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WO 2004/ 014842 PCT/ EP2003/ 008104 1 Acyl ated
aryl cycl oal kyl am nes and their use as pharnaceutical s
woheo4peent i nvention relates to acyl ated PCT/EP2003/008104

aryl cycl oal kyl am nes of the formula I, (CH2)" ORS5 H

in which RL, R2 and n have the neani ngs indicated

bel ow. The conpounds of formgla | are val uable

pharmaceutically active conpounds which are useful in

the treatnment of various disease states including

ardj osis, 10

Aoyl BB Har s S el Yed a8 BB MAR A 7 o anc

cardi ac i nsufficiency. They upregul ate the expression

of the enzyne endotheli nitric o e nt.ha
The pragent gweaéogﬁj{ate@do aey %@M@@O !ﬁﬂm r;:ehs) %’rs he formdia |,
i ncreased expression of said enzyne or an increased

NO | evel or the normalizati on of a decreased NO | evel
is desired. The Chké);,ntlon furthernore relates to

processes for th epar agi on of conmpounds of the 15
formula I, thei in particular &s active

i ngredi ents R phar rradd ti caRg, and pharmaceuti cal
preparati ons conpri si them Endothelial NO synthase
(eNOCS, NCS-111) belongs to a group of three isoenzynes
whi ch produce nitric oxide (NO by oxidation of
argi n| ne. Endothelially released NOis 20 of central
in whioh &'t ®3@nd mhave theomeaningsdpdicatedt lalawe hhacompounds of formula |

I e A i T
vardt&”&%é@@ ?tatésolnbﬁf%hr?d‘@é’ﬁdﬁtﬁ)a'séﬁllaﬁﬂ%oﬁ“df@rswmhl decathbiasalerosis,

snoot h miscle cells. Endothelial NO
throsﬂooslsaserormrysaﬁpmdlse@sqgW@iaeteag}p@@ndaqﬁjdlac insufficiency. They

I I
upregRiateps BrpsRaionaai hg Eleilbe ot B bt biddsino) synthase and
can Eﬁziﬁmeéhﬁ @@H&tl@ﬁ@ﬁﬁﬂhlchl dh inbreasedadipedssion mﬁsaldrm‘mygm oran
um dependent and cal ci um i ndependent at.i on

incredsesuly® Ignelsqmbewoamabzatm @cr?bd@‘fﬁeé‘sﬁﬁ’n'\i@ %}’@1? egiigd. The
o8 S L GELARR L R BB o e

form|& 1, tA&H LBeEinl pérﬁdiulél‘ es acthe ingrédentstin pihenmandutidads, and
mechani cal stinulus exerted on the WD 2004/ 014842
phapaageErizabprep@saiions CoMpiging thellr f ace of the

endot hel i um by the bl ood flow (shear stress). The
latter

Endothelial NO synthase (eNOS, NOS-IIl) belongs to a group of three isoenzymes
which produce nitric oxide (NO) by oxidation of arginine. Endothelially released NO is
of central importance in a number of key cardiovascular mechanisms. It has a
vasodilating effect and inhibits the aggregation of platelets, the adhesion of leukocytes

to the endothelium and the pfoliferation of intimal smooth muscle cells.

Endothelial NO synthase is subject to physiological and pathophysiological regulation
both at the transcriptional and at the post-transcriptional level. Enzyme already present
in the endothelium may undergo calcium-dependent and calcium-independent
activation through phosphorylation of specific amino acids, but also by direct
interactions with specific proteins. Stimulators of this, usually transient, NO release

are, extracellular arginine, 17p-estrogen and the mechanical stimulus exerted on the
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additionally leads to regulation of eNOS at the
transcriptional level. Thus, for exanple, Sessa et
waloo4(oCgse. Research 74 (1994) 349) were abl e bPygTmR2003/008104

of exercise training and the increase in shear stress
associ ated therewith to obtain a marked increase in 5
eNCS. Whet her regul ation at the post-transcriptiona

| evel is relevant in vivo, has not been unanbi guously
proven. Thus, for exanple, administration of a high

lumiRGIKUHRS d?‘?ﬁé eh%otﬁeﬂhhpﬂ‘ﬁﬁwéwo@ﬂ 'flbmﬁ(shééf@!r@ﬁ) The latter

I nprovement i n the endothelium dependent
additiasaltydkeassto ceguldiipn of @dﬁﬁeﬁﬂtbeﬂ&nﬁcﬂmm#%mhéﬁws for example

ses S e LA 1 0B Bl e g

and A% fRF&4be ihihear sHBEE aéé&léﬂeﬂfihéﬂﬁwﬂhﬂocdbtéinwmd Iriteease in
protective properties of the HM5 CoA reductase

eNQO&hi bitor sinvastatin can be attributed, besides 15 to
the lipid lowering effect, also in part to an increase
in eNOS expression in vivo (Endres et al., Proc.-

Whéthét regifedidn dithe pU%rﬁﬁscﬁrikﬁi%&hl 186803 relevahisin vivo, has not been
additionally known that single point nmutations in

unamtigucuski prgveegl s, dor examaleosdgiHairatinNe? bl%h@ﬂ&'“? dose is

follog)égr@hﬁ?nlgt%dtg%ﬁ%é@t OIHE) {)\V%ﬂ%ﬁfe rﬂ ét@mé & %B’Sﬁ\e@iﬁﬁ?degendent vasorelaxation

in pAfENts alithadrosamaseet disedsavi th an increase in the ri sk
of coronary spasns 20 (Nakayama et al., Crculation 99
(1999) 2864). The current assunption therefore is that

On tthlé tﬁé?ﬂéﬁd 'tﬁ&' @lcaﬁ%@ 8 ubFERFAIPST tRBANOS protein is

hani S7m ulation are seriously disturbed
smenﬂfl@allly&rogeptamﬂ'mspﬂ\erei ase)ﬁdmngs \Aémcpj'eshmwltlyah the protective

di di d E
progeriipeia! 98 NGO Gruclese Bl baet P sty S ARTPGte, besides
to tt%olgﬁ{i Gerk ﬁe&yészqﬁﬁaﬂlo?n |hB|‘e%stH%NC§’S'é& ression in vivo
heI|u |n|n t he vessels to lead to a
Endirefs;|eiladmé>yomfNail wmam Gei. S A *hi (4898 )5888Mnitfiesddidonslly known that

smgﬁégﬁ%ﬁ,ﬁﬁégﬁ %F?gﬁaklﬁa rftﬁalgr%ﬁ tl&%pﬁgglgagg ?’beh‘ﬁ(a§ promoter"),

and%é%@@é’uoﬁtlﬁ RRe riteTHNO S JepaafitRApBombSssdgedaretawith, in the
by a decrease 1 n endothelial NO rel ease, such as, for

Japeﬁmﬁppepulam m(aﬁsmiaiad ofith @ingoeasenisithg rqsk@(ﬁgpmr@mg}pasms
e recru of nonocytes in the
Naf(?ﬁf"’frﬂﬁ e&a| g‘éggl ) 9§§3@§%Lé§¢148r iferati gn of intimal

cells. A consequence of atherogenesis is the
formati on of plagues on the inside of the bl ood
Thevasireast assumptinn dagreforetis thatitbadransesintisngl end past-transcriptional

mech%lr_{ls Pngg(\l%PEgAUIat%n are seriously disturbed in a large number of
disorders, especially in cardiovascular disorders. Even in very early stages of a wide
variety of cardiovascular disorders it is possible for a dysfunction of this type in the
endothelium lining the blood vessels to lead to a deficiency of bioactive NO, which is
manifested as the disorder progresses in the form of measurable pathophysiological
and morphological changes. Thus, critical steps in early atherogenesis are speeded up
by a decrease in endothelial NO release, such as, for example, the oxidation of low
density lipoproteins, the recruitment and deposition of monocytes in the intima of
vessels, and the proliferation of intimal cells. A consequence of atherogenesis is the

formation of plaques on the inside of the blood vessels, which may in turn lead,
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through a dimnution in the shear stress, to a further

decrease in endothelial NO release and a further
wdeb@roiesat i on in the pathol ogy. Since endot hePCalEPXD3/008104

is also a vasodilator, a decrease thereof frequently

al so | eads to hypertension, which may, as an

i ndependent risk factor, cause further organ damage. 5

The ai m of a therapeutic approach to the treatnent of

t hese disorders nust accordingly be to interrupt this

L i ' | i i al .
oo BRI 89, il sl Bl o
releatd ai5d hduNer detprietionrin die pathotogyt Birsee eémdgthelaldN(lis/also a

vascglBih belscrsep: st bRy aBoTneds ECHIbAARI Mcn mey. o
i ' ., H
an iERRERRERS, floidyp by SERIBRF BrackPasfagert Siar vl oh
T bt ot fect o NGB 11 aRSCLLpLLon and. expl asa
The @B Sliadeaaicapprert (P A ramenhfr B BEAsE fllst,
acci}ﬂ‘l{;@tl)ﬂbé ?@ﬁ?ﬁe ; ﬁgﬂih@éﬁéiﬁ Bedvarits bylAwREehg theereidiyelial NO

ubstances fo ch it has been’'possible to date to
expressions Gemedransfier axpesinments Mbich lead; ip viteg taxovgrgypression of NO

ffect. But in,  view,of the kno e 0 ' :
synBpre it aresfoush datpaed YoesdR e Tt BB R arRlitagt the gpscrived
prode@bes bRbBre thesbvilienses 68Rt cdrfedtindspoichisagpprahtly (Varenne et al.,
unprobl ematic dose. 20 Liao et al. claimin WO

Hunedseana Fhenrid (A000D183946 t he use of rhoGTPase

inhibitors and agents which influence the

organi zation of the actin cytoskel eton for increasing
SontNgw hidlsdiiat welghbtompblisdantidhoin téiectiheespyayfiead to a direct

sV GBSt 5 S 15y e st
SRS T o il e e 74088 s W i s

beeA@Wsaibisito daertaahoonsiaisa inycdssinkeM@Banivivesasvaiside effect. But in
upregul ate eNOS expression in . e doﬁ_t(%el i a* cel |

s. and
ViewspbihedTaN™ [FEeRlcIe PHESEPFARiBIcASS Glubaiances Ttisnglagr how far
thisge%gf : Iasé’rgt ip‘éffokﬁzpﬁggéélgﬁ@?oblgmatk%s@ i's an

nee expressi on enhancers 30
with a favorabl e property profile. The present

LB DR e PP DM PAE e e Rt o
and ¥Jer9 Wh Rt deile e 6id2AZaH8A @f the actin cytoskeleton for increasing
eNOS in endothelial cells and for the therapy of various disorders such as, for
example, stroke or pulmonary hypertension without, however, indicating a specific way
of achieving this.

WO 02/064146, WO 02/064545, WO 02/064565 and WO 02/064546 disclose acylated,
benzo-condensed cycloalkenylamines which upregulate eNOS expression in
endothelial cells and are useful pharmaceutically active ingredients for the treatment of
various diseases, but there is an ongoing need for further eNOS expression enhancers
with a favorable property profile. The present invention satisfies this need by providing
the compounds of the formula | and methods of using them.



10

15

20

25

4 The present invention relates to acyl ated
aryl cycl oal kyl am nes of the formula I, (CH2)" ORL N
wWe2004k14882i n any of their stereoisomeric fornmsPamaP2003/008104

m xtures thereof in any ratio, and the

pharmaceutically acceptable salts thereof, wherein in

the formula |: RL is aryl or 4neteroaryl both of which

are unsubstituted or substituted by one or nore

identical or different substituents selected fromthe
The Fééé‘?\t ﬁ%ﬁhéh ire@tey to@cy@eé'a‘@’lbycldélkiﬂéhﬂmof ﬂaﬁa‘ormula 1,

Co- al koxy, Cl1-C6-al Kyl nmer capto, -

CO\|R11R12 NR13R14, S(O nR15 and S(O)2NR16R17 R2 is

aryl or heteroarlel_anh of which are unsubstituted or

carry one or ticgl or different substituents

sel ect ed fromtgé ghoup cgnsi sti ng of 15 hal ogens;

-CN;, NH2; un Stitut @ at2 | east 'monosubsti t ut ed

Cl- C10- al kyl ™™ C2- Clo- dl kenyR™ C2- C10- al kyny! ,

Cl- C10- al koxy, Ci1-C10-HI kyl am no and

di (C1- C10-al kyl )am no, the substituents of which are

selected fromthe group consisting of F, OH Cl-C8-

in ar@lgf%@%glsﬁé}'%}lg%ergfgﬁ' %b?yrhgﬁr‘f%g ?reokﬁzany ratio, and the
pharfaddutishkpacteptablpruitg thereef, avitarein in the fornsulbst i t ut ed

or heteroaryl-substituted CL-C4 20 al kyl; CF3; NO2;
OH;, phenoxy; benzyl oxy; (Cl-Cl0-al kyl) - COO S( O nmR20;

R'i s(sg}/l 8&@8@({1&5‘]& B%WX@% PE §s‘t?cut@é%g%'u'6¥%\ﬁ%&"‘bne or more

idenfibairon dlﬁ@eN( ﬁlbﬁﬁuehﬂswe)ectemﬁfbm ihergroupONHsisting of C4-Ce-alkyl,

i A R e S A e

O ; COOR21; CONR22R23; C(NH)-NHZ;
(Omkgg %gGS@NH-; R27SO2N( C1- C6- al kyl ) -; and a
resi due of a saturated or at | east nonounsaturated

al i phat i menber ed

R? i3k o5 Bo et BRiaP R B SnBbaef T A g f mepgiflentical o
dlffefrér?crgl}b@ﬁt n%@el%@ibﬂ' ffdrhle @frOL(i]b cChdistthgef: Whi ch

het erocycl e can be substitdted by one or nore
halogebst 1GNieNHs; wdubstitited pochat least grangsubsiitviest Cn§1oplkyl, C2-Cro-

oL 55 ol o Ve G e s G Fynarmino
the substituents of which are selected from the group consisting of F, OH, C4-Cg-
alkoxy, aryloxy, C4-Cs-alkylmercapto, NH,, C4-Cg-alkylamino and di(C-Cg-alkyl)amino;
Cs-Cs-alkandiyl; phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C1-Cy-
alkyl; CF3; NO2; OH; phenoxy; benzyloxy; (C1-Cyo-alkyl)-COO-; S(0)mR?%; SH;
phenylamino; benzylamino; (C4-C1g-alkyl)-CONH-; (C4-C1o-alkyl)-CO-N(C+-Cs-alkyl)-;
phenyl-CONH-; phenyl-CO-N(C4-C4-alkyl}-; heteroaryl-CONH-; heteroaryl-CO-N(C4-C4-
alkyl)-; (C1-C1o-alkyl)-CO-; phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH»0-; -OCF20-;
-OCH,CH,0-; -CH,CH,0-: COOR?'; CONR#R?%; C(NH)-NHy; SO,NR**R?;
R?°S0O,NH-; R¥S0,N(C+-Cs-alkyl)-; and a residue of a saturated or at least
monounsaturated aliphatic, monocyclic 5-membered to 7-membered heterocycle
containing 1, 2 or 3 heteroatoms selected from the group consisting of N, O and S,
which heterocycle can be substituted by one or more substituents selected from the

group consisting of halogens, C4-Cs-alkyl, C4-Cs-alkoxy, OH, oxo and CF3, where said
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het er ocycl e can optionally be condensed to the said

aryl group or heteroaryl group representing R2;
wohewmisssal | aryl, heteroaryl, phenyl, aryl-coRCEIER2IVG/008104

het eroaryl - contai ni ng and phenyl - cont ai ni ng groups,

which are optionally present in the said substituents

of the said aryl group or hetberoaryl group

representing R2, can be 5 substituted by one or nore

substituents selected fromthe group consisting of

hete@a@%e@% o%\({%\'\c%@]bégor%éﬁébd t@the %ﬂ@y%%ﬁb&br&@er@ﬁﬁyl group

al kyl or benzyl wherein the phenyl
reprgsemjmgd%% vifeereimbalt anyl) thetieropribrihenyl, angk-eontaisimg, d"@fer@la"y"

contﬁg{lrigjéﬂe& tphséﬁg’écl@tfglﬁ%sg%hﬁgk@alch%Ig @t@ﬁﬁ@(é}eg%gt @the said
sub@tqérﬁs%ﬂtﬂ&%ﬁa ér&l‘@?bhb%r%%t@aﬁﬂ)gﬁd? temeﬁntlrig R?, can be

al whi ch can be substitut
su quleheylmy G>rm1 eniriore shbistifueatisaglgated frmaatf@ Qfoé'ﬁ?cm)r@fs'“ﬂﬁ of

naloBefE it O EaRR L s kP End I Lot T om ¢ ne

group consi sting of hal ogens, -CN, Cl-C3-al kyl, Cl1-C3-
al koxy and CF3; R12 is H or Cl-C6-al kyl;

R™ iseht e61-6c- gl or beazyrwigreoing r&tqrwbgmup ¢qn h&segstﬂpt&ﬁ by one or

o S B S B B haogens. -ON, 1

C-ckipsCi-Odemkex 1y(énd/vtjleg;h are selected fromthe group -
consi sting of hal ogens, -CN, Cl-C3-al kyl, Ci1-C3-al koxy
and CF3, wherein one or rmre of these substituents

R“Fs |g ¢ rf@ﬁ?ﬁ? ﬂ'?&’ ng g Cl-C6-alkyl; R15 is

roup co sisting of: Cl-C6-alkyl;
H; O?FGe-amytithdhaIart g sdbstitatedrinubiseny; Lplmi\ybhad@nnyl,amﬁ heteroaryl

het er oar the 3Q substi.tuent are sel ect ed
g beaachShie aeate B L s st S RS e
o it L KOV RIp LB Ror iy o e, Bl O

alkdx¢BENER2BY3/ 008104 6 R16, independently fromR11l, is
defined as R'; ’

R'is H or C4-Cg-alkyl;

R™ is selected from the group consisting of:

H; C4-Cg-alkyl; and unsubstituted and substituted phenyl, benzyl, heteroaryl, phenyl-
CO-, and heteroaryl-CO-, the substituents of which are selected from the group
consisting of halogens, -CN, C4-Cs-alkyl, C1-Cs-alkoxy and CFs, wherein one or more
of these substituents can be present;

R™ is H or C-Cg-alkyl;

R'S is selected from the group consisting of:

C+-Ce-alkyl; CF3; and substituted and unsubstituted phenyl and heteroaryl, the
substituents of which are selected from the group consisting of halogens, -CN, C+-Cs-
alkyl, C4-Cz-alkoxy and CF3, wherein one or more of these substituents can be
present;
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R17, independently fromRl12, is defined as R12; 5 R20
is selected fromthe group consisting of: Cl-Cl10-alkyl

wohbahiean be substituted by one or nore subst PCUERR®3/008104
selected fromthe group consisting of F, OH,
Cl1- C8- al koxy, aryloxy, Cl-C8-alkylnercapto, Cl-C8-
al kyl am no and di (C1-C8-al kyl§ am no; CF3; and
substituted and unsubstituted phenyl and heteroaryl,
the substituents of which are selected fromthe group

16 | S1d 1h i. Cl- C3-al kyl ,

R '%ﬁ%ﬁgé@gﬁﬁg C%?gﬁhﬁﬁg?ﬁwo’ne or nore of these
substitutents can be present; R21 is selected fromthe

47 Qroup consi stingqef.: H. Cl-Cl0O.al kyl which can be

R ’ng?m&?%mgiqe '%rdeﬂ'a?‘ia‘gu stituents selected from
the 15 group consisting of F, Cl-C8-al koxy and
di (Cl1-C8-al kyl )am no; aryl-(Cl-C4-al kyl)- and

R? lsesalectaditony thie grougl tansjstingdfh of whi ch can be

bst i t ut.ed : i . ~
O Rk O 6B BB By SR A st RS LBl fom tne
grodplcérisist BOH, di{Cslalkéky, airfiky,207-08-aldimBRapts, C1-Ce-

sel ected fromthe group consist] ngb of : H, Cl1-Cl0-al kyl
alkylgmion anshditfer-Cawdtyamiag; 6hs@ns $ibstibited angdinsubsiiuted phenyl

o . .

and AP e, o Pl ier® B I e Selb ol e group consiting of
haldgafisnyEN, Cald-dilef eCoDsyalkomharc Cf ;eahbredi ohber anereadfithese

groups can be unsubstituted or carry one or nore
subgfifgtants gane eseMi ed from the group consisting of

hal ogens, -CN, Cl-C3-al kyl, 25 Cl-C3-al koxy and CF3;

R23 is H or Cl1-Cl10-al kyl; R24, independently from R22,
R?' isssaleétedetbrashd@up Gehsimg afndependent |y from R23, is

defi ned as R23; 2004/ 014842 PCT/ EP2003 8104
H; %z@;o-@lhmléﬁ@%@ﬁn?ﬁg $Mtﬁgggy@w PRERSURsHBPS selepted from the
aroySEGRIHETE ¥, CI-LTelChy drft $FE!-CIARMATRRG: any-(Cr-Cralkyly- and
heterbangi6 ¢:Cachlkd )-dadi iof whindneary bé isabstitutdsi by ohe or more substituents

seleg;ge%cgﬁrgc 1 l ?g;ﬁﬁsfqghgf‘sgﬁ%%? ﬁal%beﬂts),r&- ifa?lgﬁ,aé?-ﬁ-alkoxy and di(C4-

Cs-alkyl)amino;

R?2 is selected from the group consisting of:

H; C4-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C4-Cg-alkoxy, di(C1-Cg-alkyl)amino and phenyl; phenyl; indanyl;
and heteroaryl; wherein each of the aromatic groups can be unsubstituted or carry one
or more substituents selected from the group consisting of halogens, -CN, C4-Cs-alkyl,
C4-Csz-alkoxy and CF3;

R? is H or C1-Cyo-alkyl;
R?*, independently from R?, is defined as R%;

R?®, independently from R?, is defined as R%;
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consisting of N, 0 and S; aryl is phenyl, naphth-1-yl
or naphth-2-yl; 10 mis 0, 1 or 2; nisl, 2, 30r4; 15
waoi2od/onksa2 provi so that, if RL i s unsubstitut edPpingrio3/008104

R2 cannot be unsubstituted phenyl, 4-bronophenyl,
3- met hoxyphenyl, chl orosubstituted
4H t hi eno[ 3, 2-b] pyrrol -5-yl, 7 unsubstituted thienyl,
napht hyri di nyl, unsubstituted pyridinyl, 3-hydroxy-4-
met hoxypyri di n-2-yl, 2,6-dichloropyridin-4-yl or

R, %&ep’énﬁ%hggrr%ﬂ%km"%abfrne?@aé R?groups or substituents

he compounds of the fornula | such as, for

exanple, aryl, heteroaryl, alkyl etc., can be present

27 se eraI L res bey all i ndeppadent|y from each ot her
R h%nﬁﬁmgs ’i'?ra?ﬁ'?ﬁcgasgﬁd can hence, in each
i ndi vi dual case, be identical - with or different from

each other. As an exanple the di (Cl-C10-al kyIZam no
hetegmamblsraaresluhrmgfna bonemberediin tB-nmerabargdy romatic monocyclic or

brcyélgcb ét'gh%cty%%t ?{gg@éﬁg&hggg%qcrg r\egerpg{d‘rﬁ r:‘.8I'E—>tc%ean @rr\ tge group

condiS@#if ofMNOsabSt tuted, or when it carries one or nore
substituents, it can be substituted, for exanple, by

one, two, three four or flve substituents. Wen a
r S ta ¢ . nore substituents, the
aryl ﬁ@@?’.‘*‘r&%@ﬁ 1 e den?l cal or different from each
ot her. 30 AIkyI al kenyl and al kynyl residues can be
| i near or branched acyclic or cyclic. This also
misghpl P8 when they are part of other groups, for
exanpl e al koxy groups, al koxycarbonyl groups or
substituted am no groups, or when they are
nis 4uRsBioryt ed. WO 2004/ 014842 PCT/ EP2003/ 008104 8
Exanpl es of al kyl groups are nethyl, ethyl, propyl,
butyl, pentyl, hexyI heptyl, octyl, nonyl, decyl,
wrthttH8 F?Fové? RS i ﬁ%ﬁbétﬁ&ﬂe@gﬁrt%nyl ORI be' FRRBSUted phenyl,

Ssec- tert- neopent y
4- brenmpruue.mm, Bynnbmo;dyphe'md cidomsubsyuuteubmei-talem[%zm]wsmlﬁ yl,

e T B O, B+

metHBk;Fdi/rEﬁrPERﬁ z efﬂlélﬁlﬁrq?‘iyrrrjﬁﬁa&-ﬁ/l b8 A5-GiH BPIdXPH IRy

Exanpl es of such cycl oal kyl resi dues are cyclopropyl
cyclobutyl cyclopentyl cycl ohexyl, cycl oheptyl and

If grgérg%ﬁé%ﬁfs%e@ts 'Biﬁ? rlgrllf)%gpgﬁ Sf' ﬁ‘berféﬁﬂu%el a}&z,seﬁg tfb'r&gample aryl,

heteroaryl, alkyl etc., can be present several times, they all independently from each

other have the meanings indicated and can hence; in each individual case, be identical -

with or different from each other. As an example the di(C+-C1¢-alkyl)amino group may
be mentioned in which the alkyl substitutents can be identical or different. When a
group in the compounds of the formula | can be at least monosubstituted, or when it
carries one or more substituents, it can be substituted, for example, by one, two, three,
four or five substituents. When a group is substituted by two or more substituents, the
substituents can be identical or different from each other.

Alkyl, alkenyl and alkynyl residues can be linear or branched, acyclic or cyclic. This
also applies when they are part of other groups, for example alkoxy groups,

alkoxycarbonyl groups or substituted amino groups, or when they are substituted.
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A -C4-al kyl residues, in particular by nethyl.

Exanpl es of substituted cycl oal kyl residues are
wa-20@tohydseycl ohexyl , 4-tert-butyl cycl ohexyl or PCT/EP2003/008104

2, 3-di net hyl cycl opentyl. 10 Furthernore, unless stated

ot herwi se, the termal kyl here al so includes

unsubstituted alkyl residue8 as well as al kyl

resi dues which are substituted by one or nore, for

exanple 1, 2, 3 or 4, identical or different residues,

r
Exarﬁgfesgﬁ%gﬂvl (r)di\f@eé'x%r%p rﬁéﬂﬁﬂ e'tﬂYI e%‘ﬁ ggeyrgt}/kybfyls Bg%tyl octyl,
éqwrtbeym—ls&ne@))f ticlsel resudues,l l&@poya@h/kysobtgylcﬁoagntyl sec-butyl,

tert-latstvwseeﬁ%tyl 3 eyl The oAy ERGAISe bipfetd/iRciudes

cycl@élkﬁg@‘ é’sf‘gn@cwlaﬁlkplgémypgréﬁ 65 (] @mekyrlsws@meu Iby cycloalkyl)
2- pr openy yl) but en
which-gretipy bomam sbleagt three setep athr@uEéampleSe@h%ﬁh cycloalkyl

s SRS oet o AP gt B e

cycl@dcﬁilloﬂll Blbblk%rpgﬂf@éﬁ%n%@ sGNﬂltm%HWWﬂ\e er iﬂdre idgrdiepbor different
(1 substituted by cycloal kenyl) which % (1 gf(
Cs- C‘aeaikﬁ.rasnduessaﬂarhwlarebwmeél@yl Examplesfsvbstitited Cycloalkyl

s TG £ BRI megyyciopent.

FurtB¥her@l kg stdted piheraase, ke terbsbilkyLherd digo imutudes unsubstituted
i dentical or different Cl- C4- al kyl

alkybr@fa‘tdt@@@rwagl afalipy residups WBICHA'E, S%fﬁg%g §vgp§oor more, for

e
exafhl°T . or b et el o Rt Feiiudon TS kb In
subé‘eﬁ%’detdae?kyfﬂrgﬁdués fan éxaﬂnb}maﬂylalm thydeoxpalkyh such as hydroxy-(Cq-
substitute one, or

Ca)-plih or ellioxaaIkgl- tigh dis Cr eiat b (6 o sl Beatiptients can be
Pfe%?“ﬁé%ﬁs'%@@f’é' It‘ed al kenyl and al kynyl residues,

e ar enyl -, hydroxyal kenyl - such as
hydr oxy- ( C2- C3) - alkenyl- or al koxyal kenyl - such as

ExapI GOt SO A ARV GeaTTy ety F-ooPai oo il s 2w, 2
but@%@fﬂﬂ%‘gyl 3. ﬁém%t@ﬁyl@ﬂ%&_gkﬂﬁﬁyﬁyl (& epropargyl),
2- butgmcaﬂzaebmwlcmne tgmaﬂ@nyl herenlse expeassiitineludes é:yclpﬁtkenyl

o450 AR R Yy 888 BB bR whch

grodpd &5|ﬂ§|’fnyét Ié@&'tﬁ#&?’éar@aﬂ FEms ! Uﬁmgbstdﬂc@dlo@lksmhresmues are

carry one or nore, for exanple 4
cyclepbstenylepeclohexenyl cexciehanienyi @ndw@bcz%enwhu Al gyrlo@kemyl groups

can uebssﬁt')stti!tjuec (t:i% HE gr mBF& Fd%'ﬁtucélrbrWer%ﬁ? bﬂ %ﬁ-alkyl residues, in

particular by methyl. Furthermore, unless stated otherwise, the term alkenyl and
alkynyl here also includes unsubstituted alkenyl and alkynyl residues as well as alkenyl
and alkynyl residues which are substituted by one or more, for example 1, 2, 3 or 4,
identical or different residues, for example aryl groups. In substituted alkenyl and
alkynyl residues, for example arylalkenyl-, hydroxyalkenyl- such as hydroxy-(C»-Cs)-
alkenyl- or alkoxyalkenyl- such as C+-Cs-alkyl-O-(C2-Cs-alkenyl)-, the substituents can
be present in any desired position.
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position. If in conpounds of the formula | nitro

groups are present as substituents, in a preferred
wenbmdiiiat of the invention in total only up POTERE003/008104

nitro groups are present 10 in the nolecule. In

nmonosubstituted phenyl residues the substituent can be

in the 2- position, the 3-po8ition or the 4-position,

in disubstituted phenyl residues the substituents can

be in 2,3-position, 2,4-position, 2,5-position,

Exanfpl&s BPELIC. RRSICH,OM,OM,- 2CH,POBICHIR, -G#,CH,CH,CHz- and
Il suﬁ ?ltqsu k%ir%ﬂ‘enyl re23| ues2 t he fﬁb&.?ﬁent@z cazn b2e ’
-CH CH,CH3C#,Cphs gtaups, 2, 3, 5- posi tion, 2,3, 6-position,
2,4,5-position, 2,4,6-position or 3,4,5-position. 15
In fourfold substituted phenyl residues, the

If not%i%@d' dtHERtiSe 3AB é%vbﬂnéht%r?ecﬁpﬂe@l pesidiies) maphtmé and indanyl

6-position, or the 2, position (e—
residtres aptietenpcyclisaiesisiies- trtﬂibydlng betetr@wl fet?ﬂdtkﬁs%%{)lb
can be 1-n r t I
Unsu%ﬁ@&%@'ﬁ Fq, PR ?“e??igh&ﬁy Oc}reexé‘ | ugg ? %% % lj" Eg{ ;chteuseunbstltuents
indicafd |HQhé RbbYe défiffidhtvifich stbstitemesiani bmprdsbat i any desired

position, the 5-position, the 6-position, ?
posﬁbmﬁsntownpaxmdsr@ tee fysnila bAltrg Gropps AR HLeRRIY as Rubgtituents, in a

prefqrrgéja gmbgﬁmgﬁtso'f %’? %Je@tlbﬂ‘ﬁw gotgloérh? 'ugr’cg B hito @R%ﬁs' é?@z present

POSi -'posi tion,
in the nﬂﬂéwléol’m Pbnbebstityted iphieoyl residueisghe rsubaihtgent carebe in the 2-

NI T AT S T
subsi@%ﬁt%%%@%ﬁp f@?o%%ﬁt 2t4u;?6§riﬁ’or?, ,S%SQbﬁSQI@pbﬂtl@mB 4-position

ion ['"dah esi dues i ncl ude
or 3,6rstitich. Yh tristdistituted phenyi rrdaldués jte selsstituentswandie iBah3.4-

I X IO My
In fo@FfSloSé{pc?‘sttl'tJtHH %ﬂengllr}%sﬁ%*é%t iH S Hstifients Btk bus the 2§ﬁ41,5-p081t|on

resent posi tions possible. Unl
the 3,8, quosttimer oF m 2 B¢fi, 6fpmﬂ5un Tl ma@tbﬂghﬁ@wbp%%@ -folyl, 3-

oy cNE R hSorobE 3-HaeniydT 2 BERLF Th HERPRARUELED

-pasition, the 4-
sl catent ot wisbecalin, s unson o

posifian theuB-positionyrthe, 6-pesitiendhespesitiem ok §1e BwosHio: Ical

o A v A DL SRR B,

i o \ . .
the g}ﬁg}%ﬁ?ﬂﬁc 'crger Qt rolﬁgi%\ ?Ibﬁéi 7-%03&@?\ cﬁ%hm& iositiarm die YidHer substituted

ef er ab| the ar noc. clic,.
napb’thybraS}dﬂeSc forma@nmplatlerapiihyleaiglugs 5 %aiﬁ?tgoerﬁé%*vﬁs"’@'c‘“ carry -
0. T I
two @‘r tl}rg%bgapqelnﬁs the gﬁpmtﬂ %‘i{fggféﬂ bé ?fneér%ggéébéo%@sltlons
InddryP essid iRt ueie mﬂanmnylcmgblues and |ndan-2—yl residues which can be
unsubstituted or carry one or more of the substituents indicated. In case the indanyl
residues are substituted, the substituent or substituents can be present in any of the

positions possible.

Unless stated otherwise, heteroaryl residues and heterocyclic residues are preferably
derived from heterocycles which contain 1, 2, 3 or 4 heteroatoms which can be
identical or different; more preferably they are derived from heterocycles which contain
1, 2 or 3, in particular 1 or 2, heteroatoms which can be identical or different. Unless
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5 and bicyclic heterocyclic systenms from which

resi dues occurring in the conpounds of the formula I
woan4wessder i ved, are pyrrole, furan, thi ophenepPCT/EP2003/008104

|n1da;ole, pyrazole, 1,2,3- triazole, 1,2,4-triazole,

1, 3-di oxol e, 1,3-oxazole (= oxazole), 1,2-oxazole (=

i soxazol e), 1,3-thiazole (AQhiazole), 1,2-thiazole

(= isothiazole), tetrazole, pyridine, pyridazine,

pyri m di ne, pyrazine, pyran, thiopyran, 1,4-dioxine,

stateé o%hé%ﬁ’szé HRe hété’ro@%@éé B&n bé. rﬂoﬂ&by@liabr pelycycllc for example

i aZi ne azi ne 4-t hi azi ne,
mondm@h@ bwyczhzméncsmhg Ht&fere@lzy Hﬂ@y ate gaNOGyeliGor Risyclic. The number

of ring r@ém’bggsteﬁ%qr{arza{bgy |§ o a?eg%ﬁ e1JO i’hg lﬁ&ﬁﬂuﬁ?nn%s preferably are 5-

membefsd Ahgs Shienbérad elngs dr@nﬁﬁrﬁbemh eings. Emmpfaﬂafnnonocychc
benzot hi azol e, benzoxazol e, nz m dazol e

and beyd@d]etgmcyclmgysfqgmisﬁ@m, q%oc%r%%m W@ compounds of
e Bt VAP, A iz e, 125

tnazdSléPm,tZtW-tﬁéi!dl@%,31Qﬁ©tdl@ll113 mzpbe(ncﬂﬂazala)nﬂaz @eazlmle)(— |soxazole)
themin saturated form (

1,3-thiapoles ezl GNPl iSOl R el hpr ez ey RYHSRg Ryigzne,
pyrimiAi, Byl et HRprar, A dine, N ABKGERG, ¥,3-oxazine, 1.4-
oxazﬁlﬁlﬁ Hezithlaglnte};d)ﬁnhlmm% klr)éwmaannd §i2Btdazimeel ,Rd-tiazine, 1,3,5-

" an t :
e Srsses Shr Ly S A e 1
oxaz%h -tr‘ﬂéz&'ﬁhé iAdof, Béuﬁétﬁlo%gehésbé’h@ﬂur‘dh wehedthizzole,

aromat | c. Itabl'e heterocycl es incl ude,
benidXEzolez( bﬁptlmldaicdesmnnoahce@lemamajm?c iseguinaling| ¢|ﬂﬂﬁ|@e
ine.

oo R RS TS TIVBISL BB, gponrcin e
naplﬁﬁ?ﬁcﬁlﬂéé’ gﬂtbﬁdﬂr 8HBRehSthifHes ¥atH df thémien %atum’@d\fbdm(berhydro

initi Unsa ur at ed heteroc cles can contain
formgoaimppartially upsaturated fawatfios ex8 {ni thei dihydte eim Qr the tetrahydro

N T

orn{sréﬁ'emWrPé\‘?dj shfi€ M/ehesapdnale ted texaithateroandhas used herein
suitable carbon atom Residues derived from nltrS% i
cyclic

compese binyplic essiduein waich dath gyelen atn BruRatiaas wela

ubsti tue
resiqURTIEAUNEN o pB? FUPRLS SlREs stipBle At ARIGMIERUS, for
exar"n?ﬁé Qh@§at&§t@d&ié&@rd@?cléétmﬂbﬁdmm piparidineg prparazlgenmorphollne and
articular if ther pectlve het er ocyc

thiomegphinie; Shariesesraf sHUEAOR G e SooH KGOS S pidted n their
d
inani e e E e RR BB b o8 et RS APAEAE 2 or o

doubit Baridd witisiaithie eingsyatdnur j-merebértdaings @nd Gmpembered rings can in

residue, a pyridinyl resid
particular also be aromatic. sidue as 2-pyridinyl

Residues derived from the mentioned heterocycles can be attached via any suitable
carbon atom. Residues derived from nitrogen heterocycles which can carry a hydrogen
atom or a substituent on a ring nitrogen atom, such as pyrrole, imidazole, pyrrolidine,
morpholine or piperazine residues, can also be attached via a ring nitrogen atom, in
particular if the respective heterocyclic residue is attached to a carbon atom. For

example, a thienyl residue can be present as 2-thienyl residue or 3-thienyl residue, a
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resi due, 3-pyridinyl residue or 4-pyridinyl residue, a
pi peridinyl residue as 1-piperidinyl residue (=
woipiEroidi4no resi due), 2-piperidinyl residue, PCT/EP2003/008104

3-pi peridinyl residue or 4- piperidinyl residue, a

(t hi o) nor phol i nyl residue as 2-(thio)norpholinyl

resi due, 3 5 (thio)norpholih{yl residue or

4- (t hi o) nor phol i nyl residue (= thionorpholino

residue). A residue derived from1, 3-thiazole o% alinyl

L L | 3-afrpedsidue, a pyadnyhresidue aad-pyseliny
furyl ré%fp gﬁgd?ﬁwg rt%Egu% cgf)sfi{??on t he éﬁEPQ ti

reSldle' Besyridiros residue o5 é- wrM;élr%%%q:p ggkpé/ fessmgue ag 1-piperidinyl
ostitu

reS|duLe glgegélgp rg'sfdpgg% ﬁ@gﬁ)ﬁm&f‘%sﬁué@r@peﬁ@i’h Epeaitlecorl4-

eren subs ituents.

plper@hg/ﬁésﬁdiﬁégs tTnE%@@ﬁMﬁM%eﬁrjem Mhm)mmpholmyl regidue, 3-

for example. in
(thIO)mDrrﬁqdhquﬂesm@ e (oI RS (L Mg B tarig i e8idue). A
remdqeea HYFéJ ﬁpmga’ﬂsl}ﬁ{ﬂzbfé b éaﬁﬂé 'thLéH‘rs atthched-Vid baszirbon atom can

resi ue I'n the 2-position and/ or
be atiadhbASidthRoBbbhition athé/ Hposition loe tHis pepgsitiotn, in a 2-
pyridinyl residue in the 3-position and/or in the
4 position and/or in the 5-position 15 and/or in the

In ca% 5‘%@&#0%99@ &gﬁpg |§¥¥béjtltlﬁ‘ﬂéh [t @8h Gderyi dhe @ﬁnbf@,der example 1, 2,

fon and/or in the 5-posjtio
3 or £Ndéical br diﬁi@r@atmtbstltlmmis iSubstitueis mheﬁ.?roqyg@sd;?@ ke present in

any s oo soarle i, 8 Bl PRTAN P2 308 Risidde e -
pOSItE):nt érﬁogcgﬂlg:}ﬁé%g&’ ﬁérz %n@ﬂﬂ iRtHo5 PR siions BTY 3akidiybrdsitae or 3-furyl

cont ai ni ng a_counteri gn whi ¢
reS|dU§ il éié 2.erbsitiovrara/phiar thacleposition RRd/E i freapiresiiong!n %

yndg'wﬁ Iregﬁllg\lga rr{lo%\%t ggéltlgﬁéngiggﬁﬁ 'ttie ?fcﬁ'ﬂd@lt d?\ue?nd?ﬁ P\riﬁéeﬁboﬁﬁon

["fuor’ine 0 I ne,

and/%ﬂ%@% -95silioiine 3-RyRGRYRRISIAUE iHahé @epasitiarhand/onin the 4-

sent 1nvention includes all stereoisone
positiar alsd/of it ih\e popition @ndir infe Bepasifian,iya B- p@ﬁ\@ rrgsgpe in the

2- pogﬁlg%td?%d %ggﬁﬁqlﬁ)rrf ?@@Aor ir{lthtehfs3 QiﬁBH ‘éﬂ@ﬁ)r% théBIpdsition.

bHe Enot er can have
Su1t§k98 g&ﬁéﬁ hé’c@ré&ycl@s%éﬁ algobet presentTaseN-oxidasnot @thuarternary salts

contamnhgTa mun@o@fﬁﬁ&ﬁ'néagﬂ%ﬁ %g‘o’gf éﬁgé‘{‘rﬁ' %ﬁ ﬁx? §$g§r5t3ble acid.
t I
ey Rl SRR B onae

i nventi on which can exi st as enantioners can 30 be
present in enantionericall e

pure fo

Haldgerds duarioeychipdnaPraetee o isite; We{eér%'}’ @85%@8 of ghiprine-

formof racemates and in the formof m xtures of t he

two enantioners in all ratios. As regards cis/trans
The zoﬁéwﬁtllﬁmmwrﬂhclabes all steresisofariceiorms oé thespompgungs of the

004/ 014842 PCT/ EP2 104

formula 1. Centgrs of aclzs:ymme?r?/%gtogreopreser?t in the compounds of formula | all
independently from one another can have S configuration or R configuration. The
invention includes all possible enantiomers and diastereomers and mixtures of two or
more stereoisomers, for example mixtures of enantiomers and/or diastereomers, in all
ratios. Thus, compounds of the present invention which can exist as enantiomers can
be present in enantiomerically pure form, both as levorotatory and as dextrorotatory
antipodes, in the form of racemates and in the form of mixtures of the two enantiomers

in all ratios. As regards cis/trans isomerism which also occurs, for example, on the
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cycloalkyl ring in formula | with respect to the

relative position of the residues Rl and R2-CO NH,
woheodionysamt i on i ncl udes both the cis form and PO®/FEP2@BS08104

formas well as mixtures of these fornms in all

ratios. All these forns are a subject of the present

i nvention. The preparation df2 i ndi vi dual st ereoi soners

can be carried out, if desired, by 5 separation of a

m xture by customary mnethods, for exanple by

cyclo[NyPARG RETRRIYA Pithessdaltd tratslative rmsﬂncbreoﬁﬁ\e residues R’ and
st ereochem cally uniformstart.i

-cgynjﬂhgt@esnmntw I56lRes DBIL I IIYhANELIS iaen forghds Mpl as
. t .
mlxtl.ﬁg?)g) Vq% 'nfégi"né @?gﬁ g%’tfo%g#gﬁéééﬁﬁ)rﬁ%éagg%g%ﬁctgof the present

inverftiont The mréparationof fatividsal stareoisomensrdasdb@garried Qlﬁelf desired, by
st age of t%e compounds of t or  a

sepagaiageolcs mixtonsby Rusiomaly mengar Tah xarmplss iy Rhushisigaraghy or
cryst%mggﬁér?gc% tﬂ% 6f§tél§%@héﬁfﬁé‘ﬂg%ﬁoﬁh StdHtiAG PRAterials for the

SO I nc utoneric forns of the
syntWémoubylsteréoéeleuweas;mthems cQptionally adeaiizaoncan be carried out

METTERN TR e
can B@ ??ﬁ?e‘deéﬁt'éi%é ¥tde dfaKe eohfBiupaklof tHSfaAtiRt @bb’ﬂhe stage of an

articu ar their pharmaceutically utilizable
mtermdﬁaate dulmug the lsyntlmsrsmrmtdbe stagenef 3 stamingcomparag. The present

cont S ca e e ps

inverdign aaA indudetal HidBrendores BhER Ry SiamAue
exanple, as alkali netal salts, alkaline earth netal
salts or as anmoni um sal ts. Exanpl es of such

alts
In casechedempauidsroffamaga | gentai’ Pomosaners, a%@P@rfﬁ’n@rs@a@rPst the

mveﬁﬁ&h@ buﬁwﬁf}?ss o S@h’%ﬁg%& n%?) ?n@%lgcfcaﬁ? o‘?"t%ﬁgﬁlﬁ%mally

accép’télﬁlb%ﬁ@' @'Bd?fﬁcmér thdm mrﬁ@cdatlcéllyrmmzable saitst Tleus, the
formula I which contain one or, nore basic ep g
comgoungs ofitiecirmsla Inshish sopirin agidicarpups C&“égf‘e S&HHOE hese
be usged a rdi .
o T b L o Ty o i

alkafif@ BBHAMEEI saltd beds anmeoriam saﬂsu&xahmhbs:giésuaﬂﬁaj’ﬁa igelude
hydr ogen brom de, phosphoric acid, sulfur

sodiim salts, ROIaSSIBEALRCAHBY Pl samqgneﬁ'%ﬁat%eg S5 hitp ammonia or
orgagﬁclé?rnér?am GEH?'% Pb%ﬂ'\g gﬂwyléﬁlr@s etfafRdrRinkS t¥bthanolamine or

arlc l'acti ¢ acid, salicylic
aming ladl.dsbe@mjounalslcﬂ the fmrmulatl whiah, ccp‘nalmaﬂﬂ er morelbasic groups, i.e.

gro@%@“qﬁ@%glcbl?qu% (gr%q%lp,a gaerilbg@?%%ﬁﬁn l o p%agﬁggpgﬁ)rdmg to the

lnve?ll‘fibﬂ’ln R fo‘fm?ﬁf' tHelr%‘dH ftiam s%lt%%ﬂw inBRGahiE BF BRjaMI¢ acids] Bxamples of

uconi ¢ acl ascorbic acid, isonicotinic acid,

sultabléracxbdsambtm,dedwawgeracmldrlda,rimycbfog@m begnigle, phosplitic aeid, sulfuric
t he person s

th t
ccih S Ta b il 08, Bngho R BOBCHE R HlerebRutonc
acm&r 8%5@ égg%&@etm%&& Uk Rarit Beid, itittdcn salisglid auid Ustewoic acid,
formlc acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,

pimelic acid, fumaric acid, maleic acid, malic acid, sulfamic acid, phenylpropionic acid,
gluconic acid, ascorbic acid, isonicotinic acid, citric acid, adipic acid, and other acids

known to the person skilled in the art. If the compounds of the formula | simultaneously
contain acidic and basic groups in the molecule, the invention also includes, in addition

to the salt forms mentioned, inner salts or betaines (zwitterions). The salts of the
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to the salt fornms nentioned, inner salts or betaines

(zwitterions). The salts of the WO 2004/ 014842
wWOCT4BrR2a03/ 008104 13 conpounds of the fornul aCI/E@2003/008104

be obtai ned by custonmary nethods which are known to

the person skilled in the art Iike, for exanple, by

contacting the conpound of tht3 fornmula I wth an

organic or inorganic acid or base in a solvent or

di l uent, or by anion exchange or cation exchange from

Conmﬁggrgfzﬁ%? 152 8% B f]‘d(]ﬁtaf %}ﬂ?ﬂ; él%?or?lbff nie@l‘fvé]c?%dﬁﬁicﬁ are known

to thevpatgoncskiled Ipi’tyemﬂ ldg), barl exacaptp Aby b(l)lhﬂabﬁn? #eecd®bound of the
maceuti cal s but which

fornflys Tiitn'a Bigati br biioafic a'cﬁg (SR eipelvegt argiluent, or by anion
exchasgé entafi cﬁﬂékéf%iﬁgeqfoﬁ%[n sfé’lt%p?ﬁgtp'{%brﬂ invention also includes
able sa

phar maceutical [y accept
all Saﬁﬁ é}ﬁtthe)nom@oun% ebthe fonuladieshiah) owmigvlatlew pnySIOIoglcal

f for far exanple tes and
rEERIHE e Dot UPEehOF Dotk torpise o RRETBERUIGAS PHEwhISh can be
usedpmb@bta le,qfs hfé?nfe@iréféé?or‘ hehme We%@t '
pr odr ug Sﬁaof t he conpounds oC th eafor Iﬁ%{)?’@rtl’(@?réﬂé@aﬁon of
phaB’BﬁP%WW%HM@é}P@Pf@QiQ:%ﬂHSy tol erabl e and cl eavabl e
groups, for exanple esters, anmides and conpounds in
whi ch the N-H group depi cted in formila l is repl aced

Thevprebentllﬁveﬂtldﬂ farthiermereinpludes &l stivdieset BManoGﬁd%be the formula I,
roup, such as I\I—aceti/ﬁt or NN arginin

for ?WWQ%WG %ﬁaﬁﬂﬁc@lﬁw&a\wﬁb aotiee smtabolftes mémeoa:ompounds

R T ST R —

whla’roccmtafn prlryslcﬂbglcallyltcﬂéraﬁlb amd @reaeéblergrbhps C@mﬁa%fe 8éters,
i ncl ydi ng the nunber n, groups Rl

amlcﬁ_@s a%gogﬁp@uggﬁém whichLibe Nt gramp deI@tﬁd 3] cﬁ@mﬂ&dﬁﬁ tr:fplaced with

o S8 ot RIS 40K, B gt
argn@myh mrmud;ng phefreaceuticatipsicogstable salistfopned & faflctional groups

25 Rl is preferably phenyl or nonocyclic
presgnmgslg@cg | 9®YURenber ed heteroaryl both which are
unsubstituted or substituted by one or nore identical

or different substituents, for exanple substituents

In prefersed etnbodimentseofghe ppesem sivenitiog, ofie GH.rr@Ife ofithey btructural
- C4-al kyl -S(O m

mm{t/’ﬂ)e S 6$%§§p’§x&u9d§ff 5‘]<§r|mo enﬁw ugingl thRGIUNR r@,thggﬁgups R" and R?
and the pthek igfol R prRBeAYiNn theldonffouMals it fé}rrﬁul'alrislﬂaébéﬁa‘érﬁﬂ/ from each

or 30 substituted by one or nore identical

- otheghave thefollowrg prafeiied nmmms;dncbneqrreféree@nmapmgs even more

preferred meanings or most preferred meanings.

R'is preferably phenyl or monocyclic 5-membered or 6-membered heteroaryl both
which are unsubstituted or substituted by one or more identical or different
substituents, for example substituents selected from the group consisting of C4-Cy-
alkyl, C4-Cy-alkoxy, CF3, halogens and C1-Cy-alkyl-S(O)m-. More preferably R is
phenyl, thienyl or pyridinyl, in particular phenyl, all of which are unsubstituted or
substituted by one or more identical or different substituents selected from the group
consisting of C4-Cz-alkyl, CF3 and halogens.
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consi sting of Cl1-C3-al kyl, CF3 and hal ogens. WO

2004/ 014842 PCT/ EP2003/008104 14 R2 is preferably
wanyl4/ooe84bet er oaryl both of which are unsubsti PATE®2@B/008104

carry one or nore identical or different substituents

selected fromthe group consisting of: hal ogens; -CN;

NH2; unsubstituted and at | eagd nonosubstituted

C -C8-al kyl, C2-C8-al kenyl, C2-C8- al kynyl,

Cl - C8- al koxy, Cl-C8-al kyl am no and

R2id aﬂ' {%y? mér) [Pérgg | b3 8%?1{0%%83@%,;8&@@%#3 & Sne or more

e gr up consi's

ider@licaCor different, su}bbﬂtlm@ms seﬂ‘éct@ﬁ frcﬂh iﬂ)’é gmu;ﬁmwstmg&af halogens; -CN;
Cl - OBaIkIamno and di (Cl1-C6

NH;@yn@gbgan rggl at Iegﬁgwpos%@tgw@gr@ Cg-alkyl Co-Cg-alkenyl, C2-Cs-

alky@/? % C? E\ﬁﬁ%&&/tcﬁé?}% éﬁylgﬁ}]@n gl;ﬁ(‘& lﬂ'i(gz n@ﬁ%lk&lﬁrﬂ%o the substituents of
whmélcarﬁelabieﬁl froraGae gBHup mar@ﬁétﬂ@enf Bl @kl CwCsalkory) phenoxy, C1-Ces-

alk %gt'%éﬁy Cség)aﬂg”b SR oRI IC 5P %@)%%plg}q,ka@-dsﬁjkandlyl

pheh%ﬂ hléké%ﬁb %Heg r-%goﬁl Kﬁé'd)(?(r oaryl- sublstlw_l_crcz-alkyl CF3; OH;
phepméhybe—nzmrl()(m(@é@a-laﬂwl HCO eﬁ(&)@f(cwcegsamw which can optionally be

subﬁﬁtgﬁ%ﬂogy;éHo (§%§4 9¥y,§§d ﬁ\% %?O)%llj%q&a%/? C%Flz@]enylammo
benzﬂ@h‘ﬂw eél IEW-@@I@H Cd\@ﬁ%m@@b,ﬂ%b C;;-thenyl CONH-;
phe(;yl Cye ai@'&l-lﬁetersamldﬁ((ﬂ}chmeienoﬂryl CON(C1-C4-aIkyI) (C1-Ce-

alkygseé’g‘*égﬁ%}ﬁl‘%,qﬁeoré%ﬁ’ it g@ﬂ)) Qg@éf’ (BCERy 2CHCH,O-; -

CH{BHIO4 CBGIEE CopNishy LCORPENGD D -GONICy-Co-alky
heter oary SOZGNH- %eteroar | - g%g&lﬁlgey Y) kyl) (di(C;-Co-alkyD));

C(N&)rhig3; d§@2'\l(b"f2 aS@dﬂU((ét-@d Edifyl)atSDelélH(phﬁnw)u rﬁ@thCh(t(the-alkW))

Cr G p IR BN R SO S D RS RSk pheny-

SOMN( @n@dﬂakm@haterﬁam&ﬁ)ém Abtdroal)-8TINEC, @Jgtaqlaw ; and a residue

het er ocycl e can be “substit uted by one or nore
of ag@bipiad ahaldegel mepansatuiated alighafig nwmugtean@ -gembered to 7-

eBeSen E g £2 A EoeliR 00 o

conSnB‘ang; af N, & ghd Sg whigh betehedyeteedry be @Ubsﬁtuteipb‘_fféﬁétdr M@ore
phenyl , heteroar

SUb\%H?ﬁ?Srﬁ%qﬁa ﬁ}éé%grgﬁ%s,ﬁtlng qu@mg@nsv\ﬁn&g -alk, C4-Cs-alkoxy,
OH,ad @r'iHiUFX RhERFEid 'Hétér%ﬁg&é'cgn%btﬁ%bf%Bg%ﬁngéné% the said aryl

'sal d aryl “group or heteroaryl resen o
groumer beter@bykgrosipirepiesentiyg R?ewheremm il Imbémaryl sy, heteroaryl-
l.ected fro rou conS| ens,

conZEg s eV L0l Dt i ctAr ecanionely Peesat in e said
subﬁtﬁéﬁﬁs@'tﬁe BARNVI Qx’oubedrq{é?é‘tro‘élryl kb Pépﬁé@éﬁﬁhgaﬁe can be

unsubstituted or carry
substituted by one or more substltuents selected from the group consisting of

halogens, -CN, C4-Cs-alkyl, OH, C4-Cs-alkoxy, and CFs.

R? is more preferably phenyl or heteroaryl both of which are unsubstituted or carry one
or more identical or different substituents selected from the group consisting of:
halogens; -CN; NH.; unsubstituted and at least monosubstituted C1-Cs-alkyl, Co-Cs-
alkenyl, C>-Cg-alkynyl, C+-Cz-alkoxy, C+-Cs-alkylamino and di(C4-C4-alkyl)amino, the
substituents of which are selected from the group consisting of F, C4-Cs-alkoxy, C4-Cs-
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or nore identical or different substituents sel ected

fromthe group consisting of: 30 hal ogens; -CN, NH2;
wansubgad4e ut ed and at | east nonosubsti t ut ed PCT/EP2003/008104

Cl - C6-al kyl, C2-C6- al kenyl, C2-C6-al kynyl,

Cl- C3-al koxy, Cl-C4-al kyl am no and

di (G -C4-al kyl )am no, the d&bstituents of which are

selected fromthe group consisting of F, Cl-C3-alkoxy,

Cl- C3 WD 2004/ 014842 PCT/ EP2003/ 008104 15

alkylrﬂé{%lpgﬁg ?NI—? @Ctlté\“a‘l%an@?r gheﬂklk%@fbrmbryl presmyl-substituted or

substituted
heterbatﬁsubstﬁhteﬂﬁ&ﬁztallk)ddcﬂ Qig, @1#@4-3”@#}5{30@*8(0)[“ (C1-C4)-alkyl;

(oo N o RN P B o G G - i GOy pheny-CO-

hetefé&y %a'd@ L@omoc%gnybc@%r cbeﬂgcagmy,l w@cHzo 000(01-06-
alky OB CECONH (041G +-kpNGON (G- 2Kl (YA INFE: -SONHz: -

"Q@(F@ogf@?c;@g}w ey RO ARG 1C1-Ceralkyl)-SONH-

(C4- g&ﬁ% 2@( 4aé|@4 ))and(aQ:ef(al%ead)ﬂe/batuBﬂéer -at least
mongmaatme&d gliphatic) mnuﬁl@gbéﬁgﬁmeﬁ‘g@ reSIE %’Oheterocyc'e

TR 7 B b R oA 1, 0
whicH Heltéroepélé icahibegslistitlited b@mhe‘ior mﬁrevbulastltumte restgated from the

can be Ssubstituted by one ubsti.tuents
groupeossisting Of BAOORES, Gi-bur? 188“@1‘ 3@{ X Qi FiAnd CFs, where said

hete‘tpé:tygé %ﬂ?ﬂ)ﬂon%ﬁy% c%r{ﬁ%%}éed %'thé’é%dﬁgﬁgmﬁérou#‘tﬁﬂfété@adyl group

can’ optional be con d’to t said
reprédaiing RF: aherein ieiatemaryl| pbemdpheheecpﬂreb@ntam@g:and phenyl-

e oS A e

o) Gl GRBrIFY ISt ik o ol jendor mor

subswh?@its Betee@bcbﬁromeecgromm censistimg of halegess s&%c@e@sﬁ‘@/ﬂn OH, C+-
the g roup onsi sting of hal ogens, -CN, Cl-C3-alkyl,
Cs-allygxycpod &3g] koxy, and CF3. R2 is even nore preferably
phenyl or heteroaryl both of which are unsubstltut ed
or 20 carry one or nore identical or differe

R? iseNsit iare mafewjlyephedylqud\ﬂtﬁﬂﬁ)@ndrb&ti’pof:Whgihsﬁ‘"ﬁd@sugﬁt'tUted or

carry ogﬁ]qqé'n@‘egggntgqql or 5&@5%@9 %@sﬁ:eﬁ%g&gf@@ tEe rgro%) consisting

of: Fprcqng} (f1h@5.gn@ﬁro/1LC3Jam¥ﬂnetl’ﬁ}ﬁtya@rﬁnﬂ&&@ﬁhﬂlheropmﬂyl- CF3; Ca-
koxy; enox%eo rifl uoromethg

cs-amancrrm phémyk,dneietqaﬁxiy 2il; kteR Ay Mt Qb GCa-alkoxy;

L e e
alkyﬁhén‘é%g%mielﬁ Iras it I\ﬂm (X1@g-§¢13&y|suwgmy| gladityisulfonyl; NHp; C-Cy-
alkylammo d|(C1-C4-aIkyI)am|no 501-03-alkyl) CONH-; (C1-Cs-alkyl)-SO2NH-; (C1-Cs-
alkyl)-CO-; phenyl-CO-; -OCH20-; -OCF30-; -CH2CH20-; COO(C+-Cy-alkyl); -CONHz;
-CONH(C+-C4-alkyl); -CON(di(C+-C4-alkyl)); -CN; -SO2NHz; -SO2NH(C1-Cy-alkyl);
-SO,N(di(C4-Cs-alkyl)); pyrrolidinyl; piperidinyl; morpholinyl and thiomorpholinyl;
wherein all heteroaryl, phenyl, heteroaryl-containing and phenyl-containing groups,
which are optionally present in the said substituents of the said phenyl group or

heteroaryl group representing R?, can be substituted by one or more substituents
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al kyl)-CO; phenyl -CO; -0OCH2O-; -0OCF20-; -CH2CH2O;
COO(Cl-C4-al kyl); -CONH2; -CONH(G -C4-al kyl);

woRuM(odassi - C4-al kyl)); -CN; - SO2NHZ; PCT/EP2003/008104
- SO2NH( C1- C4-al kyl ) ; -S2N(di (Cl-C4-al kyl));
pyrrolidinyl; piperidinyl; norpholinyl and
t hi onor phol i nyl; wherein all1éeteroaryl, phenyl,
het er oaryl - cont ai ni ng and phenyl - cont ai ni ng groups, 30
which are optionally present in the said substituents

selétted ﬁ%n?ﬂied%rggg%ns% Q)fﬂ lo %er(%qag%l (g%réilgﬁ, OH, Cr-Cs-alkoxy,

representin can tut

andsUbst i t uents WD 2004/ 014842 PCT/ EP2003/ 008104 16
sel ected fromthe group consisting of hal ogens, -CN,
G -C3-alkyl, OH d-C3-alkoxy, and CF3. R2 is nost

R? |§rrﬁ(f)§crrﬁ8féfal§lg|s%1§c@@d frbﬁf‘%ﬁ%@rg%f&ﬂzf_é@ﬂ% lop gl ﬁLQ)r?[Bhenyl 4-

| uor ophenyl 5 ch , nopheny
chloroplgeryi34-dirtmpphenyiedy(C- Oh-alkd)xy)tpd‘remybt%twﬂ;aprmngih,oxyphenyl, 2-

bro%r%"ﬂ & uorﬁghé]%rofiluglgépgﬁnrow %%Eloro% hyenyl 24-
d.métwmﬁér@rl %gﬁbkbcbnh@wwl he%y mdwa%xfmtmb M&ﬁylz hydroxy-4-

r oxy et hoxy 4-met’h
ethmymﬁ@nwkypnéﬂxﬂxy-demathwpbemyln‘éiphsfhphm’%ﬂnyl 3-ﬂu0r0-4 -methylpheny,

benggglzgid?q@gaﬁé%h% qorgﬁﬁ%% 3]§i|%ol 5-yl, 2,3-dihydrobenzofuran-5-yl, 1-

(4- o’Eﬂcﬁ‘théwi) Shmmaﬁylﬁm ra'lzol-Q-yI 1 -fluorophenyz -3,5-dimethyl-1H-
Iorophen - 5- trlfluoroneth razol
ﬁ/ﬂ# mspﬁé

pyra_ZO(l 4-Yl) uHrQﬁﬂi@Wﬂ%ﬂl 3:W- Hiiriedolyd-y M 1- xseplropyl -2-
tnfldickrB@[)&rﬁ’;g r1'F%§hz.fn Ahzols- gfhgﬂﬂS{hyﬁsﬁ@éﬁgﬁhhgg%hfqﬁﬂu|noxa|in-6-

yl, ﬂphemﬂsﬂ-trﬁwomnét@lﬁH%yretélwzfl quhvd?éxwyrmlﬁtl w) 1H-
5tr|fluoromethg§ yrazol -

benm'gaﬁ%lo@-dk@p(ﬂrmn@mew 14~ blen@mmw@aﬂoz Asdipethyloxazol-5-yl,

2 4%1 @éﬂ&@?ﬂﬂ{?oxa L %erﬁSWEH“EQQFS"yI % ¥ldimethyl-1H-pyrrol-3-yl, 2,5-

d;meﬂgl-nmwwl lrh-lilpyrrcil w Fﬁ-dmmbgyb%ﬁdlﬂfﬁylﬁ%thH pyrrol-3-yl

2,58y bEHRRZoLS Bt B iR ORYIR-th A SroymeiBoRmyHn-3-y1, 2,6
k |

dlmb'tl'g/ rfEi gr%p%”a{rﬁpﬁ 42,6 Hﬁ'ﬁ@t;ulyg%gb %Xy%@l?(%fi chl%rowrldln -3-yl, 2-

amlapayrldjn-rﬁeylhytjqbﬂomeﬁmeihylbyrld|n -3-yl, 2-chloropyridin-4-yl, 2-cyclopropyl-4-

{
metBy Rl Ad- 4y D MOV AR - S ethyihiazal 5.yb 2-Hiamethulagpinopyridin-4-yi,
2- etﬁypblrﬁémyﬁzﬂqsmwyz-yl? brRirdk -s%ém&ﬁiyﬁew L84, D-hiethyl-1H-

cyclopio hyl"t hi azol
benzmdaé@llﬁrvgﬁ‘rmetmﬁﬂ hgmz|m|®azal-55yly2 methylpyridin-3-yl, 2-methyl-6-

tnﬂt%) gm}@sﬁéy ﬁﬁ??ﬁ;yﬁyg' o @}uyﬁ@égb@ )y| 2-(morpholin-4-yl)-pyridin-4-yl, 2-

(MoPp YY) ;ﬁrrmawsxgiyrz (byfﬂﬁdhhu-y?-) fafhch- yl, &}5 dlmethyl 1H-pyrazol-
benzi m dazol - Méﬁ 3H ben2| m daZol -

-yI23Taémn9f$9‘7d|meﬂiymwazm;2- FgMing-5- methylpyrazm 2- yI 3-aminopyrazin-

-ylt2$ (f n@?gﬁ@ﬁﬁ%ﬁ%"hg@ﬁ? YI%? zF é@%lno@hgﬁ% 3?I-l¥en2|mldazol—5-yl,
1H-benzimidazol-5-yl, 3-methylsulfonylamino-2-methylphenyl, 3-
methylsulfonylaminophenyl, 3-methylisoxazol-4-yl, 3-(morpholin-4-yl)-phenyl, 3-
(piperidin-1-yl)-phenyl, 3-(pyrrolidin-1-yl)-phenyl, 4-(2,2,2-trifluoroethoxy)phenyl, 4,6-
dimethylpyridin-3-yl, 4-amino-2-ethylsulfanylpyrimidin-5-yl, 4-amino-2-methylpyrimidin-
5-yl, 4-chloro-3-methylsulfonylaminophenyl, 4-chloro-3-sulfamoylphenyl, 4-methyl-3-
methylaminophenyl, 4-methylthiazol-5-yl, pyridin-2-yl, 5,6,7,8-tetrahydroquinolin-3-yl,
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(rmor phol i n-4-yl)-pyrimdin-5-yl,

2-(pyrrolidin-1-yl)-pyridin-4-yl, 3,5-dinethyl-1
weékmrrazsak 25 4-yl, 3-am no-5, 6-di net hyl pyrazi RE2APRG03/008104

3-am no- 5- net hyl pyrazi n-2-yl, 3-am nopyrazin- 2-yl,

3-di et hyl am no- 4- net hyl phenyl, 3-d

i met hyl am nophenyl , 3H benzi Mtazol -5-yl, 1

H benzi m dazol - 5-yl,

3- net hyl sul f onyl am no- 2- net hyl phenyl ,

1 | :
5- arﬁiﬁidﬁ% rpg'l#gPPmM ﬁr?maﬁgms meg‘u)ﬁg(?fg) | }églrl Tt gllphésﬁjll Ransthyi-1-
phesykﬁjfny@azd+4ﬁyll5yh¢ﬂqghmMZpl 3-yl, 5-methylpyridin-3-yl, 5- methylpyrazm-2-
vl, 64?'&!@2 %ﬂ{;{- ?3Y| Eé)rg?@er%op%% -g-yl yé d|met?1ylam|nopyr|d|n 3-yl, 6-
ethﬁwy?pvrﬂﬂw-g wtetlyﬁéthbiﬂﬁaﬂhg thlrﬂ?-@/t B-ilethoxypyridin-3-yl, 6-methyl-2-

-am no- 2- net hyl Eyrlm
methylgmlm@yr@mrét-yiy gmethykaWaopyrepMezwl B-methylpyridin-3-yl, 6-

(m°f%*ﬁl LD R G SRERlin BBy ijeeenid. 2alpyridin-2-y,

-trifludn -3 ML 2
tI"IPLCJ:T Doénpgg%lg}/gglgﬁpwrlﬁﬁd}mm 9% meWs%%ﬂYBﬁéﬁﬂl 4-
ethylsulianylphenyl, @rmeghqwgﬁlghoﬁulpm@nyl 4Znﬁﬁtdxyt:@1benylphenyl 3-

ethcé(y dﬁ%lylrpi'\g)r(m lelné(tb %Yegrggﬁﬁéﬁenﬂyz-bmtﬂozﬁ Wlorophenyl 2,3-

d|chﬁamphew1p3!-rcabro @(lsddropﬂsgﬁd)mrl{ﬂgi%blggh&ﬁ Mlbrom;/)I-2 chlorophenyl 4-

ridin-3 di meth
metBoRiARGYY Ar thAxaRanyL G- mtm@smmnwye Sokyahoryl - methyihiophen-

e R End 2, B e iRnsngv orolaryiiophen-2-y, 5-

metl@ylrtblolph:epyﬂ yld nnn@trwl-thlﬁphen—Z-yl 3-methyl-thiophen-2-yl, 5-acetyl-
in

thio erbg o?W@'i”h%lyly gr{dfwﬂr}d, ﬁ—Ir@‘lqgromethylphenyI 4-ethylaminophenyl, 4-
metlylb The ngtm?%ﬁ%{ d(ﬂiH&g?f L bromo—Z-fluoroQPeny}! 2- Fhlorophenyl 3-chloro-

rrm

4- maﬂ“'yh:xheylh/b l4l-¢ig0|5d Nm%etthphézyleQ:t}HImL?o-méethpl hﬁuj/l 2- methylphenyl 2-
roon en me caroon en

acet&({% ﬁﬁ%?ﬁn )Ifées(}‘?t xﬁ"‘e?m%y&%ﬁr)é’br%r%ﬂ 14 methoxyphenyl 4-

tnfluarchﬁemts@fahyleheﬁﬁeHabht le%-%-;gll ai ?*a ﬂgﬂﬁt{i‘é(ljn-4-yl 3-

| of 0- 4- (1 sopropyl sul fony
lsobuty,gylgmﬂl@hﬂﬁly{)r%fﬂ?%td}rhethqlprnpbhgbayrphe)pﬁe,nyl 2- bromophenyl 2-

fluorép%{?ﬂy%ﬂ{?ﬁﬁ%)l fﬁ e tﬂgl]ﬁygf)wgnh%n% ! 3- cﬁloro %OTX Lygrobe%/zo[b]thlophenQ-yl

and 3; &Hlmfmoﬂem@[bﬁhlobﬁe@&gﬂn 2-yl,
5- br ono-t hi ophen- 2 chl oro-thi ophen-2-yl, 5-

met hyl - t hi ophen- 2- yI 4- et hyl -t hi ophen-2-yl,

Hete?‘ogm %r@?&ww&siq%e Qf % pace%r%qlﬂ tﬁ)ﬁ) @rmernpgfﬁpemmatlc

monéeysctlh)drammpfhﬁwrbcy(ﬂe cbatdimhgyi, Qfﬁrr@ﬁéferﬂdétoms s%ecte from the
- am pophen 4- br ono- 2-f | uoroghenyl 2-chl or opheny
groug Rstigg Oﬂ‘{n@ Rpd Shengie preferablyraf- 3mesohydlisHnydmbered or 6-

I

menet o PRSI KONERRR 1, oror SO selcsted fomm g arou
cons?stmgahfd&ky@@nd%hﬁvemhme |preférably heteroaryl is selected from the group

t L{ﬁg t h su ﬁhenr napht hal en- hi
consis Tgoq B rng( B20lyb deeihiazpivhraxezehirigpxazolyl, pyrazolyl,
imid&zdIy, Byr‘i’dé%ﬁ)/bﬂ'égmw'?o\flhéfﬁ'ynﬂlﬁnﬁtﬁ‘i}ﬂ/l, b&nHAERRIIGN %ehzc?thlazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, indolyl, benzofuranyl,
benzodioxolyl, benzothiophenyl and indazolyl, in particular from the group consisting of
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20 fluorophenyl, 3-brono-5-nethylthi ophen-2-yl,
3-chl or o- 6-fl uorobenzo[ b] t hi ophen-2-yl and

W@ 2do4¢biiedak or obenzo[ b] t hi ophen-2-yl . Het er oar yl PC$/EP2003/008104
preferably a residue of a 5-nmenbered to 10-nenbered,
aromatic, nonocyclic or bicyclic heterocycle
containing 1, 2 or 3 heteroatfgs selected fromthe 25
group consisting of N, 0 and S, nore preferably of a
nonocyclic 5-nmenbered or 6 nmenbered heterocycle

BT, S, Ry B RTEDT FEkl SORARY pyrion and
pyringiliaybaryl is selected fromthe group consisting of

furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl,
oxazol yl , isoxazolyl pyrazolyl, imdazolyl,

Arygié:ézr %ﬁ%cﬁhewf azinyl, pyridinyl, pyrimdinyl,

benzothlazolyl 30 benzoxazol yl ,
quinollnyl |squ|noI|nyI qU|noxaIinyI, qui nazol i nyl ,
nzof uranyl, benzodioxolyl, benzot hi ophenyl
m'%ﬂﬂg?%ﬁﬁégl é in particular fromthe group consisting
of WO 2004/014842 PCT/ EP2003/ 008104 18 furyl, '
pyrrolyl, thienyl, thiazolyl, oxazolyl, pyrazolyl,
n isi meﬁmabiyw or hymave preiferaplyr 1.dievyin preterrgn emivodiments of the invention

e BT T o S b SR e B . .
acyﬁi’cé’cﬁ Qfé@I@yélﬂ’B%bW@rﬁtrﬁssoBr b\hfhe' fBMﬁGFa' 18N;.e L AL eHPAUNAS

romula | are acy aryl cycl oal kyl'am’nes of the )
arylﬁwlﬁneraiylaamnes ls. th@@oamumdecomh@fqmuyae tpangyb the residues R* and

R* i ey ob R achdrlo! prReY blhitafimepningsdndicated above or
beldw! ifLtha @ohpcuimdis|df thé forhR i tigfe GIbuRBR' &R RATDAVM- are

any of the general or preferred or specific neanings

preferﬁ@blmr@iﬁrﬁmtr@narposﬁ@lnowth respeskiocergivaties of t he
fornmula a the groups R1 and R2-CO-NH are preferably
present in trans position with respect to each other.
I5A00 R N2R2 1 HRN

/ \ Q 0
! /U\ 2 /U\
R N R N R?
H |
H

la Ib

Preferred compounds of the formula | are those compounds in which one or some or
all of the structural moieties and groups contained therein have preferred meanings,
more preferred meanings, even more preferred meanings or most preferred meanings
defined above, all combinations of such preferred meanings etc. and/or of specific
meanings of a group being a subject of the present invention. With respect to all
preferred compounds of the formula | the present invention also includes all
stereoisomeric forms and mixtures thereof in all ratios, and their pharmaceutically
acceptable salts.
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H lalb Preferred conpounds of the formula I are
t hose conpounds in which one or sone or all of the
webkouatessal noi eties and groups contai ned t her eCIER2008/008104

preferred nmeanings, 20 nore preferred neani ngs, even
nore preferred nmeani ngs or nost preferred neani ngs

defi ned above, all conbinati ®®s of such preferred

nmeani ngs etc. and/or of specific neanings of a group
bei ng a subject of the present invention. Wth respect

A cohfboind offhEF&iia8 | ©f BRRINHB e chR®d @fe?wéd Kot éb%mple by a
present invention also includes all er eol Soner i

proce@$ whicineompsisas e acatiasrofian almlcwc!ﬁa"@éamm@pftth@.f@rmula Il with

o co RV BSEUAARh Wi 8 PSRN My PRRERE AR Gfges o

a subjelt of ihersretestanvéittigi.epared, for exanple, by a
process which conprises the acylation of an

aryl cycl oal kyl am ne of the formula Il with a

car boxylic ,_FI of the formula R2-COOH or a derivative
t her eof , whi ocess al so isazj%zék%ect of the
present iny on. 5 CH2)~ R2 NH2 |

Sui t abl gideri vatiy of the carboxytic—acids bf t he
NE,

formul a '‘R2- 000H a for exanple, carboxylic acid

chl orides, esters including Cl-C4-al kyl esters, such
as net hyl estjers or 10 ethyl esters, optionally
substituted aryl esters, such as phenyl esters or
nitrophenyl esters, or activated esters, or anhydrides

m xed anh d th d f f
Sultglhle FRiVERER ot DB e e ARRA DAdOTOHRR SCRIK Gof: Tah grample,
carbeﬂ'iJ ad8chicHde4Castetd d%@% @% AR ANduthas I?rlﬂé\?FlWesters or
ve the neani ngs | n at ove W t respect to
ethyt bstecs rqmondliy sxﬁbstimaateﬂcammgens such esweﬁyhestemmﬂ nitrophenyl

este?%o,qlfh%%fls%l egre&g ,rsgaf Qtnlmgﬂld}g@ OI & %ﬁaén%ﬁ,aah% &BE}%ounds of
the %gflgg(ls ralﬁ”gltg% I'caftfoxg/ﬁc lepggﬁﬁgémﬁﬁgM? gij (“}@I(ﬂtl-ﬁhﬁé tieir derivatives
the groups R'and R? and the nrt)meer n have the r%eanlrr)mgs indicated above with
respect to the compounds of the formula |, or else functional groups can be present in
protected form or in the form of a precursor. For example, when a compound of the
formula | is to be prepared which contains a carboxylic acid group or an amino group, it
may be appropriate that in the acylation reaction these groups are present in protected
form, for example as an ester such as a tert-butyl ester or benzyl ester instead of the
free carboxylic acid group, or as an acylated amino group such as a tért-
butoxycarbonylamino group or benzyloxycarbonylamino group instead of the free
amino group, and only subsequent to the acylation the desired final groups are
liberated by deprotection. Suitable protective group strategies which may be used in
the synthesis of the compounds of formula | are known to the person skilled in the art.
An example of a precursor group of a functional group is the nitro group which can be
converted into an amino group by reduction, for example by catalytic hydrogenation,
after the acylation reaction.
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may be appropriate that in the acylation reaction
these groups are present in protected form for
wexenplie4as an ester such as a tert-butyl estePCOEP2003/008104
benzyl ester instead of the free carboxylic acid
group, or as an acylated am no group such as a tert 20
but oxycar bonyl am no group or 2®nzyl oxycar bonyl am no
group instead of the free amno group, and only
subsequent to the acylation the desired final groups
ThePa&/latidrPRIZRSHs egn%r&a%s&bupundé%téﬁ%@ | SRS fown to the
group strategies wh may be used In the synthesis
perggn skiled ermarMnoﬁanﬂwcas&mthle reactidémisfavoabiypegermsedhin an inert

kil | i he art. xanpl e of r, dro
sont or Ffluedt, bt B 8 S REBRR o e HBSAERTEHrdtarbE, such as
toludReCPIVEiEhRFotAEAe R nfthiiend cAlRidRY ah ‘éﬂh’@rt s@Bh akQ6trahydrofuran,
exanpl e by catal ytic hydrogenatl on, after the

dioxang et 1,8rdimsthaxyethanaparcaasil 484h asametheroh Stioarsi @+ isopropanol,

an @ikt oo R iR AR Br R BBy uithe B it water,

or 4 Slee d hixtlie dFtAD Ganefe SbigenteasttdilnBniss Depentiig oh the mlelduaI
performed in an inert solvent or diluent, for exanple

casg, fyeRweaeEvaniageaus K perfae due reantion dn Hinpreseare £F a base, for

exa%é' %ﬂqno@a%acgb%e% : aﬁf/ é? %pg lrugrﬁ] h{]@r‘ogl I8y gﬁg’ﬁgrb %}b%%ateagr sodium

hydiogerticamohatey @ ansrgasie BHsecduah &Jﬁi@tlﬁﬁamﬁtd‘,l afio)ldiisopropylamine,
et hanol or i sopropanol an am de such

N-efpymgrphaling or RINGI AnGFOTD Hed ﬁgﬂwpe&fuaamlatlon catalyst such as
4dﬁ5‘f@ch9l% mb@?ldm@ter or a else a mxture of two or

nor e’ so or diluents. Depending on the individual
case, it may be advant ageous to performthe reaction

f 2 SAEOSIE RORLOSBR A Y oR 6T IS Buba hred MBI aHon of 2
comgrRIBAATYFHARA 163 GHERMRanBlacds Geh stoRE Lk 6la sl

as triethylam ne, ||sopro
thenaof whithl amonpxﬂmsahlencagem or domajlngaa@la‘rdrfar exarrml@aasa@enéhke those

coningyafie sty fof e Eimmasiop ofaridepands, fyamples of
smtbﬁre'%@llﬁé é@‘é@l'ﬁ‘s !a?e éé’rbB@nMﬁ%@ édéhtébedlé‘?ddbﬁékﬂéhlﬁbdﬁ‘m% or

rrpound fornul a , Is often advant ageous
dusoprqmdqavb@@lmlde 20T, dee. é) (e(ayano(eﬂmw@armhyhmthylene)am|no)

AR BRSBTS fprinon 1)

1,1308-téthemémyRbhiRM RExaMidiephesphate, BRisTBfSMi®BCid esters like ethyl
suitabl e coupling agents are car bodi i m des such

chl@mtqrmaéﬁ @kgﬂqbalm@mqrﬂiom@am tasyl sofarisiey ptfmydwmsnhpa@ acid
anh-WFUe or c%rbo%ﬁélﬁlag%lg B%XE&BB%W h)e']‘n:a .U?é‘u%‘? SAé”‘é‘,‘tHQ )smtable

reaction temperature may lie within a wide range. For example, when employing into

the acylation reaction a carboxylic acid in the presence of a coupling agent or a

carboxylic acid chloride, the reaction can often be carried out at room temperature.

Subsequent to the acylation reaction, besides the above-mentioned deprotection of
protected groups or the conversion of a precursor group into the desired final group,
optionally further functionalizations or modifications of the obtained compounds can be

carried out and suitable functional groups can, for example, be esterified, amidated,
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20 NN, N , N -tetranet hyl uroni um tetrafl uoroborate,
HATU, i. e. O (7-azabenzotriazol-1-yl)-
wa 200431842 et r anet hyl ur oni um hexaf | uor ophosphat CT/EP2003/008104
chloroformc acid esters |ike ethyl chloroformate or
i sobutyl chloroformate, tosyl chloride,
propyl phosphoni ¢ acid anhydr2tie or
car bonyl di i m dazol e. Dependi ng on the individual case,
the suitable reaction tenperature may lie within a

trangedeerifiedgRydrofze8X alkpiated, ‘@lﬁﬁnﬂ%ooﬁcp%téﬂtr@daéed Ridized,

acyl ation reaction a car boxyl ic acid e presence
Coné!?"tﬁdd@tgpﬂ saly cageihiectrd to olber peadtions. aci d chl ori de,

the reaction can often be carried out at room

tenperature. Subsequent to the acyl ation reaction,

Thebstaitilescdrhpoaddyy for ke prapaedtisie 87 Bleesdrhpdurfs oﬂqhethﬁﬁmQ | are

or the conversion of a precursor group I nto
CO“%E%W%‘H’ Jvailablegpiotan beorepared eeceidingita aeanalogously to Ilterature

oA LG 08 B MR RO OBARLELRG 4 oo

278@: mupm etaal,, Ghmm eBenmii e, (1086 2668; iIBroea. etal, q“@treﬂedhelﬁ 43 (1987)
0 4847 PCT EP2003/008104 21 transesterif ed,

40775 DI PGA0: o EiAutiect 21 i oMl NasitoDby T HGST) 271),
reduced oxi di zed, <converted into a salt, or

subj ect ed to other reactions. The starti ng conpounds

Al lfeactlorhﬁafqmrtle@ ayaﬂheels affthé kempoupde of sheoforbriiga | Ql‘dTplérasé well-known
5, commer c | %%Pavalla | e or can be prep

to t55 Fiie REreD < BB OWUNJ QT dandare cwﬂ&mlﬁqﬁ@rdmg to or
anafdg"ou%pat@?ré c8&urd8HesthRBEY H‘m%%éfa‘l’@]e %éhé:ﬂam rgiil%fg:en-Weyl

Lette 2001) 2785; et a
Methmgeﬁ)jez&ganlscbem Chierrie (Meﬂmdwfe(drgamlcﬂfeheﬁﬁﬁ@) Thieme-Verlag,

stufdt 5 GoBRE egatigies Fohh i arisa e Yotk dis mationed above,
dep&Mﬂm@Qﬁ meoélrcﬁﬁﬁﬁ’stéﬁéwmé iRdividear £ cj—ﬁgg %r%er% %VBFJ %88 reactions

wel | -known to the skil person an e carr
duri lagtth© ﬁmeﬁhemsaﬁ @c@neehml Df thesfoamula klimgny ceamtion step it can be

BB S PR Sk s
prot@bﬁ’m grdu%témﬂl@ @pré¥e@n tHeim Fanaiet sibge Jﬂhé %znﬂ‘@sﬁsa%r introduce

Stuttgart, or Organic Reactions, John W
funqijepal/groups ia ﬂ?\%fﬂfnb@fem CELTENo grqtmmwb@hdn radatm readlon step are

conf?érrt&’JJ mﬂ) r&é%lg%cli f)dr@tlb@ q/rhgb? %&@yﬁgr}j&héﬁ;lg rsg'@ e{gles and protective

grotqlmmtmu pneomifsdrfgrotlpﬁ which are $ultadiy/inf @r@ﬁ’fdl\ﬂd‘uéltc%\%e'ére%EBwn to the
neceifs ary of advant ageous to temporaril

Sk'"?g REF$SH f@tﬁip%h%gromﬁpw@@mef ihe formulaelc@am%e guﬂfm by customary -
purfeSiHEyRERQIs r AEmAL 1) L SapEARh ek icppann .

of precursor groups which in a later reaction step are
The compounds of the formula | are useful pharmaceutically active compounds which
upregulate the expression of endothelial NO synthase and can be employed as
medicaments for the treatment of various diseases. In the context of the present
invention, treatment is understood as comprising both therapy, including alleviation
and cure, of disease symptoms and prevention or prophylaxis of disease symptoms,
such as, for example, the prevention of the appearance of asthmatic disease
symptoms or the prevention of myocardial infarction or of myocardial reinfarction in
relevant patients. The diseases or disease symptoms can be acute or chronic.
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20 converted into the desired functional groups. Such

synthesis strategies and protective groups and
wonreoeae groups which are suitable in an i ndpeiae2003/008104

case are known to the skilled person.-If desired,

t he- conpounds of the fornmula | can be purified by

customary purification procezluires, for exanple by

recrystallization or chromatography. 25 The conpounds

of the formula | are useful pharmaceutically active

OiSBEED 6 oA A BB Pyl oo, o
exammlépemdiuvasél;dar tiseate= likerstabl@bnd anstalde dngiwagesiorls) coronary

the context of the present |jnvention, treatpent |s .
he%fﬂ@éf«‘_@%eo_ d'%““c%ﬂ%’?é)@? BPIVPh ACHE SPPhan-RINPHg, heart failure,
my&edrigl #fhiRfon 28tOKeY tfrontHosi, $R#idRe R Hpie cé}Uin% (Sjissel?gre] (PAOD),

prevention or prophylaxis of di Sease synptons,
encadheliabdysfuaotivre athéresplecosist iestenoskis, kadathebdamage affer PTCA,

Ve R B O Ger A TP raipSe ALy AORB AR Bpippanesecondary

PRSERANBI SO O EESARAE LRI Bl

dyskortispzoolyaytdadar anzytbmiadswihemhthehcarapoteds oktheddrmula | lower
ith the co unds of the fornula | include, for.
the Satdlorareula TR Fosfinghoie i Becen bl & iuen fHiing
contiagbptiles. DUIPEURRCEIGNE Forntfla ?ahYadditRsHally HeSeteein the treatment,
Prinzmetal angi na (spas!%a,lb acute coronary” syndrone,
[

i. eHbgrtherpy andeprevaiitemaiidiabates and diahetes comiptications (nephropathy,

S At 8 SHSH KSR, pmoss v
liver,esteopesosis, @¥tiiee maaopgsefdriincdl 6 reshidied GBNisy &learn.

i ncl udi ng essential hypertension, pul nonary

Prefgyrrd indications ane stakde ARaING Pagieyis: cornai h@ﬁ&rﬂi&%@i@» lhypertension,
endg¥ita B Osor MRS R AT HURERACS bbb BIER. | 1

conpounds of the fornmula I | ower the cardiovascul ar

ri sk of postnmenopausal wonen and of wonen taking 10
The.grfPpa P“fx@@%%ﬁ%ﬁ'g&%‘sb%%%@ ¢PRinaiion watkother

L e L _
PN FEAVE sER oD, PR1biaBY IR comrounfs viriéh are able to
enheonp lthe affectaf theephpmpmidsyof the &rmmudg btExgmples of such other

i i h nchi al h [ . —
cordR AR NEEHE AT RIS 2Lt Shis Biinase nniiors
PDE 85 inhilsiofst CERIRYarRBEOREIR Bt dreShetaIScke?8! thi |

to learn. Pre erar egééngﬁaﬁonsoﬁe stabl e %éé?,ngiédazoe
(mgtkinazoley, andoanaleggusheampodndsasginine; petraleydsobiopterth; vitamins, in™ ™

ngot h%!{'i?'al d%afv#nct.i . at heroscl erosis and di abetes

pa Y 'Po%?. AENE A€ of the fornula I can be

used in combination with other
The compounds of the formula | and their pharmaceutically acceptable salts, optionally
in combination with other pharmaceutically active compounds, can be administered to
animals, preferably to mammals, and in particular to humans, as pharmaceuticals by
themselves, in mixtures with one another or in the form of pharmaceutical
preparations. Further subjects of the present invention therefore also are the
compounds of the formula | and their pharmaceutically acceptable salts for use as
pharmaceuticals, their use as transcription stimulating agents or upregulating agents of

endothelial NO synthase, for example in conditions in which an increased expression
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pharmaceutically active conpounds, preferably with
conpounds which are able to enhance the effect of the
woanpoussds of the fornula |I. Exanples of such sChaEP2@6/008104
conmpounds include statins; ACE inhibitors; ATl
ant agoni sts; argininase inhibitors; PDE V inhibitors;
cal ci um ant agoni sts; al pha B%ckers; beta bl ockers;
t hi amazol e (nethi mazol e) and anal ogous conpounds;
argi nine; tetrahydrobiopterin; vitamns, in
of saRféh %%’? ap'iﬁé@a@e&?w%\)@l bAtAe ndialization oéa dicrddeed NO level
conpounds o

the fornula | and their pharnmaceuti cal J[R/
in a patisepisadésiresh lang, in partican their usg 18 mﬁ){)l'ﬁa’{m%lﬁ, hie ?pe erapy and
i cal | ' .
o 3, 5 SRSk 5 Hp S0 BRI B 16908 o preparing

medicBnits fotthéde pargusaBNBurtiemidrel asobject obthe frgsent invention are
thensel ves, in mxtures with one another or in .the

) the

pharfr}amuti@almiaﬁﬂﬁéi@l]ﬁ i(erpharmassHEeal Gampasiians Wil parmpgse an
[t [ ' .

offe R RAL b EPF S ML e o et Rrsler & Pllariiaceutically

acceptasesatikereal bAd lagsharamcasticallyaacteptalilé calrigr, ideine or more

use as transcription stimil ating agepts or "
pharopacsytically acsenirhle sapier Bneegiol eﬁn@?%%ﬁ“i'(ﬁg gddiiyps or
exci&éﬁ%l e in conditions in which an increased expression
04/ 014842 PCT/ EP2003/ 008104 23 of said enzyne or

an increased NO |l evel or the normalization of a
decreased NO |l evel .in atient is desired ' .
A subiact Pk iesproeRE! VaskoT Alelaehase fappounts gf R fprinlia | which
' : the above-
havéS gﬁé%g@ﬁgg%?ﬁggw e &HRSURRPMEdERRiInenf8m the above

elr use for preparing .
defimaticompoonds dbihet foemelapuniiob @se cRimed @smenrapoundspgress, and their

NCRTRETT RNy -
upreg?:@Lngﬁe;}ﬂ i of gﬁ?@ﬂéliéﬁ\l%ﬁﬁt%sé}ﬁoﬂ @RShS Pgarrﬁ@dimmmtk and for use

and/ or a ‘pharnmaceuti cal acceptable .
in thedteatireat ebtheadideaseshmentioned abaye yansceaymaneptical preparations

i e e S FBE RBERB Sl r bl anior

a pHFfiaREGRESly akeeptzidEaIE therbot ded prpteemiaceoticatlyiameeptabbe carrier.
are those cConpounds of the fornmula whi ch

| h
All sihteszanis Bbeve Rndelgw relgting,far axamele: Ity y&jcwg\cﬁnds of the formula
di scl aj f ; . fi f
b LRt A NP 2P Asth fegBRsEBcg corounas. Thus

for &afhple, ARapEee efHemiebentinveniarbae salated dryicyclealkyamines of the
transcription stimulating agent or

formuia I,
(CH,), o
A S
R’ N R?
H

in any of their sterecisomeric forms and mixtures thereof in any ratio, and the

pharmaceutically acceptable salts thereof, wherein in the formula I:
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15 upregul ati ng agent of endothelial NO synthase, for

use as pharmaceuticals and for use in the treatnent
wohod4ve4sde seases nenti oned above, and phar maceBCT/ERR003/008104

preparations which conprise an effective dose of at

| east one of these excluded conpounds and/or a

pharmaceutically acceptable %alt thereof and a

pharmaceutically acceptable carrier. Al statenents

above and bel ow rel ating, for exanple to the

R’ %%Eﬁf ﬁg@gfﬁrgf@g ng{(gfr \Wllcf]1 Wg gaay@ét&ﬁﬁe@ {5]’ substituted by one or more

idertisgl ortfiffepiieabstitaentbietected %neufm@*o@p corsigdlingWf Ot Ce-alkyl,
i nvention are acyl a

th t
halogey) Eyif Saeyl oMo G- G2y TP aPiAIFGN COQPRIECONR{R™, NRR™,

7in any of their stereoisonmeric forms
S(OE?% m Xt u@§ ﬁwi'?ebf in any ratio, and the

phar maceutically acceptable salts thereof, wherein in
e formula |: W) 2004/014842 PCT/ EP2003/ 008104 24 R
'$ §'%\Pf/ hetgrogsd beHbelwhishare sinsypstityies Qr Gare @RS pf Niasy identical or

d1ﬁe?érg§#ﬂ%§htdér‘ﬁ§Qell%te‘&f‘ﬁorﬁrtgg]‘qrﬁuep 8@@%\%{ @B .or different

tuents selected nsi sting of
halogen€s-GiNkMHp; urirmlbsgm’ned ahd 3t |62kt Gtoradsubsituted Cq-Cqg-alkyl, C2-Coo-

alkeSylof v AR oy SRR %al@lampl@dzwé&%g%@m amir,

the | éilt@éntpﬁaigghuﬁlf ?ré@e‘lé@t%ﬁ' Ldfﬁ%’e g S F OHEC,-Cg-

entica ferent substitu ect d fromthe
alkogypaqyloo«ynQ1dﬁg-algylmierca|aﬂoogléhsC1-G§kalkwblm|nm|aadtnh(tOﬁQg—aﬂkyl)amino;

%nglg%bglyﬁ%%t ng q%gaﬁyiltéj Ig@tlgpa 2 ke)[/er’oary-sull)s’ututed Ci-Cy-
alkyE KL ROY: OH; qme%xy\% |y(e SGF%OC% 5&%@@00 'S d)?nRQheSH

substituents of ich a cted fromthe
pheoylasiin; |b&yzo'farmnoq®1-©1o~atayla+myl, ; &}1y¢m>@kyl) CO N(C1-C4-a|kyl)

o BN AR i N RSO R AffleroanyiconC O
alky et(%ﬂﬁédlkylﬁtm pﬁﬁ@@gl ?fét&bahﬁlCKDD@W}?SJb@CHEGBdOCFZO-
24 25
-OC@-@@H@@e kyﬁblz@o@oogfb)q,@u%%%%x\é(wenzﬁ SONRHR
R%S0,NH-; R¥"SO,N(C+-Ce-alkyl)-; and a residue of a saturated or at least
monounsaturated aliphatic, monocyclic 5-membered to 7-membered heterocycle
containing 1, 2 or 3 heteroatoms selected from the group consisting of N, O and S,
which heterocycle can be substituted by one or more substituents selected from the
group consisting of halogens, C4-Cz-alkyl, C4-Cz-alkoxy, OH, oxo and CF3, where said
heterocycle can optionally be condensed to the said aryl group or heteroaryl group
representing R%; wherein all aryl, heteroaryl, phenyl, aryl-containing, heteroaryl-
containing and phenyl-containing groups, which are optionally present in the said
substituents of the said aryl group or heteroaryl group representing R? can be
substituted by one or more substituents selected from the group consisting of
halogens, -CN, C4-Cs-alkyl, OH, C4-Cs-alkoxy and CFs3;

R is H, C1-Ce-alkyl or benzyl wherein the pheny! group can be substituted by one or
more identical or different substituents from the group consisting of halogens, -CN, Cs-
Cs-alkyl, C4-Cs-alkoxy and CFj;
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phenyl am no; benzyl am no; (Cl-Clo-al kyl ) - CONH-;
(Cl-Clo-al kyl)-CO N(C1l-4-al kyl)-; 15 phenyl - CONH-;

wohenyoi4990) N( C1l- C4- al kyl ) -; heteroaryl - CONH-; PCT/EP2003/008104
het eroaryl - CO- N(C1- C4- al kyl)-; (C1-C10-al kyl)-CO;
phenyl - CO-; heteroaryl-CO; CF3-CO; -0OCH2O; -0OCF20;
- OCH2CH2O-; - CH2CH2O ; COOR2P5 CONR22R23; C( NH) - NH2;
SO02NR24R25; R26S2NH-; R27SO2N( Cl- C6-al kyl )-; and a
resi due of a saturated or at |east nonounsaturated

11 ed to 7-nmenbered

R E%ﬂ?%gg e @y&‘{daélgorﬁéng or 3 heteroatons

H; an(])getkghwhmmarhbe gubstnutedrby pheriyg ptierlyl; iddamd; ghd heteroaryl;
cl e.,can be subst l)t ut ed b'y one or nore

Wheé%stetel e Adnatic Sipueaminey SYHIRAOICHERS PNREF Gore identical
or dﬂ@r@lﬂeé‘tfostl%h@?fréhkﬂﬁ'e arbtip €3nafshin )5{ P?ﬂgeﬂéo I G 3:alkyl, Cy-Ca-

where said heterocycle can opti ona & condende
alkoxp@ndaCids;ar yl group or heteroaryl group representing
R2; wherein all aryl, heteroaryl, phenyl,
aryI contai ni ng, heteroaryl 25 containing and

R12 p,hqr@]\,‘lc@@glhmynl ng groups, which are optionally present
in the said "substituents of the said aryl group or

heteroaryl group representing R2, can be substituted

I, ubstltuets electedfromthe rou
R™ s sclepfl fromo e GH eHISIGer - e al kyl . on,
H; @JC&@H@I kadyurstbsiioted 8Ad B&Qsﬂt&téd pKé‘rrWQ)eﬂz?V'he%roaryl phenyl-

é\ewhereln the phenyl group can be subsfituted
Co-oﬁ@d terpare-G Qe ihe §db8t6uet@rﬁf6ff@fwh aruselesteddians the group

cond i bPRGEERS L5, B 8958 s acice STiiblangior more

ofth%&el%labstiweﬂfé €an bd presentt he group consisting of: H
Cl- C6- al kyl which can be substituted by phenyl;
phenyl ; indanyl; and heteroaryl; wherein each of the

3 gr,qrg?fdcc s is u_nsubstitut ed or carries one or
nmore i ftg gf) or different substituents fromthe

group COI’]SI sting of hal ogens, -CN, Cl-C3-alkyl, Cl-C3-
aIkx&andCF:% R12 is Hor Cl-C6-al kyl; R13 is
%Q‘e?et!,‘ec‘f@ frony e SouprAnsistiveQafsti ng of : 10 H:

C C%lal I’ @'FE}’énd §B§st ORd0sd ?Hé%tlﬁﬂgd gﬁ%ﬁw At ﬁéﬁeﬂ@%’ khe

benz eter oary pheny eroaryl -
substth@eryzakméwmdeatsseiécmmftdmaln@gscmpemmistfn@mﬁ Haleg@rRuPN, C4-Cs-

alkylc E?Sfé:gl'kog}zl glﬁé%%e&ém,ﬁ?{\lﬁeop r%orcesoffjl !hese su s’utuen’?sI (l:(;nxge

present;
R, independently from R, is defined as R":
R", independently from R'?, is defined as R'2:

R? is selected from the group consisting of:

C1-C+o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C1-Cg-alkylmercapto, C1-Cg-
alkylamino and di(C+-Cg-alkyl)amino; CF3; and substituted and unsubstituted phenyl

and heteroaryl, the substituents of which are selected from the group consisting of
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of these substituents can be present; 15 R14 is H or

Cl-C6-al kyl; R15 is selected fromthe group consisting
woR004@014886- al kyl ; CF3; and substituted and PCT/EP2003/008104

unsubsti tuted phenyl and heteroaryl, the substituents

of which are selected fromthe group consisting of

hal ogens, -CN, Cl-C3- 20 al kypg C1-C3-al koxy and CF3,

wher ei n one or nore of these substituents can be

present; i ndependently fromR11, is defined as

28, L AR PRI O e oo
subfitutdrits @bkie preiseht; can be substituted by one or nore

substituents selected fromthe group consisting of F,
OH, Cl1-C8-al koxy, aryl oxy, Cl-C8-al kyl mercapto, Cl-C8

21 -alkyl)am no; CF3; and
R %) st F%éjute Lgdéstl%\flcquié]‘kphenyl and heteroaryl,

H; (Eh@uﬁalkyltwhmbm I swibstitied sy ored ecimoe fsﬂbﬁithéﬁtsgie%tﬂed from the
cons g? %ti) gD g4/ 014842 PCT/ EP2003/ 008104
gro%%PB'a%ﬁ in k@kgnd dige+-Cs- %lkydlﬁmm@narydaé@rm-alkyl) and

hetdfo8 Ry ACM @&%IR{I% rWI'il h %fangié?%stlﬁﬁga tb:ytéﬂee ofeggyﬁ%lt%nts selected

prese ecte rom oup cons

frons the gmoup@mnsmtmgl ofwalcugemw& alkbxy Bhd IH(C 6-aIRG!)@hino:

nore substituents selected fromthe group consisting
of F, Cl-C8-al koxy and di (Cl-C8-al kyl ) am no;

Rzz?dyéle&@él fﬁﬂn@hé Hu‘p é&%lstﬂg‘;‘@f‘ oaryl-(Cl-Ca-al kyl) -

whi ch can be su stltut ed one or nore substituents
H; GeCeacalky whichcante gmammted lhyicte ogmofe babstijeests selected from the

B e LTIy T S

andutsloag@nwherdih dakh by Hﬁgaﬁim&ﬂ?c‘; BH‘&%ﬁ 'p%utl?ﬁ'éd HsHRRLS or carry one

sel ected fromthe group consis
or n@gre@lbgtmu@mgs S%IBQT@G! f@n éh&gr()mmtsmmg giteigdensy) k€Ny IC;-Cs-alkyl,

heteroaryl; wherein each of the aromatic
Ci- %?%@ggyggﬂ%’unsubstitut ed or carry one or nore

substituents selected fromthe group consisting of
23 hal ogens , Cl-C3-al kyl, 15 Ci1-C3-al koxy and CF3;
R F@gdqf&Ferat\}ﬂ C10- al kyl ;

R*, independently from R?%, is defined as R?:

R, independently from R%, is defined as R%:

R, independently from R%, is defined as R?’;

R?’, independently from R%, is defined as R%°;

heteroaryl is a residue of a 5-membered to 10-membered, aromatic, monocyclic or
bicyclic heterocycle containing one or more heteroatoms selected from the group

consisting of N, O and S;

aryl is phenyl, naphth-1-yl or naphth-2-yl;
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R24, independently fromR22, is defined as R22; 20
R25, independently fromR23, is defined as R23; R26,
wondapesdent |y from R20, is defined as R20; 2BCREP2003/008104
i ndependently from R20, is defined as R20; heteroaryl
Is a residue of a 5-nmenbered to 10-nenbered, aronmatic,
nmonocyclic or bicyclic hetergrycle containing one or
nore heteroatons selected fromthe group consisting
of NN 0 and S; 30 aryl is phenyl, naphth-1-yl or
nap -yl; WD 2004/014842 PCT/ EP2003/008104 27 m
m'??’gkﬁfgor ; nisl, 2, 3 or 4, 5 for use as
pharnaceutical Wth respect to conmpounds of the
for use as pharmaceutical, all explanations
n'sdféé we with respect to the conpounds of the
fornula | per se |ikewi se apply. Thus, a further
subj ect of the invention also are conpounds of the
for tise aalpharmaoeuticad. as 10 pharmaceutical, in which one
or nore, including all, of the groups and nunbers in
the definition of the conpounds have preferred
Wltﬁ‘?éﬁbétﬁ% cBRIpPURES 'of ISR riRA f&g%se?é@armé’c%utlcal all explanations
preferred neanings or nost preferre ani ngs or any
gIV@p ebwe mthﬂraape@ toﬂh@cpmpuade of thesfosmatecbpeti segllkemseu apply.
|nv ter d or al f or
T S0 s get S i SVeTbR e Sideatibpuids GngBMU | for use as
phatiReutea! Pdvikiehloplesor rAbRY) mcﬂmmg féﬂr 8 t%@‘i;iréebé afi8Indnhbiers in the
capsul es, aqueous, al coh olic or |y sol utions,
defwcmnp@‘ the ompasns's havesqurefasresi mﬂgnlr@s mece preferretigneanings, even

mofE O e Pisehud b Bt SRR beifyp OF G et i@Aning.

subcut aneously, intranmuscularly or intravenously, in
the formof solutions for injection or infusion. O her

Thespharamaceutigalsancarding 4o theninventian aae befasimisjséersdeorally, for
exa‘?&ﬁl?' ﬁ#bgf?)lrﬁ plﬁsoﬁét‘ﬁgt S?ﬁﬁu@l’ a@iétgnsqéaac}rcog?é(c?%lg’ts granules,

rmo nten
hartl remaissteét gelbtin bapaﬂeuta@emlaleﬁhoh@br bil}esmluh@hsafslybtﬂas emulsions

adm nistration in the formof nasal sprays or, aerosal
or suspensions, or rectally, for example in the form of suppositories. Administration can
also be carried out parenterally, for example subcutaneously, intramuscularly or
intravenously, in the form of solutions for injection or infusion. Other suitable
administration forms are, for example, percutaneous or topical administration, for
example in the form of ointments, tinctures, sprays or transdermal therapeutic
systems, or the inhalative administration in the form of nasal sprays or aerosol
mixtures, or, for example, microcapsules, implants or rods. The preferred
administration form depends, among others, on the disease to be treated and on its

severity.

The amount of a compound of the formula | and/or its pharmaceutically acceptable
salts in the pharmaceutical preparations normally ranges from about 0.2 to about 800
mg, preferably from about 0.5 to about 500 mg, in particular from about 1 to about 200
mg, per dose, but depending on the type of the pharmaceutical preparation it may also
be higher. The pharmaceutical preparations usually comprise from about 0.5 to about
90 % by weight of the compounds of the formula | and/or their pharmaceutically
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m xtures, or, for exanple, mcrocapsules, inplants or
rods. The preferred adm nistration form depends, anong
wothErg484on t he di sease to be treated and on i PET/ER003/008104

severity. The amount of a conpound of the fornula I

and/or its pharmaceutically acceptable salts in the
pharmaceutical preparations mgmally ranges from about

0.2 to about 800 ny, preferably fromabout 0.5 to

about 500 ng, in particular fromabout 1 to about 200

ocobl, s 6l PRl 6 185 lghdan g i ou

in aphanmarclemiwrm pbr $e cTatta$ endsoms bRhdre eBMpouREs fof e formula | and/or
5 to, about % % by wei ght of the conpounds of

thely REaF'B?ﬁ%HtQal'y afepRipblersalie Bmﬂh@rc\@m pB&lor ynawe solid or liquid

ohaffBEL I L r USRI ABIA S PR ATEEBIRIMS, b anc.
destred ciarednebination with caherem‘wm'rndoeumm&ictﬁre cohtpduhds eivihg
of the formula | and/or _their

thofBi2yfi o€ oA C RS epe a1 owSt 1o 6 syiiahieradministitien form or
dos8ge TS wHitH EarPthdn 158! LSed BBEY ﬁ%ﬁi&deﬁﬂl:al%rhhﬁn or vetserlnary

subst ances and/or additives (‘or auxilrary s

megigi@e. i f 5 desired, in conbination with other _
pharmaceutical Iy active conpounds having therapeutic
or prophylactic action, are brought into a suitable

Formbftbcﬁldh@h'd?blllfsofdﬁlé’té s&&éﬁ%té@fdﬁléﬁ@ i 1551 g{/é”?cfh BSosules it is

used as a p armaceutical in human or veterinar
Posgiblf t wse, fqoempleh@omaﬁdatarcb;fomexpmplesma:zmsta_rm or starch

derﬁ%@@él %et setgaéggl ‘l'aoqu ' 8 %elgttagtégmgz ggégtg%ss apg,supposnorles
canex)mmis% o d@nsile/ falfs, vidxest Qémll'bohﬁ%ddflﬁﬂ St oisaln‘é ural or

stearic acid or its salts etc ncapsu

hardanedseils, 646 (Hitable carsiar sebgianees farshe Qr@pqmtton bﬁseslutlons for

i I N PN DO O N A——

physibiogicatiyasoaiiurn chigridecddhitiom sicdhols dictesaemMamob glycerol, polyols
solutions for injection, or of enulsions or syrups

SUCIQISE, INVEFt Suigaksldcosmmmeannitobripgetatigiofs etp. k& infBlsmpossible to

Iyop%h‘z%rtrg%oﬁgiggjﬁlgge%f tiizi‘ér:] \%‘Bﬂl% Léﬁ(‘r} tﬂh& %@@fg%%ﬁ%‘ 3%’ %&(:,eoptable salts

and\tegleeetbe eesiilling lyephilishtesj fbradmmm@sr@r Ffepatrmg OFreﬁareﬂzions for
eir

njeg el ahalian. a1 GOl Sy ritacaPsaRe. Inlags anieds are, for
exa@??;??ﬁ?%%*%ﬁ%%% 3P AR BRI i on. "Su bl o

carriers for mecr ocapsul es, inplants or rods are, for
Besides the compound or compounds of the invention and carrier substances, the
pharmaceutical preparations can also contain additives such as, for example, fillers, |
disintegrants, binders, lubricants, wetting agents, stabilizers, emulsifiers, dispersants,
preservatives, sweeteners, colorants, flavorings, aromatizers, thickeners, diluents,
buffer substances, solvents, solubilizers, agents for achieving a depot effect, salts for

altering the osmotic pressure, coating agents or antioxidants.

The dosage of the compound of the formula | to be administered and/or of a
pharmaceutically acceptable salt thereof depends on the individual case and is, as is

customary, to be adapted to the individual circumstances to achieve an optimum
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exanpl e, copolynmers of glycolic acid and lactic acid.

Besi des the conpound or conpounds of the invention and
woanwioa#84gubst ances, the pharnmaceutical prepaPariEe2®3/008104

can al so contain additives such as, for exanple,

fillers, 25 disintegrants, binders, |ubricants,

wetting agents, stabilizers, mulsifiers, dispersants,

preservatives, sweeteners, colorants, flavorings,

aromati zers, thickeners, diluents, buf f er substances,

effe%?"l‘fﬁl'ét ﬁ’deﬁ%HP'oln th&'| Sagfr%gael"ﬂ{ﬁ eé,ﬁ@fﬂ&ﬁéi ng%cﬁng R%e treated,

f ect

~ andcalso ongheger} age),rwaghi and ﬂﬁf\tléual?r@sﬁ'cbhslm%ﬁﬁe 'hh?nan or animal

the formul fo be adm ni stered and/ or of

d
to bﬁ(]‘%ga n%{g ¢iigpeyang 38&"&9& &f aghipn of fiee sempaupdatsedon
whétﬁ‘@r ﬂh@q}s‘é idY ﬁul th%afglé(/aﬂf‘xdof'asacﬂ@ dr%pgcﬁﬁ %{é%rsé qjitpggl@?yéﬂctlc or on

adapted to the in CI T Cums
whetipen other S0P ot arRCIdRRRSEE A DD Htio2® ﬁfrﬁp@@nds of the

h
g e R B B T b e LB ko' tratly

front@b6t 0.3 bRl ¥03HgHka! RIRAISHAERER OIS 1P HEB Singykg (in

ani nal be treat I cacy and
each&ese rﬁn@)pet ke of bnﬂmelght)us a@prcrmlatavfm‘tdwmnish@tloa ¢oia® adult

weigfhg pPrAIRER 75 o s it iocroiEivDP desired dcsdimdtatally dose can
be airRinksiencdi i esingle dbs@d@l4 i Qé‘rtlbﬁlai; Wﬁ%ﬂqﬁfﬂ;%r%f c% fts age

formula |. In general, a daily dose of from a
admigistgsed be diyidagl ingp S@r&rﬁbn‘mtﬁwmpledwoatbmee o@fdurtmdlwdual doses.

ul.ar, from about 0.3 to abo
i sGHR2eh, I8 ind ByBE MR SRRl eeRash o devat
upwapis opdowhwafdy frofithBighidrpdaiRddse. an adul t  wei ghing
approximately 75 kg in order to obtain the desired

results. The daily dose can 10 be adm nistered in a
Thesc| nc:ﬁ.lsr@‘%ftfef éﬂé 1‘otJ IQ { 8%'&}%‘1‘%ﬂaée @@é@ fay; otﬁgépggﬁg%ﬁ@ ! fhose
mdld:a/ted in tITeebr@gmhguNommmlmgiéﬁémﬁré%qﬁcludé '@jlmtl@%ﬁ?ﬁoses such as
on the indi VI dual response, it nay
the H%‘g &y 5&%{@%@!" at eell aptissugssasrplasvieaisesad b@ﬁhemg:al tools and
I
the G4&/88 lrﬁéhjgé!d%E%SFO{ éltb%a?&fmpmﬁhg{ ﬁéﬁﬁpﬁﬁégues

can al so pur poses
phainnaicerdicatly autl\teheompoem.ng Non-1limting exanples

i ncl ude di agnostic purposes, such as the use in the

exam nation of cell or tissue sanples, the use as
ExafipRshem cal tools and the use as intermediates for

the preparation of further conmpounds, e.g.

pharmaceutically active conpounds.

General synthetic procedure for acylations of arylcyclopropylamines

304 mg (0.928 mmol, 1.05 equivalents) of TOTU and 323 ul (1.857 mmol, 2.1
equivalents) of ethyldiisopropylamine were added to 0.973 mmol (1.0 equivalent) of the
respective carboxylic acid in 2 ml of absolute dimethylformamide at 0°C and the
mixture was stirred for 20 minutes at 0°C. Subsequently, 0.884 mmol (1.0 equivalent)
of the respective arylcycloalkylamine hydrochloride, dissolved in 2 ml of absolute
dimethylformamide, were added and the mixture was stirred for 30 minutes at 0°C and
for 24 h at room temperature. The reaction mixture was filtered, the filter cake washed

with 20 ml of ethyl acetate and the resulting solution washed with 20 mi of 5% aqueous
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acyl ati ons of arylcycl opropyl am nes 25 304 ng (0.928
waoni4/0148495 equi val ents) of TOTU and 323 pl ( 1P8%/EP2003/008104

mml, 2.1 equivalents) of ethyldiisopropylam ne were

added to 0.973 mol (1.0 equivalent) of the

respective carboxylic acid imgg@ nl of absolute

di met hyl f ormam de at OC and the mxture was stirred

for 20 m nutes at 0C. Subsequently, 0.884 mml (1.0

sod e g S DEREF 2 S S R A erore

soILdlorneﬂ'hala?gmrlﬁathSe Wiy ériedioesk @ménidond XTRraﬁ1d/\@$aporated The
stirred for 30 mnutes at 0OC and for 24 at room

obtaineeh & preduct was pwiflad Rnpraparative leBbCfGRFE-éBeacetphénle/water +
b é‘?'gé? ed with 20 m of ethyl acetate and

0-1 t@]gﬁ@ggu t [ution washed with 20 ml of 5% aqueous
WO 2004/ 014842 PCT/ EP2003/ 008104 30 sodi um

h epcar onat solution and 20 m of 5% aqueous
ACCQ%ﬂ ﬂ‘?@]ﬂ Pr%%' pEIGRAUSR, stamiagdraa rreerpisdiansmds dri ed

oheRYEIERRNIRS SN RIUaR 8 s P A coon

the Ele(éltaﬁlsrz -phepylegtiepropyl)farbokamiddd efdhedorila laci d). 5
According to the aforesaid procedure, starting from
racem c trans-2- phenyl cycl opropyl am ne and the
respective carboxylic acid of the fornula R2-000H,
the N-(trans-2-p yl cycl®propyl ) car boxam des of the

formula Ic_ O e listed in Table 1 were
S| t he denotati ons of the
he mass Ipunber's of the IGM+H) + peak in

prepared Mx{fabl e 1,

resi due ,

the massispegtra (M) "'bbtained fromthe prepared
conpounds, "and the HPLC retention tinmes RT (in

m nutes) are given. 15 HPLC nethod A

listed in Table 1 were prepared. In Table 1, besides the denotations of the residue R?,
the mass numbers of the (M+H)" peak in the mass spectra (MS) obtained from the

prepared compounds, and the HPLC retention times RT (in minutes) are given.

HPLC method A

Column: YMC J'Sphere ODS H80, 33 x 2 mm, 4 y; temperature: 30 °C; flow: 1.000
ml(min; eluent A: acetonitrile + 0.05 % HCOOH; eluent B: water +0.05 % HCOOH;
gradient: time 0.00 min: 10 % eluent A + 90 % eluent B, time 2.50 min: 95 % eluent A
+ 5 % eluent B, time 3.30 min: 95 % eluent A + 5 % eluent B, time 3.35 min: 10 %
eluent A + 90 % eluent B.

HPLC method B

Column: Merck Purospher Star, 55 x 2 mm, 3 y; temperature: room temperature; flow:
0.45 ml/min; eluent A: acetonitrile + 0.1 % HCOOH; eluent B: water + 0.1 % HCOOH;
gradient: time 0.00 min: 5 % eluent A + 95 % eluent B, time 5.00 min: 95 % eluent A +
5 % eluent B, time 7.00 min: 95 % eluent A + 5 % eluent B, time 8.00 min: 5 % eluent
A + 95 % eluent B.



Col um: YMC J' Sphere ODS H80, 33 x 2 mm 4 p;
tenperature: 30 C flow 1.000 mM/mn; eluent A
wacetdond4ei | e + 0. 05 % HCOOH, el uent B: water PCOEP20031008104
HCOOH;, gradient: time 0.00 mn: 10 %eluent A+ 90 %
eluent B, time 2.50 mn: 95 %eluent A 20 + 5 % el uent
B, tinme 3.30 min: 95 %elueng1A + 5 %eluent B, tine
3.35 mn: 10 % eluent A + 90 % eluent B. HPLC net hod
B Col unn I\/lerck Purospher Star, 55 x 2 mm 3 p;
roomtenperature; flow 25 0.45 m/mn;
HPLt‘frrﬁ%ﬂ{ A acetonltrlle + 0.1 % HCOOH: el uent B: water
Columi. YM@ JiEphkte OPSaldBend3 xta men, 3 ppraormterﬁp%aauraeﬁ@wm 000
+ 95 % el uent 9% nt A+
miiminGHENBA: sestaniriBoteR: Bout 4 005 rtiigoapelc afle: dradient
O £bhye o +50
tmezoﬁﬁ/@m@%? Bluept K E08R eludht B, Hmd2HaKAM: 98 9lent A + 5 %
elue@bBytime ¥BC ndinSph &b ell@SAHBO, %3duentB.mm 3 p; room
tenperature; flow 1.000 m/mn; eluent A
acetonitrile; eluent B: water + 0.05 %trifluoroacetic
acid; gradient: tinme 0.00 min: 10 %eluent A+ 90 %
eluent B, time 2.50 min: 95 %eluent A+ 5 % 5 eluent
Tablg, 1.tExemple3ompaundsoidernulede A + 5 % el uent B. Table

I—Exanpte—eonpountds—of—formutat+cEx e HPECHRIEC
EXo| R2 (MrH) + RT (mn) Method 1 WS TPERHIRTES ™ THPLC
nct. 4- di gt hyl oxazol -5-yl 257 1.999 A 2| (M+H)" |RT (min) | Method

3-am no-5-nethyl pyrazin-2-yl (a) 267 4/55 B 3
1 2- ¢ Rd-dimetbyloxazolei-iiy | t hi azol - 5-yl 29923561 B| 1499 |A

2,6-dimethyl pyridin-3-yl 266 1.119 B %

2 3- aBL-awiro-S-neethyipyiadin-2wl azfa) n- 2- yl (a 2883 4/233B 6|B

6- et hyl am nopyr azi n-2-yl 269 2.057 A |7

3- Ww?éfh thidzdB YT phenyl 34504. 18| B 518 B
33-r %I@i’wgny lﬁzenyly‘:%:%l 2.057 A 9
4”'\'2”6'drHé1!hylpynéﬁlrf3’)§4'”' 3Tyt 323 17902 6h 1119 |B
5 3-amino-5,6-dimethylpyrazin-2-yl  (a) 283 4.73 B
6 6-methylaminopyrazin-2-yl 269 2.057 A
7 3-methylsulfonylamino-4-methylphenyl 345 418 B
8 3-methylsulfonylaminophenyl 331 2.057 A
9 6-(morpholin-4-yl)pyridin-3-yl 323 1.902 A
10 |5,6,7,8-tetrahydroquinolin-3-yl  (a) 293 3.30 B
11 | 6-methoxypyridin-3-yl (a) 269 4.22 B
12 | 2-methylthiazol-5-yl 259 4.02 B
13 | 3-(pyrrolidin-1-yl)phenyl (a) 307 5.04 B
14 | 3-(piperidin-1-yl)phenyl (a) 321 3.63 B
15 | 3-(4-methylpiperazin-1-yl)phenyl 336 1.437 A
16 | 3-(morpholin-4-yl)phenyl (a) 323 4.36 B
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6- met hoxypyri di n- 3-
wa-20m@tohyd4e hi azol
3-(pyrrolidin-1-yl)phenyl
3- (pi peridin-1-yl)phenyl
3- (4- met hyl pi perazin-1 -yl) pdznyl
3- (nor phol i n-4-yl) phenyl

5,6,7,8-tetrahydroqui nolin-3-vyi
yl (a) 269 4.22 B
-5-yl 259 4.02 B 13
(a) 307 5.04
(a) 321 3.63

12

B 14
B 15

(a) 293 3.30 B 11

PCT/EP2003/008104

336 1.437 A 16
(a) 323 4.36 B WD 2004/014842

PCT/ EP2003/ 008104 32 Ex. Ms HPLC HPLC no. R2 (M+H) +
I ( ITi n) Vettod 17 MS HPLC HPLC
EX;,D di met hyl - 1- (thlophen-2-ylnethyl)-1 H 351 5.04 B
nopy roI Ré-yi 18 2-net hyI 3H- benzi m dazo (MS*N) R7P (mirggdviethod
" r‘hl oo T J I I LIII U IICII L' I 384
173, 3%@ &mei@ylsl-ﬂanﬁ*bﬁﬁf E'ﬁéﬁ*ﬁv' 1 pyra @éf 4- yy5 04318 | B
2.8 1 phenyl -5-tri fl uoronet hyl ’
Hp azé? 4-y 372 2 508 A 22 2,5-dinethy
{ 1 A o= 1
t 4! ||r;v. AR PyrT01— 540 2 A 29
185 421 #@%’h@“'t fﬂa§°§f’ I9573 2.050 A P 15'3% A
2-am a¥aTalVai din-3- \/I 264 1 137 A 25
1%. fRomarpyt-iseprmmisfopstiiophen-2nyl o6 (384 12.396 | A
2-chloro-6-nethylpyridin-3-yl 287 2 084 A 27
206- Birhethytipngnylyt Henymazold-yl a) 283 3. 8818 2§2.324 |A
3-am nopyrazin-2-yl 255 2.168 A 29 1 Hindol}6-yl 277
214. 44 Ds-’ltnﬁtmad@th AH-pYdzoft43f B 8372 [2.508 |A
H i Jﬁ ni 277 gﬂB Py ¥
22 12,5- dlmeth I-1- r|d|n-4- Imethyl)-1H-pyrrol-
y-1-py y 2 i 346 2.679 A
3-yl
23 | 2,4-dimethylthiazol-5-yl 273 2.050 A
24 | 2-aminopyridin-3-yl 254 1.137 A
25 6-methylpyridih-3-yl 253 1.611 A
26 | 2-chloro-6-methylpyridin-3-yl 287 2.084 A
27 | 6-methoxymethylpyridin-3-yl (a) 283 3.80 B
28 | 3-aminopyrazin-2-yl 255 2.168 A
29 | 1H-indol-6-yl 277 4.44 B
30 | 1H-indol-5-yl 277 4.35 B
31 | 1H-indol-4-yl 277 4.35 B
32 |3-dimethylaminophenyl 281 2.149 A
33 | 2-amino-4,6-dimethylpyridin-3-yl (a) 282 2.84 B
34 |2,3-dichlorophenyl 306 4.88 B
35 |2,4-dimethylphenyl 266 4.84 B
36 |2,4-difluorophenyl 274 2.73 B
37 | 5-methylthiophen-2-yl 258 4.68 B
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32 3-di met hyl am nophenyl 281 2.149 A 33
2-am no-4, 6-di net hyl pyridin-3-yl (a) 282 2.84 B 34
wa 26804¢hinedak or ophenyl 306 4.88 B 35 2, 4-di net hy PoinaR103/008104
266 4.84 B 36 2,4-difluorophenyl 274 2.73 B 37
5-net hyl t hi ophen-2-yl 258 4.68 B WD 2004/ 014842
PCT/ EP2003/ 008104 33 Ex. MsS3BPLC HPLC no. R2 (M+H) +
RT (mn) Method 38 5-chlorothiophen-2-yl 278 4.95 B
39 4-fl uorophenyl 256 2.32 C (a) The conpound was
ained as salt Wth triffuoroacetic a FKe) €
E>§ 5 4-Fl uoro-N(trans-2-phenyl cycl oprogﬁyglj) benzam' de HPLC
nc(.Er ant iRfmer 1) Racemi ¢ (M+H)" | RT (min) | Method

A-fll yoro I\L /f ranc. 2 v‘\han\l! C_y\.a! Cpr pr! ) benzari-te
3%0( MW@" p'@"é‘?‘dﬂe 39) was separ at ed 2/t o tﬁe% B
enantioners by preparative HPILC on a chiral phase

39 CHéfiugraghemyd; el uent: acetonitril e/ i $8pPopanai32 C
(120/5) + 0.1 %diethylanmine). M5: nmle|= 256 (MtH)+.
HPLC RT 4.07 mn (colum: Daicel Chiral pak AD, 250

mm 10 p; eluent; acetonitrile/isqpropanol

(@) T(flez empoun@ wasghipnesassalhwith ft'r'fgwr%?%'c 3018 gooIO

m/mn). Exanple 41
4- Fl uoro- N- (trans- 2- phenyl cycl opr opyl ) benzam de
Exatripi@d0i oner 2) 15 The title corrpound was prepared as

4-FIgST NotE R AP P Py Ry S by B lovehride.  ves
Rac@ﬁcr: gl-pa W s-ZEﬁleGglﬂloprﬁpaﬁBeWéﬁﬁﬁd?@ dd?ﬁbo@?é! SfeExample 39)

wasasaparaiedrintoethiessnantiparess bymepar)atlve 61PLGwoniachital phiage (Chiralpak
AD: 5t BN RRRIOP RGP B o oo Cieylaing].

MS: m/e = 256 (M+H)*. HPLC: RT =4.07 min (column: Daicel Chiralpak AD, 250 x 4.6
mm, 10 y; eluent: acetonitrile/isopropanol (120/5) + 0.1 % diethylamine; flow rate:
1.000 ml/min).

Example 41

4-Fluoro-N-(trans-2-phenylcyclopropyl)benzamide (Enantiomer 2)

The title compound was prepared as described in Example 40 by separation of
racemic 4-fluoro-N-(trans-2-phenylcyclopropyl)benzamide.

MS: m/e = 256 (M+H)*. HPLC: RT = 4.47 min (column: Daicel Chiralpak AD, 250 x 4.6
mm, 10 p; eluent: acetonitrile/isopropanol (120/5) + 0.1 % diethylamine; flow rate:
1.000 ml/min).

Determination of activation of eNOS transcription
Activation of eNOS franscription was determined as described in detail in Li et al.,

"Activation of protein kinase C alpha and/or epsilon enhances transcription of the
human endothelial nitric oxide synthase gene", Mol. Pharmacol. 53 (1998) 630.
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Activation of eNCS transcription was determ ned as

described in detail in Li et al., 25 "Activation of
wonrai4@i#s4ki nase C al pha and/ or epsil on enhance®CT/EP2003/008104

transcription of the human endothelial nitric oxide

synt hase gene", Modl. Pharmacol. 53 (1998) 630. WO

2004/ 014842 PCT/ EP2003/ 0081043434 Briefly, a 3.5kB

|l ong fragnent 5 of the starting codon of the eNOS

gene was cloned, sequenced and cloned in firefly
Brigflc laf 25RES $o ' gyl

oo TR REGTENED (R Sing Sodaimot e IS §ée Was cloned,
seqygmaed @ﬁdd?tlmﬁd il fireBly |udiferasesexpsession plasmids te dhanitdr activation of

the BAROE HhpBiter b eBerBRbEhe 2FREN, & niiRRR ndelnetal oSl e stable

trandfédted @lﬂiﬂ%kﬁﬁésswé thig QWﬂéf&Eﬁ%@ﬁ@r c%rﬁs%ub]t’ @@siuded for compound
fina

sterile dineth sufow
tesmc@lksrva@redﬁcgbatgdgom/a hﬂor@pﬁpn@s e nedi um was

al  owed. Induction of reporter gene expression in

these cells was neasured using a standard | uciferase

All eornpyuiids wiesé dissORed® gteriléaimethgl SURKIdAIIMSH)NA firfal
cturer's instructions. Luciferase induction

COﬁCﬁnEfai'q?@E? BouBMSQin porablese Megiumeras aliawed.daduetion of reporter
ge H@&?p(?e | es“?p‘fe%% M5 e?soh\éggﬁre?il L?ér?ﬁg a3 %?Iﬁ%ééarﬁ.llﬁﬂféraggtassay

act VI ranscrl l'on Irnductio

systﬂmt(le]I’nega aCéuJNd EbﬁsO)aiccOcdeltmthe:maﬁafadt@ﬁergrhstructlons
| cal TIR v cﬁrt ed at | ow concentrations
'—UCéftX« %?er'afia%t'%’f '”1C Aegubale @er eaimpargddo those

incuBdteN Ieh doNdR a@oﬁ@xﬂ |5lcﬁé% G@Tﬂg% quc?cf? )g?fl ﬁmduc’uon ratio,

i ndi cates the increase o
TIRFGES maiterdaasm‘funcbmsof ccpx’npound cdocgntaationaTypicakig EIR values
ratjion were deter

N P e e e s P
exténde 19;5 8818 ThaniFriueh TYR Ga ke IR(FRY) Which rﬁ@ﬁ:‘é‘f@s fﬁ%slﬁkfre%%e of the

based on eNCS protein detectlon Pr| mar
eNQ#Hranseeptioni ECaoporiuenofdrandaription e1dL$tIO(I Hmt&})zs adurction of

ed an ultivated accordin st andard
CO“JB?S%§ gréﬁﬂ? VR detergyined Wé?rpg“?aﬁ'é’ubat ed with
conpounds for 18 h and the effect on eNGS protein

%ges& on determ ned by a quantitative Western
Thengfératioh goppeiads on. eNP Betranasription ueas ¢cmfnnmedum sadoviE@ssay

bastlch oMO gl “tctot]. bidisky BHinei} wiBHR! T4 Rprd ghiothelal cels

(HUWEC) wens isolansd &Hb]o@ﬁtv@ﬁbd Acéoréingneatshdd4ie rﬁbé@cﬁlrb@ 9Confluent
pol yacryl am de tﬂ el ectropheresi’'s and bl otted

celly weirg ddubgtess with pomiaungs fords Agnd theeeffaat @npﬂN@ﬁrgroteln
expPEYsRSH 88(%#mﬁ‘[btd B ubhERTEELLERM bRANFb LSS re. After compounds

incubation, HUVEC were lysed in ice-cold lysis buffer containing 10mM Tris-HCI, pH
8.0, 1% SDS and protease inhibitors. The lysate was subjected to a standard
denaturating polyacrylamide gel electropheresis and blotted to nitrocellulose
membranes. Using a specific primary monoclonal antibody (Transduction Laboratories,
UK) and alkaline phosphatase labelled secondary antibody (Jackson Labs), a specific
eNOS protein band was visualized and quantified based on a chemifluorescence

detection method.



UK) and al kal i ne phosphat ase | abel | ed secondary
anti body (Jackson Labs), a specific eNCS protein band
woasoaoisdal i zed and quantified based on a PCT/EP2003/008104

chem fl uorescence 30 detection nethod. WO 2004/014842

PCT/ EP2003/ 008104 35 The results are shown in Table

2. Table 2. eNOS transcriptigg i nduction ratios

Compound of EC50 exanple no. (PM 1 18 2 0.060 3

0.30 40.33 50.16 6 0.32 71.8 8 2.0 9 3.5 10

e SR T AL 113 014,11,y 35 1097 U

Table 2. eNOS transcription induction ratios

Compound of ECso

example no. (MM)
1 18
2 0.060
3 0.30
4 0.33
5 0.16
6 0.32
7 1.8
8 2.0
9 3.5
10 5.1
11 0.78
12 10
13 1.3
14 11
15 59
16 32
17 <0.01
18 0.33
19 0.45
20 0.11
21 0.24
22 24
23 0.60
24 0.95
25 1.1
26 0.29




22 24 23 0.60 24 0.95 25 1.1 26 0.29 WO

2004/ 014842 PCT/ EP2003/ 008104 36 Conpound of EC50
wexenpieg4sno. (pM 27 4.3 28 0.43 29 0.10 38CUEP2003/008104

31 0.47 32 1.8 3312 34 1.2 35 0.062 36 0.31 37

0.26 38 0.23 39 0.19 40 1.5 41 0.18 The effect of

t he conpounds of the inventi @ can al so be

investigated in the following animl nodels (aninmal

experinments are performed in accordance to the German

‘WXB@W&W“? gui delines for the
use experj nental ani fal s as gi ven by the Guide for
tdearfpleenaand Use of [(aMpratory Animals of the US

Ani mal s and Treat nent

(Expéfi ments| A - ¢ 43

28 0.43

29 0.10

30 0.10

31 0.47

32 1.8

33 12

34 1.2

35 0.062

36 0.31

37 0.26

38 0.23

39 0.19

40 1.5

41 0.18

The effect of the compounds of the invention can also be investigated in the following
animal models (animal experiments are performed in accordance to the German

5 animal protection law and to the guidelines for the use of experimental animals as
given by the Guide for the Care and Use of Laboratory Animals of the US National
Institutes of Health).

Animals and Treatment (Experiments A - C)

10
ApoE and eNOS deficient mice (C57BL/6J background, Jackson Laboratory, Bar
Harbor, Me) are used. All animals are 10 to 12 weeks of age and weigh 22 o 28 g.
Three days before surgery mice are divided into 4 groups (apoE control, n =10 to 12;
apoE with test compounds, n = 10 to 12; eNOS control, n = 10 to 12; eNOS with test

15 compounds, n = 10 to 12) and receive either a standard rodent chow (containing 4 %
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10 ApoE and eNOS deficient mce (C57BL/6J background,
Jackson Laboratory, Bar Harbor, M) are used. All
wanbigsare 10 to 12 weeks of age and wei gh 2BCTEP2®3/008104
g. Three days before surgery mce are divided into 4
groups (apoE control, n,= 10 to 12; apoE with test
conpounds, n = 10 to 12; eNO87montrol, n = 10 to 12;
eNOS with test 15 conpounds, n = 10 to 12) and receive
either a standard rodent chow (cont ai ni ng 4 % WO

o GRRTLBY BRI PG o gt o

stargfabdlpdderrt chows+ destaoeh pouthein(t Ocdlcﬁﬂ mgﬂeﬁcﬂ pom)rpound (10
or 30 ng/kg/d p.o.). A Anti-hypertensive effect in
ApoE knockout mce 5 Blood-pressure is determned in

C [ dtail-cuff system
A Wﬁiﬁt ec Sg?sﬁﬁlm% @#Eﬁtﬁrt&% t reat ment o%/ ApoE
deficient m ce and el\l()S deficient mce with the test
ounds. t he ressure i s conpared to the .
BlogQBIRReT isateHB e if ronseds aheS AR & Eapulgiized tailcuff system

Vsit@l% @y {ePhs, Kpdie Nd)t Afidy lfré’étﬁﬂstdt%'ﬁA%E &éffé‘?érﬁ%&ésdn‘él ©SNOS
al artery cuff) After treatment of ApoE

defldeht plienwithitbe teattdompwndestbe(biq presaprsuisonared to the results
[ kal. ressed.in,.chow), aninmals are anesthetized

Obt%iﬁ?‘i%'étﬁ $H%°§58|1'ielagﬂ83 i njection of 15 pentobarbital

(60 nmg/ kg) followed by an intranuscul ar injection of

xylazin (2 nmg/kg) and a cuff is placed around the
B. Inkihitioal of xepittima formadioni anstiatharaganeisisefferapral arteqy cwff)

I nvest. 101 (1998) 1225). Briefly, the left fenoral

artery is dissected. A non-occlusive 2.0 mm

Aftd?@ §8 hehementof iApoFadistiod ntRice vithihen@spe oy cathpodhd&r(10
56 nmm outer dianmeter 0.965 nm Becton D ckinson,

mg/l@mr@rSﬁed/nreqhomh)amrﬁa@ad@meamﬂjlﬁ@d ¥ith @ intrapepitongsad injection of
perkd B8, B0FEGH o8 S P e gk Pt 82 v

andcalbhiff iasplacéd Ialr@ﬂﬁﬁtheﬁeﬁﬁirabaiﬂerwasfdédwbedSm)Mlirolvet al (J CI|n
i S cont i nued for 14 days after surgery

InvastelGh{ 1886 228 St iecief Femeralcariary & diRopalpEn Aman-ooclusive
2.0 5 S RYIERS cBf HAIE P PE-S0OBi ARASSHAR®AIY0 56 mm, outer

qua ve western blotting fenoral arteriés
diarae’earl(ﬂa@@‘éatm,dBecﬁtbneEMcklnsoSmrMaMminira\;fhbver@m)dd@dhoed around the artery
andlot?ler lfnfpilgc':e \%V(I)th two 7-0 sutures. The right femoral artery is isolated from the
surrounding tissues but a cuff is not placed. Treatment with the respective compound
is continued for 14 days after surgery. Then the animals are sacrificed. The aorta are -
taken for determination of vascular eNOS expressions by quantitative western blotting.
Both femoral arteries are harvested, fixed in formalin and embedded in paraffin. 20
cross sections (10 um) are cut from the cuffed portion of the left femoral artery and
from the corresponding segment of the right artery. Sections are subjected to standard
hematoxylin and eosin staining. Morphometric analyses are performed using an image
analysis computer program (LeicaQWin, Leica Imaging Systems, Cambridge, GB). For
each cross section the area of the lumen, the neointima and the media are determined.
To this end, the neointima is defined as the area between the lumen and the internal
elastic lamina and the media is defined as the area between the internal and the

external elastic lamina. The ratio between the area of the neointima and the area of the
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25 cross sections (10 pm) are cut fromthe cuffed
portion of the left fenoral artery and fromthe

woanwugsgpandi ng segment of the right artery. SeeCT/@R3003/008104
are subjected to standard hematoxylin and eosin
stai ning. Morphonetric analyses are performed using an
i mge anal ysis conputer pr @§ram (Lei caQN n, Leica
| magi ng Systens, Canbridge, GB). For each cross
section the area of the lunen, the neointinma and the

medi%‘]és?{e@ergé,gesod?% 8 dTh 86 im3ImEqid ki, TRE reduie dteainediimthe s

. the area between the | umen and the internal
compeliadigroup ars campaced teethoseiohtained #7 thecplagebe BEOUR-ea

betvveen_ the internal and the external elastic | am na.

The ratio between the area of the neointim and the

C. Pral&RidH oft dtReRcRISHE BiktBé doRkdiidiPROdhIOARAAHMed8 medi a

I's expressed as the neointima/nmedia ratio. The results
obtained in the conpound group are conpared to those

tained in th I i .
ApoEggep@%gtgpfgg(ﬁrpgre%tgé ﬁ’g’%‘%{"gg?? Wi hitﬁé g%%;gnc:tlggtcr%gnapto#ggtpressed in
chomﬁrﬁpﬁll\;al 4cgifiead. Abkss arerdnmeaidflomasactbmoast sfixead:in formalin and

e respective conpound pressed in how and, fi .
emberited inipeedfinAGIacuS laraatians,@eoswG Ga dRcggops Temdien in the

i n.formalin _an ol j ini
aortap it pofic i PRERY L atd P AP fleed by S PUT staining. For
quantifying &R sfsct OF tieséspective sompotind dinagscataneNOQ axpression the
anal'yzed by oil red O stainin For 10 antifyjn trﬂ
femogalfartariastarenisedds Haig e perigfbol i §é’g) neg "ﬁﬂé’o found
expr =1 ' in thi
arouf 386 e R indsEBianeBiih B¢ BcBbs ohaRs  Dound:
group aE)e ::on‘pared to those obtained in the placebo
group. D. |nmprovengnt of c f ' i,n.di
D. InfyroEbinent el EERARGRNCIEN i GiopaRed AP dprisnERy 8
mce (Charles River Wga GrbH, Sul zfeld), and apoE

deficient mce (C57BL/6J background, Jackson
Old Makowidaype CBABLIRI inine (QMyrles Mivat WigaGragll, 8Htxfeld), and apoE

~wei ghj 28 6 ' i
cercie onlaadel 20ad b ol PRoRIAs AP Bt A 6 mortr
of a@%ah& Weigemng o8 toZRP 2t UiBed @SPRCSIPERINTEBOMIUS are divifipd into 3
and r cerve for weeks either _a standard rodent
groups Q@57 BL/E, ai RiBn@paEwdninol,and 80 apok with easpestiye Fempoypd, n = 8)

ot ot S B 612 TR KBl PR 0 ot anc 0.0
% cIRGIBERRA) BF h¥sndakE Qod@tkehow B ryspentivetdoengrrart $0ang/kg/d p.o.).
Mice are anesthetized with sodium pentobarbitone (100 mg/kg i.p.), and the hearts are
rapidly excised and placed into ice-coid perfusion buffer. The aorta is cannulated and
connected to a perfusion apparatus (Hugo Sachs Electronics, Freiburg, Germany)
which is started immediately at a constant perfusion pressure of 60 mm Hg. Hearts are
perfused in a retrograde fashion with modified Krebs bicarbonate buffer, equilibrated
with 95 % O» and 5 % CO» and maintained at 37.5 °C.

A beveled small tube (PE 50) is passed through a pulmonary vein into the left ventricle
and pulled through the ventricular wall, anchored in the apex by a fiuted end, and
connected to a tip-micromanometer (Millar 1.4 French). The left atrium is cannulated
through the same puimonary vein and the heart switched to the working mode with a
constant preload pressure of 10 mm Hg and an afterload pressure of 60 mm Hg. Aortic



10

rapi dly excised and placed into ice-cold perfusion
buffer. The aorta is cannulated and connected to a
woeondsgssan apparat us (Hugo Sachs El ectroni cs, PCEIEB200g/008104
Germany) 25 which is started inmediately at a constant
perfusion pressure of 60 mmHg. Hearts are perfused
in a retrograde fashion w tB%odified Krebs
bi carbonate buffer, equilibrated with 95 %02 and 5 %
CX2 and maintained at 37.5 C. A beveled small tube (PE
outﬂéﬁ)anusatﬁﬁ%ﬁﬁ@bv tahé eAtnFo R FRRBUNENVESINg Iuﬁtatsdriiteﬂd)wfarobes
ventri cl and pull ed through the ventricul ar
(HSEfrdnsosit $yrstems lapexCatonary flowds caleglatas @sibe @%@eg%getween

el bt R TR ctJ2E0 b Bl o
1000P18 ahHQeB@@eU With B @ dsing spezializel isofwawe ¢HEM, INatocord).

constant preload pressure of 10 mm Hg and an afterl oad
pressure of 60 mm Hg. Aortic WD 2004/014842
oo TR BBl S0 e sl o
eaéth@E/dUrﬁt@Sﬁ@ady Sité earsd ditmnmg volGnTes ramd;prbssxwa Ieadlng

cal cul ated as the dlfferen Eg{meen aI For

Left vetrielar flbwtlomqu W@ymﬁ okt B S Breriop TR
adfisted in 5

acq %{;@{1 rerl vvaf J %ﬁ% Rt HE60 rﬁﬁq—lg‘ﬂahﬁ preldadys abfisted in

tocord Hearts are
mm ngl swp@ot/@r am’mé o8 té 86 rBm My.rHeaits afaaklawehto stabilize at
henodynam ¢ data are neasured duri st eady state,
baseling Q@@F‘it\ﬁ’@s\hﬂt‘ﬁfﬁ%n PEFRPYSF 31 (SYQIUF&E?%H@ ‘Lef t
ventricular function curves are constructed by varying
pre-load pressure. For acquisition of preload curves,
afterload is set at 60 nmHg and prel oad is adjusted
in5 10 mmHg steps over a range of 5 to 25 nm Hg.
Hearts are allowed to stabilize at baseline conditions
bet ween pressure- and vol une-1 oadi ng. WO 2004/ 014842
PCT/ EP2003/ 008104 40 Patent Clainms 1. A conpound of
the formula I, CH2)n O RL Njt", R2 1
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thereof in any ratio, or a pharnmaceutically
weacoEpisatabe salt thereof, wherein in the fornmuPar/EP2@6/008104

Rl is aryl or heteroaryl both of which are

unsubstituted or substituted by one or nore identical

or different substituents seBBcted fromthe group

consi sting of Cl-C6-al kyl, halogen, CF3,

Cl- C6- al koxy, Ci1-C6-al kyl nercapto, -CN, COORLO,
PatddPdrdidddl 2, NR13R14, S(OnR15 and S(O 2NR16R17; 15 R2

is aryl or heteroaryl both of which are unsubstituted

or carry one or nore identical or different

substit d fromthe group consisting of:

At?é)l &@?&téﬁlﬁmg%nsubstltut ed and at | east

nmonosubsti tuted Cl1-C10-al kyl, C2-C10- al kenyl,

C2- C10-al kynyl, C1-C10-al koxy, Cl- C10- al kyl am no and

di (Cl- Clo-al kyl ) & o, t substituents of which are

sel ected fromtheg gkoup cgnsi sting-of F,-OH C1-C8 20

al koxy, aryl oxys —C8- al kY| ner capt o, | NH2

Cl- C8- al kyl al no and dl}l( Cl- al kyl ) am no;

C3- C5-al kandi yl ; phenyl heteroaryl; aryl-substituted

or heteroaryl-substitut ed Cl-C4- al kyl; CF3; NO2; OH

phenoxy; benzyl oxy; (Cl-Cl0-al kyl)-C0O0O; S(O nR20; SH,

in afyet & S1esPRis Pt AITea Dt MLy Oéf%l"ﬁ%ﬁfg\l@g@?
phafgl rgpr Mo brogtighgra iy el |

phenyl - CO-; heteroaryl-CO; CF3-CO; -0OCH2O; OCFZO

R’ i%%@%ﬁ%éa%% N@LCW%@}{E%E%BW%IN %g%&'zdye or more
iderftfeal ﬁ#&ﬁeferﬁ sﬁekmuah%dséréctaa flgpasie gmuwmtmgaéfe@ Ce-alkyl,

at1c, nmonocyclic 5-nenbered to rrerrberg a2 13 14
haldWECcFdeh-@eeaihow,r@m@e-alkyHn@ﬁCaBtmeCN CHPORs , LePAR & . NR™R

t f N O dS W
S(Og'mlg %ﬁg%gg%lj/@%g;b&l/ 888204 41 \?\EI ch heterocycle

can be substituted by one or nore substituents
sel ected fromthe group consi sting of hal ogens,

R? icarrdietsroantbotizo whWregqsubgtﬂu%omry ARe o ngcgpddentlcal or
h I h id
airipy o gRificius LB PGt S5 PSPE obF g o™

hald¥EsiseLONaNH,auMsubsiifited emayat, Ieﬁét&ﬁahosﬁrsﬁtu{e@mwmmaﬂgyl C2-C1o-
het eroaryl 5 contai ni ng and phenyl - cont ai nlaﬁ grou ﬁi
alkegl, e-GnealispnylofaiGy-afiaye b-Groralifansioand e s Grordfieyyamino,

the ggB Lfifert i dﬂ%ﬂu o QU cRld 6hHhEFdlp B6RYBting of F, OH, Cr-Ce-

can
alkoxy, aryloxy, C1-Cg-alkylmercapto, NH,, C4-Cg-alkylamino and di(C4-Cg-alkyl)amino;

Cs-Cs-alkandiyl; phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C+-Cs-
alkyl; CFa; NO,; OH; phenoxy; benzyloxy; (C1-C1o-alkyl)-COO-; S(O)mR?; SH;
phenylamino; benzylamino; (C1-C1o-alkyl)-CONH-; (C4-C1o-alkyl)-CO-N(C+-Cs-alkyl)-;
phenyl-CONH-; phenyl-CO-N(C1-C4-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C+-Cs-
alkyl)-; (C4-C1o-alkyl)-CO-; phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH,0-; -OCF,0-;
-OCHCH,0-; -CH,CH,0-; COOR?'; CONR??R?%;, C(NH)-NHg; SO:NR*R?;
R%S0,NH-; R¥S0O,N(C+-Ce-alkyl)-; and a residue of a saturated or at least
monounsaturated aliphatic, monocyclic 5-membered to 7-membered heterocycle

containing 1, 2 or 3 heteroatoms selected from the group consisting of N, O and S,
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substituted by one or nore substituents selected from
the group consisting of halogens, -CN, Cl-C3-alkyl,
WO04014883- al koxy and CF3; 10 R10 is H, Cl-C6- aCksir2m8/008104
benzyl wherein the phenyl group can be substituted by
one or nore identical or different substituents from
the group consisting of hal offens, -CN, Cl- C3-al kyl,
Cl- C3-al koxy and CF3; Rl11 is selected fromthe group
consisting of: 15 H, Cl-C6-al kyl which can be
whicﬁe ok I§ %aﬁﬁ@&%‘@ﬁtdte@ s ore of MBpEBlibstRbEnts selected from the

teroary ereln each“of the aromatic groups is )
grouprsabisting of bdlogens a€i-GaalisyleCoiCaratk@xyl, d¥hi @xnand s, where said

netefpaysuan ontagal pecerienypd 1 e S50 HhCgab ) HteyBhy oroup
ih§ R, inGefir ' ipMd, et I-

e 8 Shcken gkt ) et oy

containthgsanmd phenylezpnidiningl groups.yihich wse eptianally, pr@ﬁ@ng,lfn_the said

ang.. het eroaryl - ' - W f
subsSijans§ BhEr e R G d g DETaR Sl R B Sseintidys Baf e
substifdted B-dre & fvte siBstiderits kelactanflothe grbapaionsisting of

nore Of these substituents can be present; Rl4 is H
halogen1Cib-Git-RyalkyB ©t1 61-Cs-alkpacarndi Chsom t he group
consisting of: Cl-C6-al kyl; CF3; and substituted and
unsubstituted phenyl and heteroaryl, the substituents
R0 iefH Vd-Ch-atkyt of Bbazyl ethdreipntht henybgroupasas Is¢ Bulpstitited by one or
haleg‘%ens, -CN, C1-C3 WD 2004/014842 PCT/ EPZOOSt/ 008104
more iegitiegl or different suRstityentsdram e grRAMFINSIFINGR! halegenss -CN, Ci-

_subst | can be present; R16, independently
C3'a¥@g§1l?§i?ﬁ%d§&g%ﬁéﬁga as R11; 5 R17, independently

fromRl2, is defined as R12; R20 is selected fromthe
group consi sting of: Cl: | kyl which can be

1- C10-
R" i§pelqcted frem e geupdgion 'Qgg?ﬁost ituents selected from
. ; LSt d fin . ; . .
H; Cﬁ%—%&&\ﬁ@?ﬁ%@ﬁﬁé stidted b&ph@%ﬂ%n@déﬁﬂ%)’and heteroaryl;

yl nmer capt _ _ _
wherein each of the aromatic groups is unsubstituted or carries one or more identical
or different substituents from the group consisting of halogens, -CN, C4-Cz-alkyl, C1-Cs-

alkoxy and CFj;
R is H or C4-Ce-alkyl;

R is selected from the group consisting of:

H; C4-Cs-alkyl; and unsubstituted and substituted phenyl, benzyl, heteroaryl, phenyl-
CO-, and heteroaryl-CO-, the substituents of which are selected from the group
consisting of halogens, -CN, C4-Cs-alkyl, C4-Cz-alkoxy and CF3, wherein one or more

of these substituents can be present;
R™ is H or C4-Cg-alkyl;

R is selected from the group consisting of:
C4-Cg-alkyl; CF3; and substituted and unsubstituted phenyl and heteroaryl, the
substituents of which are selected from the group consisting of halogens, -CN, C4-C3-
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al kyl am no and di (Cl1- C8-al kyl )am no; CF3; and
substituted and unsubstituted phenyl and heteroaryl,
woheo4aksati t uents of which are sel ected from t RETHP2IOR/008104
consi sting of hal ogens, -CN, Cl-C3-alkyl,
Cl1- C3- al koxy and CF3, wherein one or nore of these
substitutents can be present4215 R21 is selected from
the group consisting of: H Cl-Cl10-al kyl which can be
substituted by one or nore substituents selected from
t t tuents can be
allyl CEC QI FATPE, Whoreh ofie diinety T tiegs sabetiue
pwesbnmeroaryl (Cl C4-al kyl )- both of which can be
substituted by one or nore substituents 20 sel ected
fron1the group consi sting of hal ogens, Cl-C4-alkyl,

R'®, FhePAnaL oA did deindbadiRKyl ) am no; Re2 is

on1the group consisting of: H, Cl-C10-al kyl
whi ch can be substltuted by one or nore substituents

47 Se] ect r mt ensi sting of F,
R @d E?ﬂ{%&? (Cis %%fﬁ‘hqcﬁ% arti no and phenyl; phenyl ;
i ndanyl ; and heteroaryl wherei n each of the aromatic

,.groups can be unsubstituted or carry one or nore
20 is setaoted Bomsthecgreups@nsisting ofie group consi sting of

Cy- (Jg@-gﬂ%gwﬁic& %b%%aggltg{ﬁiﬁy ﬂ);@g{g Il erglesjr@?én‘&l%'ﬁ% ggéétsggrom the
groupScd#@fsstmgdagan CR%ZC% PQ%E&V gzﬂ;gw caccré Emg/oﬁém@oﬁﬂ,tm -Cg-
alkylREE0 e shGdamelky Deiine: s and subsiineie 280 ApsUDStiuted phenyl
and Eé{egp%&ﬁﬁﬁg %ﬂsgﬁthén{s Igfglq ar%%e%n%éd‘ﬁgmatﬁe%%gup consisting of

IS areS| red t

halogEnsBONr@AC-ailkET |- Cg-al‘kqucarrd CEs,avhergircgné oc more of these
eterocycl e containing one or nore heteroatons

subsiityteptssean PeRIeIRItgroup consisting of N, 0 and S; 10
aryl is phenyl, naphth-1-yl or naphth-2-yl; mis 0, 1
or 2;

R?! is selected from the group consisting of:

H: C+-C1g-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C4-Cg-alkoxy and di(C1-Cs-alkyl)amino; aryl-(C4-Cy4-alkyl)- and
heteroaryl-(C+-Cs-alkyl)- both of which can be substituted by one or more substituents
selected from the group consisting of halogens, C4-Cy4-alkyl, C1-C4-alkoxy and di(C+-

Cs-alkyl)amino;

R? is selected from the group consisting of:

H; C4-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C4-Cg-alkoxy, di(C1-Cg-alkyl)amino and phenyl; phenyl; indanyl;
and heteroaryl; wherein each of the aromatic groups can be unsubstituted or carry one
or more substituents selected from the group consisting of halogens, -CN, C4-Cg-alkyl,
C4-Cs-alkoxy and CFj3;

R% is H or C4-Cqg-alkyl;

R?* independently from R%, is defined as R%;



15nis 1, 2, 3 or 4, with the proviso that, if RLis
unsubstituted phenyl, R2 cannot be unsubstituted
woheoyi4842 4- br onophenyl , 3- met hoxyphenyl , PCT/EP2003/008104
chl orosubstituted 4Hthi eno[ 3, 2-b] pyrrol -5-yl,
unsubstituted thienyl, naphthyridinyl, unsubstituted
pyridinyl, 3-hydroxy-4 20 nedBoxypyridi n-2-yl,
2,6-dichloropyridin-4-yl or 3,4,5-trinmethoxyphenyl. 2.
A conpound of the fornmula 1 as defined in claiml, in
R2, ifpet{dentif it ReDIis ABRAEE ab®CHB - or a mixture
thereof in"any ratio, or a pharmaceutically acceptable
salt thereof, wherein in the formula | the residue Rl

o6 LS unsupsti tut ed-er. substituted phenyl. 25 3. A
R @Wﬁ%@yf'ﬂ% or'ﬁﬁlﬁﬁn?d 88 Rjefined in claim1, in

any of its stereoisoneric forms or a mxture thereof
in any ratio, orzg_pha[naceuth%ally accept abl e salt
R* tihdepasidentiidram R™iis defired 88MRiTa | the residue R is
or unsubstituted or substituted, nonocyclic 5-
menbered or 6-nmenbered heteroaryl. 30 WO 2004/ 014842

hetd?6aryFRZA As4i@0S 94 5-fhénfberéd toMDatismbeted, rofmatiopinanbeyclic or
as defined in one or nore of clains 1 to 3, in

any  of
bicyclie heteregyals sontaining ppeGE napreateraalipasselaced frpﬂ%lfé\%/group
r.af. | r rmaceutically acceptable salt thereof,
Conmé?gpﬁﬁi’ﬁ?ﬁ@%forwl al the nunber nis 1. 55 A
conmpound of the formula | as defined in one or nore of
claims | to 3, in any of its stereoisoneric fornms or
arylds phepyly Bapibr gk on aRMY)-2¥ii o, or a pharmaceutical Iy
acceptable salt thereof, wherein in the formula | the
nunber nis 3. 6. A conpound of the formula I as
m igl@f1 oed; in one or nore of clainms | to 5, in any of its
10 stereoisoneric forns or a m xture thereof in any
ratio, or a pharmaceutically acceptable salt thereof,

: rgid} 4.n the fornula | the residue R2 is phenyl or
nlsm?é?’od;rrw both of which are unsubstituted or carry
one or nore identical or different substituents

witrehegsroueruhst ks ds UrkiBs R SheM. R cafinot Be uiubstituted pheny,

b , BrridthdlypREAD!, eRrosutskiftiteFa+HCignd(a2dblplyirol-5-yl,
4 bphe‘?‘]@?e;ohyﬁet er oar yyllil)éh pgnzyl ; 15 heteroaryl - rrdgt hc?/l ]¥>'y OH; y
unsGhsiifBtar sy, mephtoyridingly unsubstitrted mysginyl, 3-hydroxy-4-
mee Rl o SRS e AR onypheny.

Cl- C3- al kyl sul fonyl ;

- 2.°A compound of the formula | asdefined in claim 1, in-any of its sterecisomeric forms -
or a mixture thereof in any ratio, or a pharmaceutically acceptable salt thereof, wherein

in the formula | the residue R' is unsubstituted or substituted phenyl.

3. A compound of the formula | as defined in claim 1, in any of its stereoisomeric forms
or a mixture thereof in any ratio, or a pharmaceutically acceptable salt thereof, wherein
in the formula | the residue R is or unsubstituted or substituted, monocyclic 5-

membered or 6-membered heteroaryl.
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phenyl sul fonyl ; NH2; C1-C4-al kyl am no;

di (Cl-4-al kyl )am no; (Cl-C3-al kyl)-CONH; (C1-
WQ2e@oayd4) - SO2NH-; ( Cl- C3-al kyl ) - CO-; phenyl - CEET/EP2003/008104

-OCH20-; -OCF20-; -CH2CH2O-; COQ(Cl-C4-al kyl);

- CONH2; - CONH(C1- C4-al kyl); -CON(di (Cl-C4-al kyl));

-CN;, 20 SO2NH2; - SO2NH( C1- C44al kyl ) ;

- S2N(di (C1-C4-al kyl)); pyrrolidinyl; piperidinyl;

nmor phol i nyl and thi onorpholinyl; wherein all

: |
4. A%ﬁéﬁ:{/ﬁﬂdﬁ&&tg? E%ulgrl %Sgi;e’(fﬂmﬁ% oheYr G cl@ﬁ% 1103, in any of its

ich are optiona present
sterédisdineris forehs oba tnikiuea tiseredf int dmey mpdopaq}mrmgcemaﬂy

het er oar y| up, representin can subpstituted
aCCQ:Rﬁa'@ﬁlﬁesa‘Uhngﬁﬂ)?feWQ%'@é‘? in %‘@rfpgﬁgéﬁéb?é‘&'m IH Bhe group

consi sting of hal ogens, -CN, Cl-C3-al kyl, 25 OH,

Cl- C3-al koxy, and CF3. 7. A conpound of the formla I,
5. A(dOrZ)cuna ¢f the fRimia Rk as deﬁnmu@mmmemof clalms 1 to 3, in any of its

PCT/ EPZO?S/ 008104 . 45 in any.of its, steregQisoneri &
sterpQlsReGE TG St Anwiuie taeRof in 2y rafigy ppa Rprgacelically

accé’@ébl‘é%%‘?ﬂhb?@f' Whefie i e Prhald | thBeiueber ez ein in
e formul a RL is aryl or heteroaryl both of vvh| ch

are unsubstituted or substituted by one or nore

o ASE P i AR RO TR Sl PR 5 ary s
steré&s@@re@ib‘f@%ﬁs oFa-rikturk KbiéiEeF fradh PratioChr a%@ceutlcally
1RI2, NRL3R14, S(O) nR15 and S(©) 2N 7

aCC@Wtﬁlble(ﬁalHéBé@QfaWihBr&bmlhﬂ”tﬁ formulenl faeéealﬁlyeti%ﬁzﬁétmhe@w @rrhe’teroaryl

ot {0 DB 801590 ) o6 o My LGB by g supsons

seldaadPBsimsthe dgedlip Nosisting o H; I(II;JIQCC@GQ-aﬂ{yI |©1a€§-alkoxymethyl 2-
nmonosubsti tuted Cl-C10-al kyl C10- al ke

aml@@@-taﬂwﬁpropmCcEBoCaﬁeoadbanféﬂL eneny; h@!emwb beRgyl;
heteqé%&]}{r%ﬂwfod?ﬂ Farﬁg{%’llljgxyy @%@g?ﬁ%h&@&ﬁet@r%ﬁ %Bﬁmﬁoroethoxy;
(C1-8 ety )-COQ| O3 L3-8 red iy psmirqapemapwm1-Cg-alkylsulfonyl
phetsomiiHa §1-CopNAgIInG: Al dar oY DFYIG: {GpGiralysGONH- (Cr-
Ca-Shy NEBNRR! ¥ ;-84 RN 8ERIptidmyREO-; -OCH,0-; -OCF20-; -CH2CHZ0-;
COO(C1-Cs-alkyl); <CONHjy; -CONH(C+-Cj4-alkyl); -CON(di(C4-Cs-alkyl)); -CN; -
SO.NHy; -SO.NH(C1-Cy-alkyl); -SO2N(di(C1-Cy-alkyl)); pyrrolidinyl; piperidinyl;
morpholinyl and thiomorpholinyl; wherein all heteroaryl, phenyl, heteroaryl-containing
and phenyl-containing groups, which are optionally present in the said substituents of -
the said phenyl group or heteroaryl group representing R?, can be substituted by one
or more substituents selected from the group consisting of halogens, -CN, C+-Cs-alkyl,
OH, C4-Cz-alkoxy, and CFs.

7. A compound of the formula |,
(CH,)

AL

R N R
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al kyl; CF3; NO2; OH phenoxy; benzyl oxy;

(C1-C10-al kyl)-COO; S(O nR20; SH, phenyl am no;
woemayi#az no; (CLl- C10- al kyl ) - CONH-; PCT/EP2003/008104

(C1- C10-al kyl ) -CO N(C1- C4-al kyl)-; phenyl - CONH-;

phenyl - CO- N( C1- C4- al kyl ) -; heteroaryl - CONH-;

het eroaryl - CO N(C1- C4- al kyl #5; (Cl-Clo-al kyl)-CO;

phenyl - CO-; heteroaryl-CO; CF3-CO; -0OCH20O; -0OCF20;

20 - OCH2CH2O-; - CH2CH2O-; COOR21; CONR22R23;

in a’%%%%f’ %%ﬁ%% ﬁﬁﬁa%e\lgﬁeéﬁ%f Igfa zx rg’g? u?ra% ed or
pharftadettigally acsupiasietsaltahedod| wivkrein in, thedoonylealli

5-menbered to 7-nenbered heterocycle containing 1, 2
or 3 heteroatons selected fromthe group conS|st|ng of

R i%g%?ﬂ&e?oarﬂ@bt?%f%ﬁﬁ Ay h§ul§s§?ﬁgt€l o?%%‘stlﬁﬁtﬁd?gy BY¥ie or more

or nore uents se ect romthe 25 group
identicalordifferenbubstitoeyes seleCtedCoal ﬁrysl gro@m-ms@tlngpﬁ C1g-alkyl,

e B S B S S IFASESTN LR R PRSP R

S(Og?wﬁ%%%% ﬁZe Wherein all aryl, heteroaryl phenyl ,
contal‘ni ng, het eroaryl - contai ni ng and

phenyl -contai ni ng groups, which are opt| onal | y present

R? Iélhg hegfss%irg@ryzﬁgﬁi uené%{?h&%@ﬁsﬁ@t&ﬁ é’a%/gcgr?éjgr fHore identical or
diffef stHﬁ%‘F‘ut@%l@BfédQ’forﬁQhéngbrﬁél Cgofsel ect ed from

e group consisting o gens,
halo@lelns(:ENl’NHb km@ubahtmtettandmlezaabmqymgbgtltuted C1-C1o-alkyl Co>-Cio-

ar LRI S84 & S S B pemine

the SRt &lRsof omncroéredsaé@ltearﬁorﬁ lﬂlb%g\lrdu;ﬁmmlétrr@‘@ﬂm@H C+-Cs-
group consistin hal ogens

alkomr mlcaqyksxﬁaaalgylmcangMﬁzb S1deralkylaging anqtql\@g%a%yl amino;

- GOMRRBHN B Ehi: picFhagh AhEUlodRiieh o Mardpailabbitiiarc -c.

alkyBacHy,; N0t 8, Ep‘r@m&ky Cb@fzcym (C$1-Gﬁ1(§salkyt)+G®OetiS(®)mR2° SH;

carries one or nor dent i cal or

phesyiBsting; kanzylamisai (%Cgrélﬁpﬂ)&ﬁ@l"s’t (Hg‘gﬁ)fg]{ﬂﬂ )-GEEAYC1-Ca-alkyl)-;

ornfPEORL AN e o5 A S BRRON, o OG-

aIkyt)Or(Qqs(woFBJkle -COH; phényecat; Hydteroan;d CD@SL(BEsI COut €ACHPQ-; -OCF0-;
ocHRI3 &Y, NeEY o BREFE ONIEEEE B k-1 O NRHR?,
R2°S0,NH-; R¥S0,N(C-Ce-alkyl)-; and a residue of a saturated or at least
monounsaturated aliphatic, monocyclic 5-membered to 7-membered heterocycle
containing 1, 2 or 3 heteroatoms selected from the group consisting of N, O and S,
which heterocycle can be substituted by one or more substituents selected from the
group consisting of halogens, C4-Cs-alkyl, C1-Cs-alkoxy, OH, oxo and CF3, where said
heterocycle can optionally be condensed to the said aryl group or heteroaryl group
representing RZ wherein all aryl, heteroaryl, phenyl, aryl-containing, heteroaryl-
containing and phenyl-containing groups, which are optionally present in the said
substituents of the said aryl group or heteroaryl group representing R?, can be
substituted by one or more substituents selected from the group consisting of
halogens, -CN, C4-Cs-alkyl, OH, C4-Cs-alkoxy and CF3;
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15 CO, and heteroaryl-CO, the substituents of which
are selected fromthe group consisting of hal ogens,
WO CeM4/0C18423- al kyl , Cl- C3-al koxy and CF3, wher ePAQT/ER2006/008104

nore of these substituents can be present; R14 is H

or Cl-C6-alkyl; 20 R15 is selected fromthe group

consi sting of: Cl-C6-al kyl; 48-3; and substituted- and
unsubstituted phenyl and heteroaryl, the substituents

of vvhi ch are sel ected fromthe group consisting of

R0 id L | é 3‘}% OF berts ﬁhfa?% ﬁXIl\e pﬁégﬁréﬁﬂf%ﬁ mNsLidstitited by one or

ese’ su tuents can be 25
mordolﬂeﬁﬁcﬁl orialiferehhslmmmﬂs fripni thengrielip, cansistiegiof dalagens, -CN, Cy-

i ndependently from R12, is defined as R12;
C3-alg(9;l R4 §rk§é3/@8 Fromthe group consisting of: WD

2004/ 014842 PCT/ EP2003/ 008104 47 Cl1-Cl10-=al kyl which
can be substituted by one or nore substituents
R leeemctaﬂfrbnﬂnetgreupgoosnptlmgmﬁl sting of F, OH,

H; Ca—b@%%%%ﬁa %(F E?lp?nlgﬁ%gﬁe@@g n%’gp@ ot heteroaryl;

whers HELER B ffb é’r@%é’cf&ﬂ'@ﬁbé wﬂl%hﬂﬁﬁﬁﬂ&b or @Bfidsebres OIﬂrrwlre identical

e substituents of which are selectedfromthe up
or dlffermtsubaiguemtsa‘rm’altb@gmp cansistog ghalegsns, -C 1-Cg-alkyl C1-Cs-

Cacﬁg koxy and CF3, wherein one or nore of these
alkogogg Bt ents can be present; R21 is selected fromthe
group consisting of: H Cl-d o-al kyl which can be

substituted by one or nore substituents selected from
R™ istbor Ca-Gp-aly; consi'sting of F, Cl-C8-al koxy and

di (Cl1-C8-al kyl )am no; aryl-(Cl-C4-al kyl)- and

het eroaryl - (Cl1- C4- al kyl )- both of which can be

R' @@éﬁéd‘cé&“ﬁ@% e goepaoneBtiagibst i t uent s selected from
gr oup conS|st|n€ of halo ens,

H; C@ﬁeﬁﬂlk}sﬂl, aoqydnénhstbtu andgubst ityterphanyl, bp@Zﬁzberegoaryl phenyl-
h

Merrikii v g S

consigtif bfiealbgens,t-ON, C1-C3-alkyl C4-Cs-alkoxy and CF3, wherein one or more

of these substituents can be present;

R™ is H or C4-Ce-alkyl;

R is selected from the group consisting of:

C4-Ce-alkyl: CF3; and substituted and unsubstituted phenyl and heteroaryl, the
substituents of which are selected from the group consisting of halogens, -CN, C4-Cs-
alkyl, C4-Cs-alkoxy and CFs, wherein one or more of these substituents can be
present;

R'®, independently from R"", is defined as R"";

R, independently from R'?, is defined as R';

R2 js selected from the group consisting of:
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group consisting of F, Cl-C8-al koxy,
di (Cl- C8-al kyl )am no and phenyl; phenyl; indanyl; and
waeb@rooasyl ; wherein each of the aronmati c gr OUpPST/ERZ00B/608104

unsubstituted or carry one or nore substituents

selected fromthe group consisting of hal ogens, -CN,

a-C3-al kyl, 20 Cl-C3-al koxy7and CF3; -R 23 is H or

Cl- Cl10-al kyl ; R24, independently from R22, is defined

as R22; 25 R25, independently fromR23, is defined as
Cr-Ci 3y Wit (I BESRERTLISN B BTG OF o UERLLRAES Bgtiygrom the

groudOhsistihg4st FRQH &2%&"@@@4%10)438 @heeg»au@imerqaptca’c1-cs-

oSS, o SRS RS BTt phom
and 'ﬁ?fﬁoggﬂ echg%gﬁgﬁtu%ﬁ{se&ﬁﬁﬁicﬁ ra?@sbl%%t&f M th@‘{j?féhﬁbbﬁglstmg of

aryl is phenyl, naphth-1-yl or
halogepbi 1GNP-@1-Cs-athyil SCHC3- BllmxyzqnquFs, whergin gne per more f these
e as har macteutl cal. 8. A pharnmaceuti cal

SUbﬁ&‘éﬁ?Qfsa??rb RS PERlsi ng an effective dose of at |east

one conpound of the formula | as defined in claim?7,
21|n any of its stereoisoneric fornms or a 15 m xture
R istesledediflonathie geaupogonsialingrofa phar maceutical |y

T e ———
ronDécBWsh@hHg & C@f Coetkdxy aHddiiC£Caiakyiyamind; artyB(C1-C4-aIkyI) and

Stereoi soneric forms of a mxture thereof in

heteraarydr(CoBfnallgﬂ)aml& sfwhickhy 6an be SHbsliatesp:08a Of More substituents
ool 5 B o CRESRTL . fcand -

Ce-dlkylidtaime; 10. The use of a conpound of the fornula I
as defined inclaim7, in any of its stereoisoneric
forms or a mxture thereof in any ratio, or a

R?2 RN&L BBEAY T #hd Yroup consisting of:

H: C4-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C1-Cg-alkoxy, di(C+-Cg-alkyl)amino and phenyl; phenyl; indanyl;
and heteroaryl; wherein each of the aromatic groups can be unsubstituted or carry one
or more substituents selected from the group consisting of halogens, -CN, C+-Cs-alkyl,
C+-Cs-alkoxy and CFs3;

R2 is H or C4-Co-alkyl;

R? independently from R?, is defined as R*;
R? independently from R%, is defined as R%;
R independently from R%, is defined as R%;

R?, independently from R%, is defined as R%;
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25 acceptable salt thereof, for the manufacture of a

medi canent for the treatnment of cardiovascul ar
wdizeEages? stabl e or unstabl e angi na pectori s, PCOEB2Z@BHP08104

heart disease, Prinznetal angina, acute coronary

syndrone, heart failure, myocardial infarction,

stroke, thronbosis, peripherdB artery occl usive

di sease, endothelial dysfunction, atherosclerosis,

restenosi s, endothel damage after PTCA, hypertension,

Ci ] ¢ . . _
neteREI oo LTS S B IRPed BY L TEABRKE BHRARC Honocyalio or
bicy€lly I@éﬁeﬁoclgfcm”rmniEMhﬁpbné br sorehetérobtondy sélectad fvom the group
ventricular arrhythm a, diabetes, diabetes
consigifig Pichlt VA Shephr opat hy, retinopat hy, angi ogenesis,
ast hma WO 2004/ 014842 PCT/ EP2003/ 008104 49
bronchiale, chronic renal failure, cirrhosis of the
aryl is pleenyl osdpitbdrgiraaphéisrylct ed nenory performance or
arestricted ability to learn, or for the | owering of
cardi ovascul ar risk of postnenopausal wonmen or of

m s "ESr Q;aki ng contraceptives. 5
nis1, 2,3 or4,
for use as pharmaceutical.

8. A pharmaceutical preparation comprising an effective dose of at least one
compound of the formula | as defined in claim 7, in any of its sterecisomeric forms or a
mixture thereof in any ratio, and/or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

9. The use of a compound of the formula | as defined in claim 7, in any of its
stereoisomeric forms or a mixture thereof in any ratio, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the stimulation of the

expression of endothelial NO synthase.

10. The use of a compound of the formula | as defined in claim 7, in any of its
stereoisomeric forms or a mixture thereof in any ratio, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the treatment of
cardiovascular diseases, stable or unstable angina pectoris, coronary heart disease,
Prinzmetal angina, acute coronary syndrome, heart failure, myocardial infarction,
stroke, thrombosis, peripheral artery occlusive disease, endothelial dysfunction,
atherosclerosis, restenosis, endothel damage after PTCA, hypertension, essential
hypertension, pulmonary hypertension, secondary hypertension, renovascular
hypertension, chronic glomerulonephritis, erectile dysfunction, ventricular arrhythmia,

diabetes, diabetes complications, nephropathy, retinopathy, angiogenesis, asthma



WO 2004/014842 PCT/EP2003/008104

49

bronchiale, chronic renal failure, cirrhosis of the liver, osteoporosis, restricted memory
performance or a restricted ability to learn, or for the lowering of cardiovascular risk of

postmenopausal women or of women taking contraceptives.



