 g. Fbr 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 tracheé! 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.,



WO 2007/ 124849PCT/ EP2007/ 003293 81 are each
i ndependently R(20)-CrH2r where one CH2 group of the
CrH2r group may be replaced by -0-, -CH=CH, R(21) is
hydrogen or al kyl having 11.2 or 3 carbon atons;
WORp@iR4s4s H, CH3, CH2F, CHF2, CF3, C2F5, C3FJI/EP2607/003293
cycloallcyl having 3, 4, 5, 6, 7 or 8 carbon atons,
NR(22) R(23), - CONR(22)R(23),’8 0R(24), - COOR(24),
phenyl or an N-containing heterocycle haying 1, 2, 3,
4, 5, 6, 7, 8 or 9 carbon atons, where phenyl and the
ai ni.ng het er cle are,unsubstituted 100r .
Tabls £ dHiett CL AR s, o alisnaei) B e EMG 2 Efty of Bp gsniggtossus
muddieindiemizedaisghumbedh =F8). BMG Betivity, in GHitradiQhits CN,
NH2, OH, nethyl, ethyl, hydroxymethyl, hydroxyethyl,
nmethoxy dinethylamno, sulfanmoyl . net

net hyl sullf onyl am no; |R(22)] and R(23) 1 g'nig ¢ fR-enantiomer)

| gy roge Lyt v L
E“ég%bogﬁi at gﬁéé;“ D?%R( 2:2)r$a§§1]d F?&%? tis égée]t Hggliggr aérg@{:k’?g!i 1nomglkg
of 4 or % net hyCéne droups of which one CH2 20group
1 be—T+epRraren =@ Fa g N 5 2o (T VAR
Me benzyl ;3-'2?3’R 92))‘6' i g %%/Bdro%g% off Gaff%(y I'I'tl‘j savi 18' L 2 718
SEM 3 carbhomeat p0S4 | 3 0242 0,046 2, 0B5 4,084 6] 0B70r [83.49
O 25 P 1\ andl R 2) .
p<vs. vehicie T/~ | 0.0001 0.001 |0.0001 | 0.0001

5 Table 3. Effect of example 1 (R-enantiomer) on respiration (respiratory minute volume

in ml/min) on narcotized rats (number n = 8)

Example 1 (R-enantiomer)

EMG activity | basal | 5% basal | vehicle | basal | 1mg/kg | 3mg/kg | 10mg/kg
CO2

Mean 168 237 157 | 204 168 | 246 317 375

SEM 12 22 |9 |20 11 21 31 25

p<vs. vehicle 0.0257 n.s. 0.0306 | <.0001

Table 4: Effect of example 2 on the EMG activity of the genioglossus muscle in
10 narcotized rats (number n = 11). EMG activily in arbitrary units

Example 2
EMG activity | basal | 5% Basal | vehicle | basal | tmg/kg | 3mg/kg | 10mg/kg
CO;
Mean 237 1315 231 | 246 2.17 13.15 3.55 3.82

SEM 0.39 {0.51 041 1042 0.39 [ 0.54 0.59 0.63

p<vs. vehicle 0.001 0.001 ({0001 |0.001




together are a chain of 4 or 5 nethylene groups of

whi ch one CH2 group nay be replaced by -0-, -S-,

-NH, -N(nmethyl)- or -N(benzyl)-; R(3), R(4), R(5)
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nmet hoxy, di nmet hyl am no, sul fanoyl, 5nethyl sul f onyl

and net hyl|sul fonyl am ho; xjis 0, [1,2 ofESampleiz 1, 2
3 R(2@8) and R(27)

ity ] A . at-e—eaech
ahy%%og ehbazal 4 vRYiclenRAsRY 1[“95(,94337891?3 10mg/kg

Of -3+
EMRiapditde ) ey
carbon 104t ons;| @6, R(26) apd R(27) together gre a

chain of or 5 nethylene groups lof which one CH2

Mgeoup nay |3d0r ejp2CRed| h45 - 0-178- S| T8INHL 253 N( et i1 ) -| 291
S - (e =745 R(Vy TSTWdrogen or [ 5Kyl [y Ng | 26
%, 2,3 or)sl4 carbon atons; |R(9) is hydrogen, OR(28)

povs. @EORIE2E) ; R([28) is|hydraggen or]| al ky| Ol&Ni nig0-2012 ! 0.001
3—or—4—ear-ber-ators—R(I0)—and—R(11) '

The compounds of example 1 (R-enantiomer) and of example 2 stimulate both the
electromyographic activity of the genioglossus muscle (table 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 muscie tone and the respiration-

10  stimulation action prevents respiratory disorders, for example central or obstructive

sleep apneas and snoring.
F) Investigation of compatibility in rafs

15  In the case of oral administration of 1000 mgl’kg'of the compound of example 1 (R-

enantiomer), no side-effects were observed.



are each independently hydrogen or al kyl having 1, 2,

3 or 4 carbon atons; 20 R(12), R(13), R(14) and R(15)
are each independently hydrogen, F, d, Br, |, alkyl
hawo20qg/134842, 3,4 or 5 carbon atons, cycl oal kykr/Resbigszes
3, 4, 5 6, 7 or 8 carbon atons, -CN, -CF3, -C2F5,
-C3F7, -N3, -N®2, -Y-CsH2s-R(&®), phenyl, thienyl,
furyl or an N-containing heterocycle having 1,. 2, 3,

4, 5, 6, 7, B or 9 carbon atons, 25where phenyl,

t hi enyl , furyl and the N-containing heterocycle are
Qm@@bstltut ed or substituted by one or two
substituents selected fromthe group consisting of F,
a, Br, I, CF3, N2, CN, NH2, CH, nethyl, ethyl,

1net h'ﬂmqusedmfﬂ'éﬂ bty imm fos pfdmmmgl a mafdi:hnyieauiof theythe@mﬂ or

prog%{}lg:asu ;e%B l arrry]r QISBF s?eepsréh@é:%imato%&ﬂpgx@) centtal and
obshdﬁ’&t&@)s@ép,apw@@é RpbEIaiRRR FeibBtdn0E sPRIFEMS [dridtdndfifg | S

in each case via the atomon the left; WO
2007/ 124849PCI MP2007/ 003293 83 R(30) is hydrogen or
wtaslré(m lthehisivi. 8 ihhibito re cOmpaniisof dteolRnulasa zero, 1, 2,
5 or 6; R(29) is hydrog{en nmet hyl , CF3, C2H5,
th@é@’?’“[%lﬁcl oal kyI having 3, 4R 6, 7 or 8 carbon
atonms, -0R(31), 0002(3;1()4) -N(32)2m33)
_ CO\lR(32) R(33), 5phenyl o L cont armng
het erocycl e haying 1, 2, 6, #/, 8 or 9 carbon
atons; where phenyjk je\ c%\h pRt al N[ ng heterocycle
are unsubstltut ed o? ‘ one or two
substituents sel ected rom;th grapp B&sisting of
F, d, Br, I, CF3, N2, CN, NR@) OH, nethyl, ethyl,
10net hoxy, di met hyl ani 88} sul fanoyl, net hyl sul f onyl
and met hyl sul fonyl am no; R(31) k& s hydr ogen or al kyl

wilht RO eitferh st P BE B o RPN T 2 iR raciost of the

fodnuda I} 15car bon atons; or R(32) and R(33) together
are a chakp of 4 or 5 nethyl ene groups [ whi ch one
15) _ R(gg)

15)

R(14) R(14)

 R(13) R(13}

R(10) R(11) | R(10) R(11) |
o R(12) R(12)

o il
and in which:
R(1) and R(2)
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group may be replaced by -0-, -S-, -NH, -N(CH3)-
-N(benzyl)-; 84 2. The use as clainmed in claiml
for the production of a nedicanent for the therapy or
prophyl axi s of sleep-related respiratory disorders,

d obstructive sl eep apneas and Snopg 200703293
$ﬁfﬁ%@ty%@ claimed in clainms 1 or 2 for the BENer007h
production of a nedicanent f@1t the therapy or the
prophyl axi s of sleep apneas. 4. The use as clained in
one or nore of claims 1 to 3 of conpound
N-i ndan- 1-y1- 2- et hyl - 5- ( 3- net hyl but yl sut f anbyObenzam

aré@ﬁcl@ﬁﬁi’e@énﬁ&htﬁdmdzogcqﬁ ly conpatible salts thereof.

. The use of Kvl. ors as_cl.ai nme n

or wers Bragts oroi ok P Herarpul B Eher? 6 PGr Pk
6. Thecuseonf.dob5 _@qu@bLs.otsoasSOIzal-NR@1)noomNR(Zﬂ
more of claims 1 to 4 for oraéogséaalstratlon 7.

The R(2#®) isthyfwpges qrrﬂHﬁYﬂ)h?\BP% 1 F8M5ne or nore -
of ‘ﬁ(ﬁb)”Fs i &8, Chgr aasACradoimi S1FAkjdialkyl having 3, 4, 5, 6,7 or
8 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, Bor$9
carbon atoms, |
where phenyl and the N-containing heterocycle are unsubstituted
or substituted 'by one or fwo substituents selected from the group
consisting of F, Cl, Br, I, CF3, NO, CN, NH, OH, methyl, ethyi,
hydroxymethyl, hydroxyethyl, methoxy, dimethylamino, sulfamoyl,
methylsulfonyl and methylsulfonylamino;
R(22) and R(23)
are each independentty hydrogen or alkyl havmg 1,2,30r 4
carbon atoms; .
or
R(22) and R(23) , .
‘ together are a chain of 4 or 5 methylene groups of whlch one CH>
group may be replaced by -O-, -S-, -NH-, -N{methyl}- or
-N{benzyl)-; :
R(24) is hydrogen or alkyl having 1, 2 or 3 carbon atoms
r is zero, 1, 2,3, 4,5,6,7 or §;

or
R(1) and R(2)

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(3), R(4), R(5) and R(6)}

are each independently hydrogen, F, Cl, Br, |, alkyl having 1, 2, 3,4 or 5-carbon
atoms, cycloalky! having 3, 4, 5, 6, 7 or 8 carbon atoms, CN, CF;, 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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radical of the formula -C,H24CFHa., or phenyl,
which is unsubstituted or substituted by one or two substituents
selected from the group consisting of F, C, Br, [, CF3, NO2, CN,
NH2, OH, methyl, ethyl, methoxy, dimethylamino, sulfarnoyt,l
methylsulfony! and methylsulfonylamino; |
xis0,1,2 or 3;
yis1,2o0r 3;
R(26) and R(27)
are each independently hydrogen or alkyl'having 1, 2, 3 or 4 carbon |
atoms;
*'or
R(26) and R(27)
together are a chain of 4 of 5 methylene groups of which one CH; group
may be replaced by -O-, -S-, -NH-, —N(-Methyl)— of ;N(benzyi)-; '
R(7) is hydrogen or alkyl having 1, 2, 3 or 4 carbon atoms; '
R(9) 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, |, alkyf having 1, 2 3,4 or 5 carbon
atoms, cycloalkyl having 3, 4,5, 8, 7 or 8 carbon atoms, -CN, -CF3, -CoFs,
-C3F7, -N3, -NO,, -Y-CHas-R(28), phenyl, thienyl, furyl or an N-containing
heterocycle having 1, 2, 3, 4, 5,'6, 7, 8 or 9 carbon atoms,
where phenyl, thienyl, furyt and the N_—containihg heterocycle are -
unsubstituted or substituted by one or two substituents selected from the
group consisting of F, C, Br, |, CF3, NO, CN, NH,, OH, methyl, ethyt,
methoxy, dimethylamino, sulfamoyl, methylsulfonyl and
memyisulfonylamino; _
Y is -0-, -CO-, -CO-0-, -0-CO-, -8-, -§0-, -S0~, ~O-SOZ-, -S0ONR(30)-,
-CONR(30)- or -NR(30)CO-, where the bond to the base structure is in

each case via the atom on the left;
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R(30) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
[ iszero, 1,2,3,4,50r6;
R{29) is hydrogén, methyl, CF3, CzHs, CsF7, cycloalkyl having 3, 4,5,6, 7or 8
carbon atoms, -OR(31), -COOR(31), -NR(32)R(33), -CONR(32)R(33),
5 phenyl or an N-containing heterocycle having 1, 2, 3,4,5,6,7,80r8
carbon atoms; '
where phenyl and the N-containing heterocycle are unsubstituted
or substituted by one or two substituents selected from the group
consisting of F, Cl, Br, |, CF3, NO,, CN, NH;, OH, methyl, ethyl,
10 - methoxy, dimethylamino, sulfamoyl, methylsuifonyl and
methylsulfonylamino;
R{31) is hydrogen or alkyl having 1, 2 or 3 carbon atoms;
“R(32) and R(33) ‘
are each independently hydrogen or alky! having 1, 2, 3 or4
15 carbon atoms; | '
or
R(32) and R(33)
together are a chain of 4 or 5 methylene grbups of which one CH;
group may be replaced by -O-, -S-, -NH-, -N(CHgz}- or —N(benzyl)-,
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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 claims 1 or 2 for the production of a
medicament for the therapy or the prophylaxis of sleep ap neaé.

4. The use as claimed in one or more of claims 1 to 3 of compound
N-indar-1-yl-2-methyl-5-(3-methylbutylsulfamoyl)benzamide
and/or physiologically compatible salts thereof.

5. The use of Kv1.5 inhibitors as claimed in one or more of claims 1 to 4 for

intravenous administration.

6. The use of Kv1.5 inhibitors as claimed in one or more of claims 1 to 4 for oral

administration.

7. The use of Kv1.5 inhibitors as claimed in one or more of claims 1 to 4 for nasal

administration.



