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6 February 2007 WD 2004/014842 PCTI EP2003/008104 1
Acyl at ed aryl cycl oal kyl ami nes and their use as0 February 2007
pharmaceuticals The present invention relates to

ed aryl cycl oal kyl am nes of the for
Wm?"%@l )R Olj RNJL\ 2 5 Hin whi ch*ﬁf?%’“g%la“n

have the neani ngs indicated bel ow. The conpounds of
formula | are val uabl e pharnaceutically active
conmpounds whi ch are useful in the treatnent of
various di sease states including cardiovascul ar
i sorder suqh as c‘z&bheroscl e[osis E1!O|throrr‘003| S,
Acyiateééﬂé‘?yéw lamungs iotegE use g B ?’EW F'%nd cardi ac

insufficiency. They wupregulate the expression of the

enzynme endot helial nitric oxjde se and can
' The prebentipysritionl r¢lates énacylated gmlwcmlwf‘?naﬂeﬁ gfc}h% gg@&'}?

expression of said enzyne or an increased NO | evel or
the normalization of a decreased NO | evel is desired.

The inventio Iﬂyétherm}re relates to processes for
t he preparatipn\of coppounds of the 15 fornula I,
their use, i/tz;\ki culiar as actilve ingredients in
“phar maceultﬂ cal s, aNd~ phgpfrmaceutical preparations
conpri si ng them Elﬂldot hel i al NO synt hase (eNGCS,

NOS-111) belongs to a group of three isoenzynes which
produce nitric oxide (NO) by oxi dation of arginine.

I |1 I d f I
in which R par he eyeapiniaa npeated PalovTBe Snnonund g MERdE
are valgftRtharitiabélfical &dtvo BBhoblIRISWhEh bR uSETINA R keutment of
various elrskat;h atatesinelnding isardiovalscilar disprdarseiuch @si at%nrogqh@feﬁﬁ,

oo e oSy e TR o AT A BN e

upregul¥ thedixpiedSioh bhfHenzpineemabthelial ritric bide (NO) synthase and
post-transcriptional |evel. Enzyne al re&%{éﬁr esen

can be applie-ia senditions-in MNch AIBFEESed PEIERSIR B pzygﬁedgr an
lncreasgﬁospté%l' ﬁgﬁ?gﬁﬂ?ﬁ%h&%f V@ddr&ALcHINO WS/d! is desired. The

S eC| Ic am no acids, but also by
inventicsh fuethérmaore relatas to pmesselsﬁors‘rbecpmna;an@mw nds of the

formuEa% I uasteolhspa foulal'a8 acﬁ'\fc’eu‘lﬁg }éﬂiénﬁ?ﬂsdh%%acéﬁacélgl i€

pharmaceutical preparations comprising them.

Endothelial NO synthase (eNOS, NOS-I1I) belongs fo 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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luminal ﬁ@;g@cq ofihe @mitzih?ltswa by theflpo

are, extracellular arginine, 170-estrogen and the
mechani cal stinulus exerted on the 6 February @Bébtuarpd007
2004/ 014842 PCT/ EP2003/ 008104 2 |um nal surface of
t he endot helium by the blood flow (shear_ stress The
WO 2004p1#842  additional ly | eads to regul ati onfQVE 08304
the transcriptional |evel. Thus, for exanple, Sessa
et al. (GCrc. Research 7 (1994) 349) were abl e by
nmeans of exercise training and the increase in shear
stress associ at ed therewith to obtain a marked
ncrease i WWhet he | ation t he
3 10w ihedh ot TI8tehas
addntuoﬂéﬁ#é&@@ tb régﬂf’éfgh g QNQQ’?;LRHQMS%GNBBG&I léver. TWSQWB!’ Gxampl;a/

strati on of inine dose is followed
Sessa efral.y(Chc.tResesirani4 (1;994))3@)mre iahletlygmeans of exercise training

endot hel i
and thefjieRbgp ol S BB BBl BapdimeflBiicgiicin
eNOS.significance of the upregulation of the eNOS protein

is scientifically accepted. Thus, there are findings

whi ch show that the protective properties of the

r ;| th' ifl vRANh&Eenot been

Whethé*l}%'ﬂ%@{]ggqﬁ%%%‘ﬁﬁg?gl ;bhé’lfie ”@/@ﬁl owering effect,
unambiguausly propen.(Thus, fan examplea@@mnﬁtraﬁmso%a(b@hﬁglawemse %0

oo 56 i i e P 98B

in patlemstvﬁﬂ'ﬂmarylheﬁled&eaéé ankl ng regi on of the eNCS gene
("eNCSs pronoter"), and the reduction in the rate of

eNCS gene transcription associated therewith, in the

frgiease in
on o RFESRE ERRLILIRS drnsapsimiatoimi e ok

scuentuﬁeaihmncapuednﬂw thego aye trefings wmﬁlé shew ﬂ@ﬁ thexB®taaEVe on

propoiSH i Gph Ry HERTSSO MBI g, e

to the lipidgowerigoaffcy, atbcsih Lﬂah’t&d anin@ehsy igeNQBbepression in vwo

(Encrognial, Froc, g Red- ot L o8 TSt HBGE" b oty lown et

single ﬁgﬂ{tﬁ‘ltﬁé{tﬁ&% ﬁlfﬁﬁk:ﬁﬁrréglbﬁ of ﬁnem Bbfe F@NO@ promoter”),

nctlono pe in the endotheliumlining
and thet méu@ioocumthee@m:fseuas |geae| trtansqlp@@m pesasinigd Hrerewilindg thee

sepanct ol el S s oS oy sne

(Nakayame Rl al. (Circttation 199n(d ©69) 28645, crl tical steps in early
at herogenesis are speeded up by a decrease in

endot helial NO rel ease, such as, for exanple, the

The cu®ht3RblMpticH theffbre is that the transcriptional and post-transcriptional

mechanisms of eNOS regulation 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 jow

-density lipoproteins, the recruiiment 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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30 density lipoproteins, the recruitnent and
deposition of nonocytes in the intim of vesséFshruan@007
the proliferation of intimal cells. A consequence of
at herogenesis is the formation of plaques on the
WO 290/81482 of the bl ood vessels, which nay i RCVEPROYMEEY 6

February 2007 WO 2004/014842 PCT/ EP2003/ 008104 3
through a dimnution in the shear stress, to a further
decrease in endothelial NO release and a further
deterioration in the pathology. Since endothelial NO
is also a vasodilator, a decrease thereof frequently

throughed dimindmdsn the shegestreass iomfurier decraase ingndothiglial NO

i nde ent .rijsk.. ; 5
oease LA A TENRS poBBE SHE4 DRfoepinremans
vasodil4tBe seiatirepedrsreohsduentiy aiso diatglty hippertemsiam, ehichpoay, lass

. chain of events by _increasing the endothelial NO
an 'ndeﬁﬁli'ﬁ%%’bfﬁcm@e??é'sérﬂ&ﬂﬁé’m fents which lead in
vitro to overexpression of NO synthase in previously
damaged vessels are in fact able to counteract  the
The aimiekz tiapapeutio appioack txthedieatraert of thesedjsardersanust t he

scorsfLE IR s iy AR SR b
expres%@ﬂmhﬂédmnefér eftperiments Whiahubadinestro teagverexptessioraof NO
eSS B S B B L R 38 e
proces<iR\éndrt BRYeRifide BF tHel CUNRENRES of iMf¥p(Rbact (Vararteyet al.,

substances for which it has been possible to date to
Hum. GeheWWheocdd (@R00)6328%se in eNOS in vivo as a side

effect. But in view of the known range of side

effects of this class of substances it is unclear how
Some lbwimolédiilar vadifitcomppupdewhich, inrcel cultures,ahayleadtd @ direct

ot oS58 282 by BALLEALE ot
which Ha8 iamaég{ BeerANdnffRAlae Mbwelet, Hd G‘l‘ﬂ? g@béthfices for which it has

organi zation of the actin cytoskeleton for increasing .
been pageitde indaia dosihew such arincreasa dn eNPS: iR ivoras & pife gffect. But in
. arjous disor . t: f
o ot 5 4y G5B o i 8 of s iAo fr
this effedd @cpresentiad toxidolegitallgwnprpbldmatic RiseWO 02/ 064146, WO
02/ 064545, WD 02/ 064565 and WD 02/ 064546 di scl ose
acyl at ed,

Liao et al. claim in WO 99/47153 and WO 00/03746 the use of rhoGTPase inhibitors

“and agents which influence the organization of the actin cytoskeleton for increasing
- eNOS in endothelial cells and for the therapy of various disorders such as, for

example, stroke or pulmonary hyperiension without, however, indicating a specific way

of achieving this.

WO 02/064146, WO 02/084545, 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 treaiment of
various diseasés, 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.
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benzo- condensed cycl oal kenyl am nes whi ch upregul ate
eNOS expression in endothelial cells and are G&epmhry 2007
pharmaceutically active ingredients for the treatnent
wo 20043/01488x | ous di seases, but there is an ongairEp20e&eat1dsor
further eNOS expression enhancers 30 wth a favorable
property profile. The present invention satisfies this
need by providing the cohpounds of the formula | and
nmet hods of using them 6 February 2007 WD 2004/014842
PCT/ EP2003/ 008104 4 A first aspect of the present
A first aispect of therpresant investion provigesia dompoungofbe farmalal,  cH2) n
0O ~~2 RNR H5in any of their stere0|sorrer|c
forms and m xtures thereof in any ratio, and the
phar maceut i cal ey yccept abl e salts thereof, wherein in |
the fornmula I: yl or heteroaryl both of which
are unsubstit or bstituted|by one or nore
i denti cal diffe tituents selected fromthe
group consi sti ng of! Cl1- Cc-al kyl, 10 hal ogen, CF3,
Cl- C6- al koxy Cd-'al kyl mercapt o, -CN, COCR10,
CONRL1R12, NR13R14 S(O nR15 and S(O) 2NRLfi R17; R2 is
aryl or heteroaryl both of which are unsubstituted or
in any afahelysterm)imnemrfermsiamd midures thergpf inainy mgtic @pd the uent s

ed fr t he {, 5 hal ogens;
pharma_ ; Qi\ﬂfcc?fﬁgh%?@'t?[heggﬂ Igérgfn 'I-'gig%ﬁm% ﬁsubstltut ed
Cl1- C10- al kyl , C2-Clo- al kenyl, C2- Clo al kynyl ,
C1- C10- al koxy Cl1- C10- al ky | anj no

'is anl cercbst@pary&bnéh of yhichoare unkbSed Of alé*Pﬁt'éufsfr’ bY.,ANG AT ALe
ldentlcaﬁ %k ﬂﬁe?éht [Jﬁgﬂtﬁ é}ﬁ%gélggl@d ﬁl‘%ﬁfﬁh@td rBQp EthneF atingof CCeEkyl,

nmercap

halogeﬁ;lf,‘l%%%yél?uygﬁh-@afah lkyllmel:]_:am@, fﬁmwlngn lgsom;“R“ NR*ZlR14
4 pheny eteroaryl; aryl-substitute
S(O)mPor a%ﬁz‘bg&% Ysubstituted Cl-C4 20 al kyl; CF3; NO2;
OH, phenoxy; benzyl oxy; (Cl-Cl0-alkyl)- COO- S( O nR20;
SH, phenyl am no; benzyl am no; (Cl-Clo-al ky It%jchg
2is anyblr I@l@roary{pp’;hqf@zwr@rewuwg;mtpd or CaREAPe o entical or
| CONH- ;
1-Clo- al kyl )-CO;

o B R B oo
halogend|e G NGQ undubstiutesirarid Ai@ast GERosabstitutabdr G p-alkgoz &
alkenyl, Co-Cio-alkynyl, C1-C1o-alkoxy, C1-Cye-alkylamino and di(C1-C1o-aIkyI)amlno,
the substituents of which are selected from the group consisting of F, OH, C-Cg-
alkoxy, aryloxy, Ci-Cg-alkylmercapto, NH,, C+-Cg-alkytamino and di(C4-Cs-alkyl)amino;
C3-Cs-alkandiyl; phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C1-Cy4-
alkyl; CF3; NOy; OH; phenoxy; benzyloxy; (C1-Cyo-alkyl)}-COO-; S(O)R™; SH;
phenylamino; benzylamino; (C+-C1o-alkyl}=CONH-; (C4-C1o-alkyl)-CO-N(C+-Cs-alkyl)-;
phenyl-CONH-; phenyl-CO-N(C4-Cs-alky)-; heteroaryl-CONH-; heteroaryl-CO-N{C-Cq4-~
alkyl)-; (C1-C1o-alkyl)-CO-; phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH:0-; -OCF20-;
-OCH,CH,0-; -CHzCH,0-; COOR?"; CONRZR?; C(NH)-NHz; SONR¥R?;
RZS0,NH-; R¥S0,N(C1-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 hetercatoms 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-Ca-alkyl, C+-Cz-alkoxy, OH, oxo and CFs, where said
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-OCH2CH2O-; - CH2CH2O ; COOR21; CONR22R23; C( NH) - NH2;

S02NR24R25; 25 R26SO2NH-; R27SO2N( C1- C6- al kyl ) 6 Felamarya007

resi due of a saturated or at |east nonounsaturated

al i phatic, nonocyclic 5-nmenbered to 7-ne
WOZ(W@’?@?%WCI e containing 1, 2 or 3 hetero]E? g?éﬂ"%‘g{ ed

fromthe group consisting of N, 0 and S, which

het er ocycl e can be substizguted by one or nore

substituents selected fromthe group consisting of

hal ogens, Cl1-C3-al kyl, Cl-C3-al koxy, OH oxo and CF3,

sai.d 4/0148

neterocyll aP SR RGIENRETE Frse P08 BR PR Y P iRAPATY! U

represe@nﬁ:‘i@I RASHRLrER dll'"a?ylslf?étéro%hhr | pranoy ﬂry%orﬁt@trﬁ’fgo aetﬁi”oa;tylo up
representing R2;  wherein all ary teroa@y éphen yl,
contaln@gﬁndqﬂmnwrwntﬁgnm@ graspsavkich aﬁ%ﬁl@t&ﬂnﬁl Y\presakf in the said

substah{%ﬂ?%%tﬁ&gé‘ig %I")EI Hpr oaﬁgpbﬁpg%&egﬁ{ﬂn@@ Lah B esent

e sal salrd ar group or
substituted by one i mr@s@sumpntssmlmtecgfrm the groupeobsistingsefi t ut ed

e_or nts s cted fromthe group
naloger ol E e, CRARGerARO0CAR e85 al kyl O
Cl- C3-al koxy and CF3; R10 is H, Cl-C6-al kyl or benzyl

wher ein the phenyl group can be substjtut edi&% Ene or
®is HybheCa allyloF baRZbWheraIT Be@fenymesn pahe sUbstised Ryons or

q@hkY.CN, C-
more ﬂ%&%@ﬁfﬁ%@* e ey B areupLonding (RS Sl ©
Cz-alkyl; <G sdlkowy amd: CFi; Cl- C6- al kyl which can be substituted

by phenyl; phenyl; indanyl; and heteroaryl; wherein
each of the aromatic groups is unsubstituted or

|356%bfédq?orﬁﬂ%§’rbuﬁ%l%lstmgrdfl cal 15 or different
substituents fromthe group consistin o F@al ogens
H; C+-Coikyl whichan|heyaubstituteddy Rhiaryh phamd @9@1 ropiyk

tical

whero oMol g PE)RAREL L b o ons

or dlffemlnbsmbstutuemb fodrartlye grobp mmlstmgemfd’tmeyfs -Cph &nyT-aligh: G1-Cs-
Q&f eteroaryl -CO-, the substituents of which are

alkoxy @ €€#'ed from the group consisting of hal ogens, -CN,

' Cl- C3-al kyl, Cl-C3-al koxy and CF3, wherein one or nore

of these substituents can be present; 25
2 is H or C4-Cs-alkyl;

R is selected from the group consisting of:

H: C4-Ce-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-Cg-alkyl, C4-Cz-alkoxy and CF3, wherein one or more
of these substituents can be present; '

R™is H or C4-Cs-alkyl;

R™ is selected from the group consisting of:

C+-Ce-alky}; CF3; and substituted and unsubstituted phenyl and heteroaryi 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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R14 is H or Cl-C5-alkyl; R15 is selected fromthe

group consisting of: Cl1-C6-al kyl; CF3; and sub&Fetruarg@007

and unsubstituted phenyl and heteroaryl, the 30

supstituents of which are sel ected fromthe ro
wozq%(ﬁlgp@tl ng of hal ogens, -CN, CrC3- al kyI lg’@fj#og?l%xy

and CF3, wherein one or nore of these substltuents can

be present; 6 February, 2007 WO 2004/ 014842

PCT/ EP2003/ 008104 6 R166 i ndependently fromR11, is

defined as R11; R17, |ndependently fromR12, is

def i ned | ected fromthe group
'”d%ﬁg‘?%ﬂtﬁyg@"@ t.s,ldlsqﬁ,ﬂﬁd F’ whi ch can be substituted
by one or nore substltuents selected fromthe group
consisting of F,  OH g al koxy, aryl oxy,
" indepemdenily tprmB! e!ﬁﬁ&fnediﬁs % al kyl ami no and
di (C1- C3-al kyl ) am no; and substituted and
unsubsti tuted phenyl and het eroaryl, the substituents
R |ssefecbdaifuimﬂfeegrsapeomsastlrigrafmthe group consisting of 10

CrCroglie i B DB SuBRTERS Py e os e B Rt o T the
group d&h@ﬁﬁr‘;\}i of FRZ@H '@H-@éihﬁ(@is? @rﬁléﬁﬂ@f@-ﬂﬁm@mﬁpfw C3iGgng

whi ch can substi tuted, by ope or
alkylamimg @ntédllférﬂs-ausmlﬂajn@@l eEs @@d@bﬁtﬁuh&é anq!ssmgwaﬁjwted pheny!

S

and he%?@l @%Pgﬁt}lg s gﬁgﬁégféﬁ Q%Iéil@ﬁrorrf ’ﬁle grou, copsisting of
halogerlmat—@Noﬁﬁ “Ch-a{l @l 045 pdlkgaty) andoiF hy) whibrai onda ocmordef these

s,[ tltk_}ted%ﬁ%l one or nore substituents selected from
substitylgRis ¢Ap BE PE¥F st i ng of hal ogens, Cl-C4-al kyl ,

Cl- C4 al koxy and di (C1- C6-al kyl)am no; 20 R22 is

selected fromthe group consisting of: H Cl-Cl-alkyl

" is spiectad feam theeoroup sonsisiingcdfby one or nore substituents
el

H; C1-§ \mﬁli )Fggm)% Eﬁlatﬁ%g& By&)ﬂ??g rﬁédﬁ% 9% 5 éltd:ﬁ%’lts s?lecteﬂ fron1 the
group ddndiatnyg of F a(he[)daalkmqomoydil(Cwﬁ@aIkylbammofargﬂf—(&#(éﬂkyihﬂc

neerodLE RTINS el Bt Sordipens

selecteA HoRo R roud-dbnsfetingf AhIYERSs, Ci-C-alkyl, C1-C4-alkoxy and di(C+-

Ce-alkyl)amino;

R? is selected from the group consisting of:

H; C4-C1p-alkyl which can be substituted by one or more substituents selecied from the
group consisting of F, C4-Cg-alkoxy, di(C4-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,
C-Cs-alkoxy and CF3;

R? is H or C4-Cyp-alkyl;
R?, independently from R%, is defined as R%;

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




25 C1-C3-al koxy and CF3; R23 is H or Cl-Cl-al kyl; R24,
i ndependently from R22, is defined as R22 30 RZ¥sbruary 2007
i ndependently from R23, is defined as R23; 6 February
w0 28007484200 2004/ 014842 PCT/ EP2003/ 008104 7 pdRAP2063/008104
i ndependently from R20, is defined as R20; R27,
i ndependently from R20, is defined as R20; heteroaryl
is a residue of a 5-nmenbered to 10-nenbered, aronmatic,
nmonocyclic or bicyclic heterocycle containing one or
nore heteroatons selected fromthe group consisting
R, indaafpehherﬂrg&fmh B, & ddfined syl , naphth-1-yl or
naphth-2-yl; mis 0, 1 or 2; nisl,2,30r4; wth the
proviso that, if RL is unsubstituted phenyl, R2 cannot
27 ' ® I 24- br onophenyl ,
R ’mc%?’r?g?ﬁg@t nté%l’,qjs C o?ggu%s't ituted
4Ht hi eno[ 3, 2-b] pyrrol -5-yl, unsubstituted thienyl,

napht hyr.i.di nyl -~ unsubsti el .3- -4
neterodfdin 15y B 5t EB b db Bk btnass pfages o
bicyclicheteracydié bBRtAIRINGBIRIO mord Htaroadnassetadted fromi the graup

. compound of the formulal, CH2)n O 1~21 RNR H
consisting Ay Q#nd B5 st er eoi someric forms or a mixture
thereof in any ratio, or a pharnaceutically
acceptable salt thereof, wherein.in the fornmula |I: Rl
aryl is phenyk; paphth-1hdtog naphti2-yiot h of whi ch are unsubstituted
or substituted by one or nore identical or different
substituents selected fromthe group consisting of

mis 0, ¢br@6- al kyl , 6 February 2007
nis1,2,3o0r4,

with the proviso that, if R is unsubsfituted phenyl, R? cannot be unsubstituted phenyl,
4-bromophenyl, 3-methoxyphenyl, chlorosubstituted 4H-thieno[3,2-b]pyrrol-5-yl,
unsubstituted thienyl, naphthyridinyl, unsubstituted pyridinyl, 3-hydroxy-4-
methoxypyridin-2-yl, 2,6-dichloropyridin-4-yl or 3,4,5-trimethoxyphenyl.

A second aspect provides a compound of the formula |,

?CHz)n o
1 NJJ\ b l

R \ R
H

in any of its sterecisomeric forms or a mixture thereof in any ratio, or a
pharmaceutically acceptable salt thereof, wherein in the formula I:

R' is aryl or heteroaryl both of which are unsubstituted or substituted by one or more
identical or different substituents selected from the group consisting of C1-Ce-alkyl, |




7a hal ogen, CF3, Cl-C6-al koxy, Cl1-C6-al kyl mercapt o,

-CN, COOR10, CONR11R12, NR13R14, S(O) nR15 and6 February 2007
S(O 2NR16R17 ; R2 is aryl or heteroaryl both of which
are unsubstituted or caréa?/ one or nore identical or

di fferent substituents ected fromthe group.

consi st ng of : hal ogens; -CN, NH2; unsubstituted and

R LV

| - 8(0)F 2 akd Sr0l KW "8no and di (C1- C10-al kyl ) am no, - the
substituénts of which are selected from the gr oup

consisting of F, OH Cl1-C6- al koxy, aryloxy,

R%is a&ﬂ?rﬁe}%ﬁéﬁl @{rfog%h‘r?‘%h %‘@_s&s}fgﬁég ﬁ)('g !%I Hhﬁer r’ﬁP% identical or

differerft slibstit@ents selecipt fonbthel grovpecbrsistingtadr oar yI subst ituted

o oy i B AR Bt 00
alkenylb%}il%élﬁyﬁﬂ Cf@éoﬁga l&ﬂ)-a ino and dl(())/]-ngllkyl)amlno

the sulqgh@nms qt@dm(mre@@ qdjfrgm thq@pgp@gpyptlrmxﬁ OH, C4-Cs-

o A O L e e

Cs-Cs-alkandiffiiten ryl-Subebided mm;sumtmd K4~

T T R e

phenylfhuhel‘lﬁérizganﬁiﬁélqelf Db Elkglj mﬂw‘ @ébcqo-alkﬁy-aﬂ@ﬁnﬁ C4-alky|)-

cont ai ni het er oat ons sel ect ed

phenyl-CQdNh phemrltﬁﬁrmen@@tlﬁyhg h@terwrybcaw-@etemndﬁ)O«N(CrCr
alky; (e GrorE £ e G4 MplarbarRECRy; PRk B0, ogF0-
-OCHZM@-QQIHZCI% Ceom@};l CORRZESS, E(BMWHQSOM I%?F;d CF3,

26 el d het e rocycl e can opt| onap.'&i.){F ge cond§nsed to
R SOzN:h-le 'R S@z@l(c;rcgaw& and pdesideela sgiustpd of afeaent i ng
' monoulf%tﬁlrﬁ{é%rfﬂfgﬁaﬁé 'm&[}o\ﬁ#rcllclﬁehﬁ afefl to ﬁﬁ\%’ﬂiﬁered heterocycle

cont al ni A eroary contai ni ng and
‘ oontalnimgelnjzl orchmtaraatmgs selectpd fromtthe Igrmmacmmstmgaalf Ny Onsls®aint

h d
i b S5 BB g R oBEBt oo
group cggﬂgtf@t iﬂ; hg efhsSQ Jg!nMSYB @%asﬁk&(ycs@l-l Jfoxe Iantd f(EFagwhu@ said

heterocggle can a»phmqllymoodense@o the;said ary wmpkwe@ﬁ% eroMp)

b. or
roprosclifif R el tiCaV. nefisRy ol ofyiRRbiditibg ool
containing@nd phengl-sdnitaiging fgrduplspwhich are Gpliorily pBssent inthe said

. Cl- C% al ko_>éy a‘nd CF3; . 2 _
substituents of the said’aryl group of heteroaryl group representing R, can be
substituted by one or more substituents selected from the group consisting of
halogens, ~-CN, C1-Cs-alkyl, OH, C4-Cs-alkoxy and CF3;

R" is H, C-Cs-alkyl or benzyl wherein the phenyl group can be substituted by one or
more identicat or different substituents from the group consisting of halogens, -CN, Ci-

Cs-alkyl, C1-Ca-alkoxy and CFs;

R" is selected from the group consisting of:
H: C4-Cs-alkyi which can be substituted by phenyl; phenyl; indanyl; and heteroaryl;




R11 is selected fromthe group consisting of. H,

Cl- C6- al kyl which can be substituted by phenyl ¢ February 2007
phenyl ; indanyl; and heteroaryl; 6 February 2007 7b
wherei n each of the aroqptic groups i s unsubstituted

or carries one or nore i‘dentical or different
substituents fromthe group consisting of hal ogens,

in RERrdthARE iSAns s iESondBrmbre ileftical
whars S Ml S I ittt
or differeht sittistifibntafrarh ithd groap donsistinigsafihalogets afil, SatbstalityhtedCs-
phenyl , benzyl, heteroaryl, phenyl- CO, and
amoxy?fé’(@%@iaryl -CO, the substituents of which are selected
fromthe group consisting of hal ogens, -CN,
Cl- C3-al kyl, C1-C3-al koxy and CF3, wherein one or nore
R"™ is Hogr ¢eselkylibst i t uents can be present R4 is H or '
Cl-C6-al kyl; R15 is selected fromthe group consisting
of . Cl; C6-al kyl; CF3; and substituted-and
R is selesledstont tHeegtopp eondistimgafhet eroaryl, the substituents

;g oGk gtdsd o sub o0 o R o, -
CO-, anthRET0RNMTO-OtheBibStitaénts BEARichIES bEleodtiony the dreup
present;” R16, I ndependently fromRlf, is defined as

consisting of halpgans, -6NeGefaeiyl. 1fGomkexyiand CEs yhersia gng of ppse
ks | ect the group consisting of.
OftheS%%&Ei'E‘-eiﬁ‘%% %i?%%%n be substituted by one or nore

substituents selected fromthe group consisting of F,
. O Cl-06-al koxy, aryloxy, Cl-C6-alkylmercapto, Cl1-C6-
R™ is Han&-Gerd¥¥: and di (C, - C6- al kyl ) ani no;  CF3; and
substituted and unsubstituted phenyl and heteroaryl,
t he substituents of which are selected fromthe group
R is seledtedSfromthecdroup adnsiging of- CN, C1- C3- al kyl ,

o £1-C3- al kox _CF3 r e _ hese
Ciow 5 G oA i B e P oo 8
substituents of which are selected from the group consisting of halogens, -CN, C+-Ca-
alkyl, C1-Cs-alkoxy and CF3, 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'%;

R? is selected from the group consisting of:

C¢-Cyp-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C+-Cg-alkylmercapto, C1-Cs-
alkylamino and di(C+-Cs-alkyl)amino; CF3; and substituted and unsubstituted phenyl
and heteroaryl, the substituents of which are selected from the group consisting of
halogens, -CN, C-Cs-alkyl, C+-Cs-alkoxy and CF3, wherein one or more of these

substitutents can be present;




R21 is selected fromthe group consisting of. H,
C -Cio-al kyl which can be substituted by one oﬁFn’umuery2007
substituents selected fromthe group consisting of F,
Cl1- C8- al koxy and di (C, - @ al kyl ) am no;
aryl - (O -C4-al kyl )- and ‘“heteroaryl -G - C4-al kyl )- both
of which can be substituted by one or nore
T El st sel ect.ed frfom t he group consisting of
Is 5§, ‘B’iﬁiél r@gpgpﬁyptlng(ﬁ C4- al koxy and di (G -
Cafkyioh d99oRe o thré QibstierEs SelBcted from the
H; C1 ng-ﬁ& st |’%ﬁ%ﬂgeswﬁwt§ it kyl which can be substit ut ed

|
group dgpsisting @frFq o Ga-gliot ﬂmd(j@z@sé&rélkﬁlo‘ﬁ@lﬁof Ay Gates- @K ingn

rotorod 8Ll bl s oy G allons
selecteddoim thie gringp esrmisting of galmgpss & rCatkyinC1G-alkony and dr(C1-
one or nore substituents selected fromthe
Cﬁ“alkygﬁ@d%’ consi sting of hal ogens, -CN, Cl-C3-alkyl,
C3-al koxy and CF3; R23 is H or Cl-Clo-al kyl; R24,
| ndependent ly fromR22, is defined as R22; R25
|saele@tgddmmqgr0ﬂp@mm®g¢fs defined as R23;

i on BRSO i s oo

group doﬁmsﬁng ofH, GIIJ@C@élk@qﬁdit@mdﬁ)@xaﬂ@l)ammﬂhmbpﬂmyethenyl lndanyl

and hef@ t\lo{ﬁergmno%d?cflﬂh%ﬁ%%ppébl 7 Cl r@gﬁé@uﬁa‘d&ﬁqﬂﬁg ohe
f NN | G-Ca-al
or mor%%@ﬁ%g?@)@%&édgg%ﬂm@grd&p@ﬁs:&mﬁﬁ(ﬁazltb@eé@kﬂ u(gr 33 alkyl,

C-Ca-aBl@3y and€hai s1, 2, 3or4; for use as pharnaceutical. A
third aspect provides a pharnaceutical preparation
conprising an effective dose of at |east one conmpound

R2 is HPor ¢hefdikyrul a | as defined in the second aspect, in
any o? its stereoisoneric forns or a m xture thereof

in any ratio, and/or pharmaceutically acceptable salt

R2. indteBSﬁcfé?\ftIy%% ﬂzq?gadémgg%iﬁzz&l |y acceptable carrier.

'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-menibered, aromatic, monocyclic or
-bicyclic heterocycle containing one or more heteroatoms selected from the group
consisting of N, O and S;

aryl is phenyl, naphth-‘i-yl'or naphth-2-yi;

mis0, 1or2;




A fourth aspect provides the use of a conpound of the
formula | as defined in the second aspect, i n6deyruafy 2007
its stereoisoneric forns or a mxture thereof in any
ratio, or a pharnaceutlﬁﬁely acceptabl e salt thereof,
for the manufacture of di canent for the
stinmul ation of the expression of endothelial NO
nis1, syhghpse. A fifth aspect provides the use of a
conpound of the fornmula | as defined in the second
_ aspect, in any of its stereoisoneric forns or- a
' hereof in any ratio, or a pharmaceutically
foruseragg}i\%[rﬁ%cfeéﬁggl?t thereof, for the manufacture of a
medi canment for the treatnment of cardi ovascul ar

di seases, stable or unstable angina pectoris,
A third @@p@ﬁa?rywdéﬁra phamaessticaimrapasiiah comprising an effective dose

o at oS RS T R A R SBE oot n o

of its smoemsmmeac foreenoea neixides tredrbel indisfrafis! asdror
at her oacl erosis, restenosis, endothel damage after

pharmaeggical niatle salt taereshand e paseracentisally, agseptahiar y

carrier,nypertensi on, secondary hypertension, renovascul ar
hypertensi on, chronic gl onmerul onephritis, erectile
dysfuncti on, ventricular arrhythm a, di abet es,

R R T
secondf éﬁde@f n aﬁy of h@%tére@fsoh'ré?iclfbﬁﬁé or SShKARE RS eDF in  any ra%tlo

restricted menory per ormance or a restricted
ora phamawlﬁallsoacmntabiaesaltdm:reorﬁ,gfoothecmdutamsemfaw ri sk

e T INT IAR  LTTI——

corrpounds of the formula | such as, for exanple, aryl,
_ 6 Februag&ZOO? 7e heteroaryl, al kyI etc., can be
A fifth aspeslaprovisiesdha useiafescorapryndiod thefaempeladest dafirfedimthe

second 258t B A5 of Y Sl S5 sHRR; J6eh A 588 FehpEgh Ao
‘or a phatinidoautioallyf scseptatslp salthesreof\FortheamantiaRturBef a

m& é}Clo al kyl') ami no group maeg be nmentioned in which
medicameat fgrithe treghbent of cardiovaseriardisersas, stable or gnstablent .

enona 48038 54 o ATl bl SHTH By, °

syndronm,rlmaruimltlrd,uayﬁcsardnat ll‘l@'@'ﬁtl@ﬁ? stigke! tHrorddsist periphanp! e,
four or five substituents. \Wen a

b¥ one, ..t wo, ret:?'@!j

artery og 'Ha'aeidé,smpnﬁg akflysfupstion. abesosalerosis; (RsieRosishe

endothel 4a#ld r
1SRRI P TR, Repd A syl bEAERIOh ARGy

_ hypertehi:mamecmndlar)ahpﬂmhbnmucrénova:ﬁcu!ardiypertefﬁbiba, chronic

glomerulonephritis, erectile dysfunction, ventricutar arrhythmia, diabetes, diabetes

complications, nephropathy, retinopathy, angiogenesis, asthma 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.

If groups or substituents in the compounds of the formula | such as, for example, aryl,




al so applies when they are part of other groups, for
- exanpl e al koxy groups, al koxycarbonyl groups 6iFebruary 2007

substituted am no groups, or when they are

substituted. 6 February 2007 WD 2004/014842

PCT/ EP2003/ 008104 8 Exéﬁ%les of al kyl groups are

nmet hyl , ethyl, propyl, butyl, pentyl, hexyl, heptyl,

0

he’ceroéﬂ'glt ¥||kxl etF E¥|l1 bg‘ﬂ)‘?&?(%nt Isé\[)é‘?agﬁltrﬁ gsall‘Tiﬁdéf!é%ESntTyeﬁcbrﬁ ¢agh
other hzee thdatmeahmga mniwt&cyand @r@qwqeemr%acbun@WlduaWéS@mlﬂemlcal -

with orgﬂlfgevrg@}ger ep%'@l’,ls Sglgﬁy s?ré%;ég&]d ued&‘, g&-(%f%@ﬁ ﬁr@% OQIE

be meioned Gt @hickithe afkyMduibstituinesicsn b@meatmsai ar differssit. Whera

carbon atons. Exanpl es of such oal k r.esi dues
group iate egmpawadsfithe mel?d&ayl e %H% % stityted. N et nit -
carriesOHe! &Wﬁt{ﬂ{a Pétgtggntﬁ YiEEAP64 ¥ubst|ﬁltéd %Fé)%ﬁ‘ﬁ;ﬁé!' b rié“ Bfo, Ctﬁfée
be “sub one or nore identical or different
four or@ive Gubstitlgrts. eremi a@soup is sphstitiied ibyrtwb or mara ghbstituents, the

substtEEBAT Be HerTERY M S A KRR S eyt 5 ™

2 3 di met hyl cycl opentyl . 10 Furt hernore, unless stated
herwi se, the term al ‘here al so upclu

Alkyl, ajmb%t%d allsyny residyep; cap H\?@%O%‘%faﬂéh? &gy HCLEK/FYC"C This
e r8upd or

also e AHER 1S 610 (Rl P Gl BXample Ao B OURS. s,

alkoxycﬁanbom arauipe ansybstijuted peina groupsastwhan thay arasubstituted.
resi dues, for exanple arylal kyl -, hydroxyal kyl - such
as hydroxy (G- C3)-al kyl- or al koxyal kyl - such as
Cl-C4-al kyl-O (G -C3)-al kyl -, the substituents can be
15 present in any desired position. Exanples of
al kenyl and al kynyl groups are vinyl, 1-propenyl,
2-propenyl (i.e. allyl), 2- butenyl,
2- et hyl - 2- propenyl, 3-nethyl - 2-butenyl, ethynyl,
2-propynyl (i.e. propargyl), 2-butynyl or 3-butynyl.
The term al kenyl here al so expressly includes
cycl oal kenyl 20 groups and cycl oal kenyl -al kyl - groups
(i.e. alkyl substituted by cycl oal kenyl) which groups
contain at |east three carbon atonms. Exanples of
cycl oal kenyl residues are cyclopentenyl,
cycl ohexenyl, cycl oheptenyl and cycl ooctenyl .. Al
cycl oal kenyl groups can be substituted by one or nore
identical or different Cl-C4-al kyl residues, in
particul ar by nmethyl. Furthernore, unless stated
ot herwi se, the term al kenyl and 25 al kynyl here al so
i ncl udes unsubstituted al kenyl and al kynyl residues as
wel | as al kenyl and al kynyl residues which are
substituted by one or nore, for exanple 1, 2, 3 or 4,
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identical or different residues, for exanple aryl
groups. In substituted al kenyl and al kynyl re68iFdbrassy 2007
for exanple aryl al kenyl -, hydroxyal kenyl - such as
(C2-C3)- al kenyl - or al koxyal kenyl - such as
WO’@@@% kyl - O (C2- C4-ai kenyl ) -, the subs¥FT’E’é’r‘??3§"°§%{i‘m
30 be present in any desired p03|t|on 6 February 2007
WO 2004/ 014842 PCT/ EP2003/ 008104 9 Exanpl es of
C3- C5-al kandi yl are -CH2 CH2-, -CH2-CH(CHS) -,
- CH2CH2CH2CH2- and - CHR2CH2CH2CH2CH2- groups. | f not
stajed ot herw se ove- ned [ S,
Examplﬁﬁeﬁ%'ﬂwgr% arg aéﬁﬁk}ﬁ “eByl; Bopil B yﬁﬁ&ﬂﬁé{@?‘@%@ﬁﬁf‘ St
nonyl, de’§l! ﬂiéerﬁrs()hﬁ?d Sithéde Jé%ld@é@élédpbropﬂsﬂs@b{ﬁﬁ) |s§péht§d§sec~butyl

unSubstituted or can ca

){ nmore, for exa m?l e 1,
tert-butyl, neppentyl, 3, 3Himaeibylbutyls Fh? RS glkyl |h$€ﬁ alse sypressly EIudssy e

cycloa!lgfféfoﬂgé 284 cﬁﬂ?&&%ﬂ&?ﬁrﬁ i) % X Igﬁ?éiﬁlﬁéﬁpgc éloﬁﬁgr)

which gmupso:ogtm p’sleastdhrpeeaamm &temsulﬁmmples:nt' sychiayclaalkyl

residueB s QAR P BRRG SVEoRR Bdeieco iR aadle 1
cycloooWP W%%Halléy%r@dp@&ﬁﬂﬁé sﬁi%ﬂhﬁé@ﬁybh@ 0B HiDPé Idertiex] ocdiffetent
2- position eé))?SItlon or the 4-posit

Cr-Caaily mssﬂsm,t lﬂmﬁ@éﬂﬂphﬁ mﬁthyl amies phalbstigkost 6YElRaIL can
resudueg %éé |£]o ﬁetﬁ;p@ﬁ:?d@k@%g%} ﬁuig/f?:?bl &§’I g?Q 3 (ﬁlﬂéthh/lc?aopentyl

Furthertriore wimiasststatedjombamye the Srohuadiyl hieee aia@mludee nngubsiibuted

6-
ey residyes et el BY B! 85iugs Hoeh BRE nbitRed bl ofig BF ol 1
examplbA, DOYbF 9] ierstitBRdr diffdrent E&Sﬁimés fo?%k@ltlpl& argaugaoups In
substituents can be in the 2 ﬁOSltl on,

substitutecgallylgepidees, farrexample apiatkys, Bvctso yEisyrh a3 Bygn OXY G-
Cs -alkﬂlg&%ﬂﬁdg&smﬁ- E%&Pﬁb gpﬁ taﬂg’ B @1 %ﬂ%ﬂ{xw thﬁ %uﬂsﬂtﬁ’ér% can be

pmmenﬂhmmgdbstedmﬂsmmnl- napht hyl reS|dues the substltuent
- can be in the 2-position, the 3-position, the 4-
position, the 5-position, the 6-position, the

Exampiés@Pélkbh%neramyhﬂ g?omsarbl 1, 1|-proa@nymzpwpbaw(temgﬂ) 2-

residues In positian, - OSItIO

butenyl PREGHYHELPIODON, Moty 2 A GV & ROPSY (165 1eoHr°P?Fﬂ¥
2-butynfL SRERAN, Ble B deiifidre it SBrb IR RS
groups %nd apd:lbdﬂkdanyl—akytal grsIpst{i. e.l"allqdismlgstltwted by cydimaihenyl) which
groups%&&t%pﬁﬂ%ﬂ}rpéggrb%% cgr}ast, x%%splé:sao cycloglrkeny reSIduesaépé
cyclopentenyl, cyclohexenyi, cycloheptenyl and cyclooctenyi. All cycloalkenyl groups

* can be substituted by one or more identical or different C4-C4-alkyl residues, in

particular by methyl. Furthermore, unless stated otherwise, the term alkenyl and

alkyny! here also includes unsubstituted alkenyl and atkynyl 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-, hydroxyalkehyl- such as hydroxy-{Co-Cs)-
alkenyl- or alkoxyalkenyl- such as C4-Cs-alkyl-O-(C2-Cs-alkenyl)-, the substituents can
be present in any desired position. ' '
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I ndanyl residues include indan-1-yl residues and

i ndan-2-yl residues which can be 25 unsubsti t@Feuuay 2007

carry one or nore of the substituents indicated. In

wo 25 he i ndanyl residues are substitute
ozsoﬂgp%zt uent or substituents can be preseng|%%§509818?

the positions possible. Unless stated otherw se,
heteroaryl residues and geterocyclic residues are
preferably 30 derived from heterocycles which contain
1, 2, 3 or 4 heteroatons which can be identical or

et T SRR bR o

-CHch%EH&HJC‘HzeQ%meS whi ch can be identical or different.
---------------- 6 February 2007 WO
2004/ 014842 PCT/ EP2003/ 008104 10 stated otherw se,

If not stée;Qéi* o[h%h&%&%& %S@é%n@@né&)&w%si@u@é rR@hitgyaid indafyr

clic’or tricyclic. Preferably
residued Mhatencymlncreadhe&:(lmiudm@9eﬂer®ry|T¢ﬁédllﬁ§&‘§é? €of ring

unsubstHetgg or ﬁ@%%agéﬁ%;o%mgr% ?Orrggﬁg@eeg L3 O:I'q' gﬂ% énggﬂnM%ﬂW'
indicateli 'w'ﬂfh‘él égbbgel? ::igﬁﬁig?f WHich Islabﬁltu@taum bs pm‘sen‘oncanydeﬁtretii
er
LG
preferregeerrﬁbo%ﬂnerﬂ f?gfa‘%lﬁ{f&*tt%n ifh Hfté!rbn[yt lﬁb PReHro hrougsacd present
- I azol 1, triazole,
inthe mble%um bwubmsubstﬁumdazlmngl r@mdqui;’_(m Sélj)stltg!elthg}kl%péh? 2-
posmon( %B‘PW ﬁé?ﬁ éogitﬁézlg%léubsﬁlm Adhlefilt re§1d§e§ fHeazol e

pyri I ne, " pyridazi ne,

subst:tuamsldéh%nﬁz wy@mme 4-ptysim 215pasitiona,6-flosition;, 3:4-prsition
2- oxazi ne, 3- oxa

or 3,5- msmom Hn a-zauhatltutfdanmﬁvlarsﬁlﬁlées ébe@upﬁﬁ%g%ntﬁ gGan be in 2,3 4-
position 2% Y. péél cﬂf big e- Rﬁsﬁoﬁl 24 E%STﬁSn 4.4 8-fositionl #3,418-position.

azep “di azepi_ne,
In fourfdld Stlbhtmzteqb phenyl lesldtmsaﬂ'@‘ﬁuhgtltugn’@ ca(;)bg A Ehen%3 4,5-position,

tho 2.3 4 ErarloraSE 2.5 Berigiiog 2 Gananpgy P airee 2480, o

tolyl or @ﬁ?ﬁlgﬂgﬁﬁﬁyl%an% Tahptithyl or Qamphmyl immonosubsifutecd 1-
Z

'naphth)g m@mﬁh@gw@?@'@%?% bg %WP%F‘?%%H%%PS?'H%? the4-

n-sat'ur at orm

monosulmmjted P-papintbyltrasiduesiinfibe mqosﬁlpnetha%:rzﬂ@tlQﬂ Iﬁh%‘e‘*“BPﬂM

e 5 55 e S SR Byoh B o Qb AR et

naphthﬁl *?éﬁd’tféé ’Fﬂ?exéﬁ’lbléﬂ -Asghthiyicesideexorsd-adphihyl Tesiduas which carry -

and the term "heteroaryl
fwo orthree subs’tltuents the substituents can% X resenfc'm an%rddehs?r{ag positions.

posmor{,1 gr&,hé Eéfélh -gg%@&h Cih? 7—ﬁHS|tl%thr‘ meh&@é*sm&n igach of

Indanyl residues include indan-1-y! residues and indan-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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conprise bicyclic residues in which both cycles are
aromatic as well as bicyclic 20 residues in whé Etbroatyy2007
one cycle is aromatic. Suitable heterocycles i ncI ude,

exanpl e, the saturated heterocycles i.he,
Womﬂ‘”ﬂéﬁzdl ne, piperazine, norpholine and Pg%{'rEPz 031008104

t hi onor phol i ne. The degree of saturation of
heterocyclic groups is iqdicated in their individual
definitions. Unsaturated heterocycles can contain, for
exanple, 1, 2 or 3, double bonds within the ring

b
stated o%wggq.,ttp% gg%r A %8 crglgn %%y@tc@?&ﬁfggglcr § e%?v@gﬁf Ir gm
monocyéli&ebrﬂgéﬁb'o@ﬁﬁ@chﬁméf@mw sy armbero@/ctiechlidyolic.al enyumber

b d df
of ring e IESETEBIIR B & SrPral: 706 maipieD Hags Pafihil Frese"
member%H p@é qjﬁlréhlﬂ?aﬁ’ec? u‘i%"tﬁ' TinehdeR m‘qé"ExérHﬁiés a$ rﬂ@MbC}fdhe,

rro 30 norphol i ne or ﬁ perazin
and blcycﬁsheteﬁmyclmyswmfrm whichieRgLES PECUITng ingha compguds of
articul ar

the formec 054 AP ieH-ERsaTels. Bl BEARERE, ias psXiy. 2.5

triazole, 1h2 @%zoleeqlﬂdi@xﬁlém B%mz@s@ﬂbxmléa I,ﬂmagbler(essoata@ia}

07 \W0Q.200410
1 3-thlazmg(=ﬁl%%9@;).8%|§-mazqq (= ﬁeﬁyaZOE'esheﬁa@'%s%'dP’&r E}Yr'q%é@%d ue
ynmlduq s[g’ dzI Atle/ gyfa‘?ls il‘gétﬁn?t? 1L B Ql'nB)/{ 2fd$(§kiﬂée1 Boxazing/ 1,44 nyI

resi ue or -pyrldlnyl re5|dug
oxazmepi ﬂ&hlazinem Sﬂhlazuie,e‘! ééhlampe p1e2 Bdriagine, 1. 24ttdezing. 4.3,

trlazme,gj %ﬁget,e gﬁﬂé,ie asz:egﬁ]%gj g cggzeiaﬁ{ i L?;%{lhéc%pﬁy%: dlu&’-dlaé?]%l?e a1 3~
oxazepifé N mmaigmé iintdle, m@ﬁzah@pmezbenmmmbmmtnuame

resid resi due,.or

fﬂ t hi o) rm hol i n Ln .
benzoxagofe, hEwgifiazeis, PRYFOCieblelguInpine, FOSHEOHR cnngine,
qumazofrﬁc? éfgl %}@Ilr%,‘ phﬁ’é#é%ﬂw% fiis o‘ﬁggpﬁe’n%‘ ‘183Ta‘phttﬁrﬁ@|h§ aat other

s attac via a carbon atom can
naphthyaiﬂmas,nmndnn,aortmenﬁmpazmet, ieaeh ofithemdn gsatirated foray (ppﬂydro

form) ord peteb ket S in o SRR T MRt Gt gtanydro

form) ordn makinaAllyQinsturatde férnver aromatic fdrey; pravideakibat the eeﬁp@ctlve

forms atsGIOWECATSL IR GRRS (o6 U 79165 e B o % P g TR

compns%rbrj)cg(c ig'tes Sidues qME:h'H&)ﬂ'L&FcIe% ar@ @fdrhaiaswel s bicycliche

Ion an I'n € 5-position, in a_ _3-thienyl
residues rewiioke only d%lefcyckel is arcmatmuSwtable heteroqyeles inclideafRt] or

the 4- nd/ Qr 0
cxampii 187 B3R B v iR B, ity an
thiomorfiheife! The BegrReé/o? satufationf ﬁeieﬁmyt:ilmgroﬂxbs fmddloated fn thiedr
-position, in a 3-pyridinyl resi { Pozsgéon
individuahegfigitions. Ynsaturated heterocyclés can con aln or example. 20

-double bonds within the ring system. 5-membered rings and 6-membered rings can in

particular also be aromatic.

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 piperazihe 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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position and/or in the 5-position and/or in the
6-position, in a 4-pyridinyl residue in the 6 February 2007
2-position and/or in the 3-position and/or in the
wo 289400842t i on and/or in the 6-position. SuiptalzPmos008104

nitrogen heterocycles can al so be present as N-oxides
or as quartenmary salts containing a counterion which
i s derived froma phar mddeutical |y acceptabl e acid. 20
Pyridine noieties, for exanple, can thus be present as
pyridi ne- N-oxi des. Halogen is fluorine, chlorine

furyl resi%ﬁi)g% ggg:gr rdsRidioIoe 3-fryefesicaiel 3 pltidivyliresides ag RrRYFFIRY!

rosidue, SaypdMdssigne ohd wEs e LG ZEPpBRTEY résiq 85 1 piperidiy!
residue (E@erﬁﬁrg) r%%ﬁﬁéptz-;biﬁeﬁdhﬂd FaiRYy Gosparidirybrasidug ar 4al |
I ndependently Trom one “anot her cap have. S .
piperidinylcrafsid?ﬁraﬁhnhgwphﬂlfwaﬂsldglﬁraétz'GWPS]m‘Eipgell"B@ §59UG: Pher
. are.a SS| ' '
(hioymofaaiih Eesie o B RAIphNE] Rl DR e
residue (?Eaﬁﬁllbg El%m_l_ﬁ{?;tﬁhaﬂbm maigazﬁgdwmh igiatiechaddaarcar bqr\rwgtoﬁl Gan
.0S. .. CO unds. wmhi ch i
bo atiachadie KinigPosbah (e LU I THOSAN orer cal 1y pur e
fO{_m (tj)oth as Ie\éorot atory and as dextrorotatory :
antipodes, in the f f i
in case shelrocydic:groups s tlutec ok GREY ons Ar dioye-dal FRueié 1.2
[ egar.ds s/tr o i ; " .
3or4, lck;;lg?ﬁq (L ’dff@ﬁeﬁt ﬁ@B@{t@%ﬁ%ﬁ%@ﬂi&l@@fﬁh@%@%&%ﬂ% fg resent in
oy desPEFYUR G osilst o bmeempuert A it
o ! iyve . i
position Ancon i (hRA-pesi ancigh e peRiciyJh i lprb Rslaag diedtn
residue &&é@?@ﬁ“@i&&t 'Th W -B6sifbn afwisein the bamsitionainla 2-at i os

- al'S _The preparation of in }Vi al »
pyridinylresidee ur_stbms?-?osjmn andder ip dhe 4-pgsiion ,ang or med@p fsé%P%ti?n
.S ati.on o ' g . )
anaor ST PooBi S A bty esmosyphateln o,
position gﬁgmgny fHecB poifismanibt i ;mmemolsiﬁn?; inset4-nygidinyd PR
. o] reosel e i "
2-postiapandintinitye &-neeitoy AP BR cege o S AR Eposiion
Suitable S, R%tPFHgyaEs shi§ hR8/heQIBsENt a¥NeosidpmoRas quartsimary salts

éreol somers can be carried out . at
containifg ag@unferiohavhichnis sierived fiomtwfffﬁlaﬁﬁmiéa y ng%ﬁta}l?l é‘h"ﬁ

Pyridine{c’ nﬁ;g?eﬁg%g? gxfalngolig,? %ﬁ[tﬂﬁg b@?ﬁ%%ﬂ% %§‘ E%@ﬁgﬁﬁ: isc or at

fornms of the conpounds of fornmula | are al so

di scl d. | h : i
Helogemisduonnepsiorne, BImioe o R Bresaray R oF o =1 1

| Disclosed herein are all sterecisomeric forms of the compounds of the formula 1.

‘Centers of asymmetry that are present in the compounds of formula | all

independently from one another can have S configuration or R configuration.
Disclosed further are 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 disclosed which can exists 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 enantiomérs in all ratios.

As regards cis/trans isomerism which also occurs, for example, on the




correspondi ng pharmaceutically or toxicologically
acceptable salts, in particular their 15 6 February 2007
phar maceutically utilizable salts are disclosed. Thus,

he conpounds of the formula I which cong ,ﬁbz@gm@gl&
woz“&“f"d‘fﬁﬁ% can be present on these groups andﬁcan be used

for exanple, as alkali netal salts, alkaline earth
netal salts or as ammonigm salts. Exarrpl es of such
salts include sodiumsalts, .potassiumsalts, cal cium
salts, magnesiumsalts or salts wi t h anmoni a -or 20

cycloalkyi{‘iﬂ fégrﬁpn?ﬁg%ﬁtth“ S o }hfe%laﬁﬁélﬁﬁéiﬁon Qltthylr@nlmR and

anol am ne or am no aci ds.
2 I\ﬁ@mb@wdse 6ibs foe ahdrtheltzants famas wethasimixBies of s
R2-CO-
asl C

forms ln@élrfaygg[ﬁ?é 5@}9{03{;% Tg% %ggra%nc& ifidivi éﬁ%l Qfe‘?é@i@éﬁ\%ﬁs can,

used accor
be carnédqﬁﬁf‘tn‘ Q&sitdd By separationiof haixturaday cwsiqn‘@ay metmp@sh for

rgani c or organic acids. Exanples of suitable
5 exampleabyQbfqmr%ﬂr%éphyﬁfogen chlori de, hydrogen broni de,

crystalliﬁﬁgﬁ%ﬁ&% ‘ﬁ]sélﬁf Qtere%%hén’r’ﬁdaﬂy RRifcHA starting hliatenais fai the

oni ¢ acl -tol uenesul f.onj aci d

synthes@@ﬁhy Bfreoseticive Sym‘lh@SIS Lptipaallya deriva rﬁg@’pqp cafi.he P@med out
before ag;ggg@htg%r ialglré:ou?ogr'péjrﬁ o l'ge écp%ré't’fdndof St ¥ of §te?éb|§bmers

propi oni c acid,

p1 v
can be C%?Ijléq oﬂ'aﬂl’(@fétég?@bﬂ the @oimpounds ol'rihe f@rml.lba | erabdhey p@ggcgf gn

melic acid mari c acid, malj i c.aci mal,i

d,
10 mterme@a!efdamng the ismthgn@ ﬁyﬁbﬁ’l@rﬁt@gﬁ @ adﬁt‘aglng ‘éﬂ"t&?é‘ﬂf’cﬁ'éfﬂj
tautomegg?%?@aé]f (}ﬁ tcﬂmpbﬁﬁ’dg %Bhﬂﬂlﬁ S leo‘aléolds@d acid, adipic

acl ds 30 known to the person ski | | ed
inthe art. If the conmpounds of the formula I

|t | t di d b i
In case ?r{angmun?&,en%%s,pf Cu(j)qn b&l{%@%ﬁg@l ((g:'a[ﬁ {vlrefa&lacﬁ% &r grréeérw ggondéﬁ: fﬂé.ﬁ'
correspéﬁ]cﬂﬁé ngﬂéﬁ&?ﬁﬁcﬁ cﬁ”t&@éolé%\ﬁbly fideptdle sulis, nupartieular their

ts of Februar 2007
15 pharmaa@mmewaw@bmatsmd@pmmﬂht@s ecemfé éﬁ% formula |

romula,.l can b RIS YarRESaRCstSusY, or
which C‘é‘ﬂt@'m‘a{ﬁ grQuRs; c%g%ﬁggﬁﬁ@ hl‘égiéjbl n t)r?e art | |‘Iie f or
exampl@%kﬁs meilal salt, aﬂa‘alln@ etttk masairalia @ 6f apHeonippy $alsa |

an or%anlc or inorganic acid or base in a solvent
Examp|@$°fj§ll"i§b$ﬁ ani on exchange or cation exchange

sodium srg%n ﬁ%gﬂﬁ? AR, balciuRl saltsprrgnesiemadalts orbalts with amgn@la or

' f la |
20 organlcrﬂrmaesn bach asaﬁor@xnﬂ%qw@itr?ml’gineaﬂgaﬂcg@mlr% élllaﬁ%iamme or
~ amino %é'lti% Wanfno oggﬁgﬁg'f&nﬂn IR & £ Snd ot mote béslc grouips, i.e.

I ates for chem.cal

groups Wﬁ&iéé?fﬁe erbtdn@ted, ban beemesam aod can bp vgedaceardingde e
mventlc?ncl?ﬁﬁt ?obrlmeofs’il?élr addition salts with inorganic or organic acids. Examples of

suitable acids include hydrogen chloride, hydrogen bromide, phosphoric acid, sulfuric
25 acid, nitric acid, methanesulfonlc acid, p-toluenesulfonic acid, naphthalenedisulfonic
acids, oxalic acid, acetlc acid, tartaric acid, Jactic acid, salicylic acid, benzoic acid,

formic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, malic acid, sulfamic acid, phenylproplonlc acid,
gluconic acid, ascorbic acid, isonicotinic acid, citric acid, ad;plc acid, ‘and other acids
30 known to the person skilled in the art. if the compounds of the formula | simultaneously
contain acidic and basic groups in the molecuie, in add:t1on to the salt forms
" mentioned, inner saits or betaines (zwitterions) are further disclosed. The salts of thg
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10 Di scl osed herein are all solvates of conpounds of

the formula I, for exanple hydrates and adducé Ectwisdy 2007

al cohol s, active netabolites of the conpounds of the
wo2s0ahmmd2a 1, and al so derivatives and progcegez00/oisive

conmpounds of the formula | which contain

physi ol ogically tol erabl e and cl eavabl e groups, for

exanpl e esters, am des ang3 conpounds in which the N-H

group depicted in formula | ,is replaced with 15 an

N-al kyl group, such as N-methyl, or with an N-acyl
compo@h@elﬁfthéli@%@él&brﬁﬁ@blﬂiair@d tN’cu%fo% fﬂa{ét bfdﬂ'a?élkno n

har maceutj cal |y acceptabl e "sal ts uncti ona

to the @ergglp, skillast b art; Iihe,tfnée)pa:ij b)geqmt@ptmg ﬂhemerhpommﬂof the
formul YRR %R 05br ERRR b b Bepb ol By o
excharige omedtiva ierehdriye ﬁ’éfﬁ’%ﬁbtﬁer shife mgmué?g 5%

g é er groups present in the co
CO'“POP“ $ Aulbgdordusa | whiche pwingcth |0\Mﬂ3hé$l0|ﬁ§k¢él mpatcbllitp.vareglot

dlrectl)Pél.ﬁlfaner fBus® WBHH?ﬁracgﬁﬁc%lsoﬁlﬁfvﬂ*rél‘?gaﬁTﬁé ﬂlsgcg Sfor Sﬁ’aj‘@plges

preferred nmeani ngs or red neani

infermediatgs &rahgntisal peantiphs or fortblme) p;eﬁarailoﬁammaen aceumally

'acceptgolg%“%red heteroaryl both which are unsubstituted or

uted by one or nore identical or different
substituents, for exarrpl e substituents selected from

DisclosedheRyfihs 8 S5 & oBmpaings otsPefdimiuab 1@ preamis siptes
and ad®lcts &nth Qikﬁh)ble, abﬂeem)éiab@hteﬁ)ﬂ‘f ik Edthpou Qﬁ‘rtﬁé fothia |, and

0 ch are unsubstitute

X
also oS AHR SIOYIOB A6 T carapancan thasermsla gt contain
physml%?l@éﬂ tblé?éﬁlé angld %glﬁe £r8@§ k& é!{aﬂ{b‘?e cSRPSi st ng of

amldeslarblrammgouﬂdﬁm WicR wnmgw déﬁ&@ﬁ&&@ﬁﬁ@@fﬁ lé%plabéd wWith
both of which are

an N-allh o, SEF %"@Wgﬁ(ﬁp& ¥ et cBous, s0k PB &l—a@ﬁtv! or N-
arg:nmylllhélﬁdlﬁgbhﬁﬁﬁﬁebhé&ﬁta%céﬁﬂaﬁl‘ets%ﬁs Egﬁféhtcfhef gEt)l il groups |

consi stin al ogens; unsub
presentdp th%ﬁs’icygﬁfﬁb@ubst i tut ed Cl C8-al kyl, C2-Cs8-al kenyl,

C2-C8- al kynyl, Ci1-C8-al koxy, Ci1-C8- aI kyl am no and

di (Cl- C8- al kyl )am' no, the substituents of 5 which are

In prefegtlad emueld:(rﬁeruenf ihe esanm lcni&ggd)ﬁto:nsgalr%or&of s structural

... Cl-06-al kox eno a mer ca
moletioqi {55 CAMPRY IS HOHRA i TRHOIDS 56 RYTDGf dbe Groups R and R2
and the @hdrrallgsastesetitin the compounds of formula |, independently from each

- other have the following preferred meanings, more preferred meanings, 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 Cy-C4-alkyl-S(O)n- More preferably R'is

phenyl, thienyl or pyridinyl, in particular phenyl, alt of which are unsubstituted or

~substituted by one or more identical or different substltuents selected from the group
consisting of C-Cs-alkyl, CF; and halogens '
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phenyl; heteroaryl; phenyl-substituted or
het eroaryl - substituted Cl-C2-al kyl; CF3; OH,  ¢@hehaxy;2007
benzyl oxy; (Cl-C6-al kyl)-C0O0, S(O m (Cl-Cg)-al kyl
whi ch can optionally be substituted by
WO 28408842, koxy; S(O m phenyl; S(O m heter O%E§20m98104
phenyl am no; 10 benzyl am no; (Cl-C6-al kyl)-CONH;
(Cl- C6-al kyl ) - CON(C1- C4- a4 yl)-; phenyl - CONH-;
phenyl - CON( C1- C4- al kyl ) -; **het eroar yl - CONH-;
het er oaryl - CON( C1- C4- al kyl ) -; (Cl1-C6- al kyl)-CO;
phenyl - CO-; heteroaryl - CO CF3-CO; -0OCH2O; -OCF20;
R?is pr iardhor heterparylath of which ere wnmsutytgd Or.CgUNIgPe OF more

|dent|calqglh&gent§g8%¢%g§ sg@ﬁ@ﬁ’(ﬁ% frb @gﬂgﬁ{#ﬂyﬂf HeSJenbHEN:

NH,; unsdefijuted &id éﬂeaﬁtkmmo)subsimt@i OGE_aaia!kw | G SCE-bienyl, _ Co-Cg-
alkynyi( ﬁé%? alkal ky{a{-g?-%& Erllwogr}c? l:iij)%g:é pg&B@W@%ﬁ'ﬁEﬁwenm of
which ér@ts%re@ﬁmﬂ'crﬁ@ﬁé\@r@;p @Bngistiny of F, M ACE- @Iﬁbﬁw 9het€5xyaC1-Ce-

turated or at_|east nmonounsaturated al ip

a’kY'm%ﬂ?ﬁﬁtﬂﬁ@&v@rﬁ%ﬁ'ﬁﬁvwndodlﬁm @eﬁ*bﬂﬁ@ﬁmﬁe%%@!}@nélyl

-phenylcﬁ)é%ér%bﬂ)lgﬂm g %ﬁef.tug%%@i&%@g&%ﬁiﬁ% Bacy! é’y% cah

phenombsmamw: @16@5 aiyy[bﬁé)OJrS - 631205)eallgd;whiah1mmg)mehﬂtytt@d

substigtof By OIF oB - S S mnSentaSl Aaeros Stk RbFtvamIne:

benzylmhopm1k©@@|kylycb}‘;\ll-¢-9 (CheOs alfdyll- GCINI@ﬁﬁLaikWyﬂhenglt@QNI-P*

oaryl roup representi ng ern_a

 phenyRNUC Ak Mo oA hatercansE QNG 1G alkal) (C-Co-

alkyl)- ﬁepﬁénﬁ@ﬁ ahé‘ﬂegt%rg IYPBE -Clbéﬂeoo%bﬁr@l '—@C%@ﬁe@- .

e said’ tuehtso the’sard aryf grou

CH:CHa@t; 630G Cralisvly -CENHES CONHIC R s-atigh: -IﬁlOl‘Q(E:(C1 a-alkyl))

TR UEL SRR S AR SR S SO G e ST
O o et ey BB O G -CHl . P B LB

SON(Gy Gt} BBy SaaNs helaraasdtS G Br-Oeeiof: and a residue
ot o3 400 OB SO Sl 72
membeﬂedwbstamdelmetaumg 062 ?L &ybterc@erﬁé -sebbtelelrf;dm the grgup
consist7B /o, BT, Wi hr S oo s msTiRla Lo meiy B, o

subsutmltm;]@ﬁea from the @r@f&%&si‘sﬂﬁ% Oﬁr?aé%%cﬁcs%@@agmy,

OH, OX@@T'?J @ﬁgo‘gggrgcjﬁ%%hetwcyde kgn pRlicnaly begaadensed to the said aryl
sroup & el ROGP (apra Y o S Petepapt mfeny, neteroan-
contalnmg-aml mlelnyl-t;orﬁﬁiﬁmg @oup(smhﬁhaaé bpﬂlonaﬂmesent in the said
substttu%%?s) oF the saﬁ@ryl grou.Yp 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. -

R2 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; NHz; unsubstituted and at least monosubstituted C-Cegralkyl, Co-Cs-
'alkenyl, Co-Ce-alkynyl, C1-Cs-alkoxy, Cs-C4-alkylamino and di(C+-Cy-alkyl)amino, the

substituents of which are selected from the group consisting of F, C4-Cz-alkoxy, C1-Ca-
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(g -C4-al kyl)-CONH-; (Cl-C4-al kyl)-CON(Cl -C4-al kyl) -;
(G -C-alkyl)-CO; phenyl-CO; heteroaryl - CO ¢ February 2007
CF3-CO; -OCH2O; -0OCF20-; -OCH2CH2O-; - CH2CH2O-;

Ce 5 al kyl CO\|H2 - CONH( C1- C4-
WO 209%% (G Ci a%/kgll 1) Ol NH) NFE: (SmNmﬁéﬁﬁﬁz}Josmusw:t

SO2NH( C1- C4- al kyl ) ; - SO2NH( phenyl );

- S02N(di (G - C4-al kyl )); 146G - C4- al kyl ) - SO2NH-;
(CA-C4-al kyl)-S2N(Cl -C4-al kyl)-; and a residue of a
saturated or at |east nonounsaturated aliphatic,

sty SSHRARINEL o5 RGN, shind PR RS echa o
heteroargr ﬁ*&é‘%‘gf‘%ﬁgﬁw Ol9; (qu:mmpcm SH{Ohet@rCgydhyl
(c1-c4-a@@n&@uu iEahal Qﬁfuﬁe %ﬁlg"&- loet srhbiE ﬁgenvl -

alkyl); -GIDHHyI C@Mﬂ(&@raﬂeﬂl)e@ﬁ Qgr(éuﬁéiky'} e@N@lNﬂz' P

_SOzNH(g;,-gf fﬁ{'@’ Téom@é?'ﬁh)yngsgwsgél -C\ﬁ%ﬂégﬁj gr e gpt ! gkﬁ?%N

(01-04-aa€y139§®£N(0F1]-C{4tmw)%| ahdsutesidutwé atsatwatet e abkast 15 phenyl

roup or_heteroar r r n

monoungaisBHted BiRTE e, MORAN GiEan BTRTBHERHP { TBPEoed TBRTEHYS om
contamnteﬁﬁ %5?95 %gfe?(ﬁ%bﬁ%'s@%cgﬁ fith GHEGBUp coNbistBL-oFBL D &nd S,

oxy, an R2"is even m)re &efer&@ly
which heteeeytleman betssibstitter by fom«)muwhstguentﬁ felgs

aroup oS ie R BAIPYSEE aGaof, GHEFRICRY S, 5 a G4, wherg sald
heterocgole Ghn oﬁionaﬂ%}b@ﬁoﬁdéfwed tdlfhe@inchbikmyygtmp;dr heteroaryl group

represopig 3 whekela A Beproanepby L etsrarB s oTE Ring TR e ¥
oontaimgé g@p@ M are B{)\Eﬂﬁgypre%éhtf ih W 418 Ehivatiuents of the said

uor oe -al kyl)

phenyl grblp brmeiesqmj iRy eSS, ca BAcbbaIRiRdT g7 more

substitu§ RGeS Y e Aidhp cOfsifthgdot i AR Cr-Calit, OH, Cr-

Ca_a|ko,(pa§a-(§i3kyl) S02NH-; (C1-C3- al kyl)-CO-; phenyl - CO ;
OCF20-; - CH2CH2O-; COQ( Cl- C4-al kyl ) - CONH2:
CC]\IH(ClC4aIkyI) - CON(di (Cl-C4-al kyl)); -CN:

2is eve§%F%rde n@%ﬁ)\!&f‘(e‘ﬁgr &g'ue?ér&h‘y) both%@ AN{ch {r&lunSubstituted D) ;

pyrroli rphol i nyl and
carry ondmmonepﬂmtlcaWr dlﬁemmseibﬁtlfaentsw@le@ Fgm thebgngg |con3|st:ng

l 7
o F: ChRrah Gl A RIS F L B o s 20
05-aikaﬁrﬂlyF BReA rete’aemlbegmureteroarymammm Cgrtauﬂikoxy

representing can be ubst \ nore
phenoxsmﬂumron@my@ %@Sflﬂf-mrg}e (bvbfgﬂﬁﬁfﬁgﬁz
alkylmer G ARAAFHRAPEH: C1-Ca-alkylsulfonyt; phenylsulfonyl; NHz; C1-Ca-
alkylamino; di(C+-Cs-alkyl)amino; (C4-Cs-alkyl}-CONH-; (C1-Ca-alkyl)-SO2NH-; (C4-Cs-

~ alkyl)-CO-; phenyl-CO-; -QCH,0-~; <OCF30-; ~CH2CH0-; COO(C+-Ca-alkyl); -CONHz;

-CONH(C+~C-alkyl); -CON(di(C+-Ca-alkyl)); -CN; -SOzNHz; -SONH(C1-C4-alkyl);
-SO,N(di(C4-C4-alkyl)); pyrrolidinyl; piperidinyl; morpholihyl 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 substitue_nts
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16 selected fromthe group consisting of hal ogens,
-CN, Ci1-C3-al kyl, OH, Cl-C3-al koxy, and CF3. (RPehrsary 2007
nost preferably selected fromthe group consisting of
- rophenyl, 4 5 chlorophenyl, 4-bronp

1WO2§?%%FEC3 alkoxy) phenyl, 4- trlfluoronethoxygﬁ%&mp&wﬁ
br ono- 4-f | uor ophenyl, 2-chl oro-4-fl uorophenyl,
3, 4-di et hyl phenyl , 2,4- { met hyl phenyl ,
4- chl or o- 2- met hyl phenyl , 2- hydr oxy- 4- met hyl phenyl ,
2- hydr oxy-4- et hoxyphenyl, 2-nethoxy-4-nmethyl phenyl,

select eﬁ@ﬁ{ﬁg&é{% gﬁegst%_g;cl?f%o ogeﬁé,rr-‘actl\]j&%]a?é]%)ld,’OH, C1-Cs-alkoxy,

and CR,. 2-di f| uor o- benzo[ 1, 3] di oxol - 5-yl,
2,3-dihydrobenzofuran-S-yI, 110
(4-chl orophenyl)-5-trifluoronethyl-1 H-pyrazol 4-yl,

i i ey Saken ko Gl g gl

ch[oronhanyb grtpnbpideny, I41-(|01tﬁﬂ"ﬂih®(y|)ﬂbheﬂy| m-trélunranmeihmqﬂphényu 2-

et 2 A o

dumethaiphémhy@cmawpatmeﬂmpr@fwl P—Hydkbxyhﬁﬁ@thylmﬁw 25yitoxy-4-
phenyl)-1 H benzi m dazol -
ethoxyghépy&%@p&pwdg viph 9ny| 4]_-ghenoxyphenyl 3-fluoro-4 -methylphenyl,

benzo[?; @Iadmtwv)l ?—Hiﬂuﬂkﬁr r Oﬁ%{‘b’ﬁwo&olﬂﬁ gi Eg#-ﬁi}‘-MrBPéviin%eny iy, 1-
(4- chlowqf}ﬁnylayﬁ tm{quromethsl-uﬂwrasz W, ap(grﬂmmphenymw digiethyl-1H-

pyrazoba B erdobissorint ST b A Epvapn-2. 1

trifluorchéthylet Hrbérh'aiﬂnmazblgﬁ-[f)l- 3- mééthyl 3-oxo-1 2,3,4-tetrahydro-quinoxalin-6-
pyridin

Y1, 1-pHEngb Bt SRAR Ryl - IV Cromrmais 4Dy

benzmﬁ’da"zBI—QJgP 25(413%25;%2@ q'l-f‘?é%z%rda?ol-gl{;i% ANty RAzdil5-yi,

2,4- dlnﬂmlmmwn&wlmﬂmeﬂwmml@m 2 5-djingthyl-1H-pyrrol-3-yl, 2,5-

dlmethﬁ pbWiﬁﬁg{@Wﬂ ﬁ_d%gmeéﬁyl 13(py|'|d|n-4-ylmethyl) 1H-pyrrol-3-yl,

2,5-dinithy-2Hepwyaol-3ey] fB{B-I@}UHGiblﬁyr&NB-yI %Grﬁh’ﬁ‘éthoﬁpyhdmu&y[ 2,6-

3H- benzi m dazo

.dlmethﬁpwg{lI}T§Tyg§2rqara|r\q—436-3¢,metigylmqw—|3 -\ 2-amino- 6-chloropyndm-3 -y, 2-

ammopérﬁdtﬁ@ﬂ r %ﬁbt‘&bﬁ?{%thgeﬂjdgn%l . ZQ?HIE@IB%&[H 1437 0b-ceidpropyl-4-

hol'in-4
methyltbl?éﬂbﬁ"rul P.fdlmeWénmo fflfmethylﬂﬁagdl 5-y,-2-giyratiollardinopgridin-4-yi,

2-ethyl ?@#{hﬁﬁ%%&%&é%%ﬁ@r [%}'ry\m}pynﬁk P P8Shety-fhY

benmm&jaaﬁﬁ-myr Emhﬁ%mbémm&kﬁo%-yl 2=rsthPBPNdIRBLY, 2-Frathyl-6-
3-di et hyl am nophenyl

t”ﬂUO"OB'P%’fng ﬂsf/ﬂ g@{h%mgﬂ'ryrﬁﬁlazq-ﬁwlbéﬁﬂpmhemérw)awﬂIn-4-yl 2-
(morphgnﬁ@%}ﬂyﬁmlélﬁﬁg)} Wgﬁ@l f %]}’hgrhﬁg 01'5;2’5a glr?etgyl '1H pyrazol-

4-yl, 3-@nmcﬁ @-Idﬁmthylpylyzh zawea»}amm—s mwplpynadmce-gzt gal-amlpbpymtln

241, 3G NiABb A okl hstopminophenyig3H-benzimidazol-5-1,

1H- bendinmi%@ym ﬁlieﬂry&u}fbnylammo-Z methylphen l, 3-
| sul fanyl pyrimdin-5-y
methyls&ﬂfgpﬁlﬁlgmgph%m%{, vi-Eethyhieeragol-4-yl, 3—-(m0rpholln-4-yl) -phenyi, 3-

- (piperidin-1-yl)}-phenyl, 3-(pyrrolidin-1-yl)-phenyl, 4-(2,2,2-trifluoroethoxy)phenyl, 4,6-

30

dimethyipyridin-3-yl, 4-amino—z-ethylsuIfanylpyrimidEn-5—yl, 4-amino-2-methylpyrimidin-

5-yl, 4-chloro-3-methylsulfonylaminophenyl, 4-chloro-3-sulfamoylphenyl, 4-methyl-3-
_methylaminophenyl, 4-methytthiazol-5-yl, pyridin-2-yl, 5,6,7,8-tetrahydroquinolin-3-yl,
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5-yl, 4-chl oro-3-nethyl sul fonyl am nophenyl ,
4- chl or o- 3- sul f anoyl phenyl, 4-nethyl - 3- 6 February 2007
nmet hyl am nophenyl , 4-nethylthiazol -5-yl, pyridin-2-yl,

8-tetrahydroquinolin-3-yl, 6 Febru 7
WO T s met Epa00%) 008104 17 BEVerAfoos P

5-am no- 1- phenyl - 1H pyrazol - 4-yi ,

5- met hyl sul f onyl - 2- net hyl ghenyl , 5-met hyl - 1-
phenyl - 1H pyrazol - 4-yl, 5-nethylisoxazol -3-yl,
5- net hyl pyri di n- 3- yI 5- net hyl pyrazin-2- yl,

s R o B AISRI 2B Bk artatgr

phenlel-H*pyfamdamﬁlt BWEﬂWﬂSdedﬁSWI 5-ﬁeﬂ¢§1d9ﬂdmwyl' glrﬁbtﬁylwuazm-z-

|
¥, 6-cRBV YT S o apY I Bl -gmediaypgpyiim 3 -

ethyny@VﬁdlﬁJ?sq} @n@tﬂd@n@ﬁﬂé@rfﬂuﬁ-ﬂ 6- qlethoxypyndm-?,-yl 6- methyl-2—

rrol
methylawn@ayr@{m%ad,eq pﬁhsﬂﬂmmapyazm 2—y| 6-methylpyridin-3-yl, 6-

(morphgl‘ﬁ-ﬁ')@ ﬁw ﬁf@kppdﬁg{ﬁ@%w s X Hgtﬁé{] I;n gﬂgg{ﬂhﬁﬁ]pyndm%yl
-trlﬂucm{)mneﬁiytpzymamxdn%ﬁiﬂdmﬂ-ylefmh%g?mmh@ﬁ%LJDJ"eny| 3-
ethyisuBa e, 3aR BBy iphany, 4 e onraopyiBhen, o-
ethoxyé’arﬁdiﬂw}jﬁénﬁl ﬁle‘%ﬁtﬁcg%%bﬁylbla le)'l%oxyp Eﬁl’ofodﬁlenyl 2,3

br omo- 2° ¢hl or ophen

dlchlormnwoapbmrﬁr(lsogrqw utﬁmwﬂﬂmghen-@yletubmmynpmmd)mphenyl 4-

mEthoépﬁWW-ethgxﬂEW §-ﬁn%ﬁti%(ﬁh§n3w3 -ethoxyphenyl, 2-methyl-thiophen-
3-yl, 3-chidroehmettyl-thidyhen2-yi| 5-brorabitinsshdnR-gb Bafman;thuopl%n-z-yl 5-

methyl-gﬂe qn@{eﬂﬁw Qﬁ%ﬁﬁﬁhépwiZgJ‘le ;{%lﬁ tlhﬁ'lom%g;n%ylzwpetw-
timophemrzT ‘ylﬂpy?rdﬁT-ﬁlyl pWﬂlhd! ﬂ 4'-‘tr}ﬂuor(ﬂ‘%étflgéfl1éﬁgf p,%;%ﬁpi’éhﬁmﬂéhyl 4-

| am nophény
meihylazmaﬂwhﬁmyh arqmmonhenyb Fﬂd?mm&ﬂmmppWI 2-@hlonh:lphemﬂ> m,awbro-

4-meth;§pﬁ%|ypﬁ héol}ﬂgf%%wl 2-£ﬁm§q- W%hglﬂgenyq)zg %eﬁn}(phenyl 2-

acetoxmmawprmnpeQrademwaho@mnylozmémj;h%&%ﬁwﬂenyl 4-
tnﬂuoro ﬂ'f? gfx%ﬂm hox hen -

Mmethifey Y g ﬁiﬂ"pwn?/ﬂ dimgpmindanshyR 3y |
lsobutyrziahlﬁbfl‘léh Py B Q‘iadr]rgélﬂy @ﬁﬂéﬁﬂﬁéﬁﬂqﬁ&ﬁ?lﬁ EEH%A&T
ﬂuoropfmyls B%@@g@mthylttﬂoph@wa-ys3m¢m+&ﬁumpmmzog>]wophen-2-yl

b]th hen- 2-yl
and 34 Bl RPNt ophen- 2.yl Hoteraaryl s
preferably a residue of a 5-nenbered to 10-nenbered, -

nonocycl ic _or bicyclic heterocycle
Heter 036361'7% %Vﬁfﬁr ARy & fe%*é‘? oka feneinbered te 18snembergds alomatine 25

monocyBicsHbiG/RNE hé(‘ei‘dtﬁbe rcoﬁ'tanﬂn%ﬁ‘ o) %’oé ﬁg%‘?%ﬁ{)ﬁlfs% ?e%téﬂ fm the

monocyclic 5 e erocyc
group censittiap of Ng O1and2S ono® preferatiy bbarmonetyulic &embmbeardd s 6-

memberti Hekbrocycle containing 1, 2 or 3 heteroatoms selected from the group

consisting of N, O and S. Even more preferably heteroaryl is selected from the group

- consisting of furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrazolyt,

imidazolyl, pyridazinyl, pyrazinyl, pyridinyl, pytimidinyl, benzimidazolyl, benzothiazoly],
benzoxazolyl, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, indolyl, benzofuranyl,
benzodioxolyl, benzothiophenyl and indazolyl, in particular from the group consisting of




10

15

20

25

consisting of N, O and S. Even nore preferably
heteroaryl is selected fromthe group consi st Reprofry 2007
furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl,
yl, isoxazolyl, pyrazolyl, imdaz
“K)m%éﬁﬁggzinyl, pyrazi nyl, pyradnyl, pyrinigéﬁ%W%wymmuu
benzi m dazol yl, benzot hi azolyl, 30 benzoxazol yl,

qui nol i nyl, isoquinolinyl,, qui noxal inyl, quinazolinyl,
i ndol yl, benzof uranyl, bg%zodioxolyl, benzot hi ophenyl
and indazolyl, in particular fromthe group consisting

of ---- -------- 6 February 2007, 6 WO 2004/ 014842
furyl, ppraiyieienyb, thisaalyls 04%20?314,@9%/2,0' FYidaZplY, pyFaZin, pyridinyl and
pyrimidiﬁs}!.aw' yl, oxazolyl, pyrazolyl, imdazolyl, pyrazinyl,
pyridinyl and pyrimdinyl. Aryl is preferably phenyl.
5 mis preferably O or 2. nis preferably |I or 3, nore

Aryl is F;Fe%rgpi@,tﬂb%ngn. l.e., in preferred enbodi nents of the

nve he conpounds of fornmula | are acyl ated
aryl cycl oal kyl am nes of the formula la, i. e. 10

. _acyl ated 2-aryl cycl opropyl am nes, or of the fornmula
mis prpfg?(a!ﬁy Orécyl ated 2- arylcyclopentylamnes. In the
conmpounds of the fornulae la and Ib the residues Rl
) and Rz can have any of the general or preferred or
n is prefereblyrl er rraerengeferably tdweadn anefored embbdiments ofithe fyention

ne corb AR 15 Lo AR e W o

acylated Z-ﬁwf@ﬂﬂﬁﬁpy{ami'??? gr otfihe rforgma B, Qe. ?ybétf& 2-l;t F’X |
- . a referr conpounds of the formy
anyloyelopaBaTIBes 18 RLBHTRAINCR OhedATBES ( 51 g resigeas oy and
R? cantafe hy BEh qenefB bf blchsiradf Bt speife iR indehtbd 8b&id or
have preferred neanln?s,
below. In the compounds of the formula fa the groups R and R>-CO-NH- are

preferably present in trans position with respect to each other.

: A i Q O
R1 N/l'kRz 1 /‘-L
f R N R®
H 1

la Ib

Preferred compounds of the formula 1 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

-accepiable salts.
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20 nore preferred neani ngs, even nore preferred
nmeani ngs or nost preferred neani ngs defi ned ab®¥eyruadyl2007
conbi nati ons of such preferred nmeani ngs etc. and/or of

woz(%%‘ﬁhjz' ¢ meanings of a group being a S“Péﬁ&zo&mghﬂf

esent invention. Wth respect to all ©prefrerre
corrpounds of the formula | the present invention al so
includes all stereoisomggic forns and m xtures

thereof in all ratios, and their pharmaceutically 25
acceptable salts. 6 February 2007 WD 2004/014842

mcomoB S RMAELSA B BBl Gl °

processowiicke ssmphiseshthe anyiaficrest arimyh:grglbaikylanmmfofdme formuia 1l with

vl | oal kyl am f the f
o comei A EARRECHON B mibi b el e Bevsssaatns
asubjeéthﬁ"tl?é’%)res%'lmnﬂbﬁceSS also is a subject of the
present invention. 5 CH2)~ R2-COOH R NH2 1|1

Sui tabl e derivatives of the carboxylic acids of the

formul a are, for exanple, carboxylic acid

chl ori des ers includin -al kyl esters, such
as met hy ters or 10 eth ers, optionally

subs#@ uted a esters, SUth"aS—pﬂEnyllesters or

ni trophenyl t%rs or activated esters, or

anhydri des or m xed anhydrides. In the conpounds of
the forrmullh 11 and the carboxylic acids of the fornula

R2- COOH and their derivatives the groups Rl and R2
and the nunber n have the neani ngs indicated above

Suitablégfl a;n&%%?ﬁon g?l%o&@ﬁ ag‘.ﬂ%%ﬁglﬂg@ﬁ)rﬁlﬁlat F@Cb@%}eafdr'exﬁﬁ'lple

e present In rot ect ed
carboxyllio meidashloriles) Imtém nrmlmﬁn@Cpralky!;estersFeucreaamﬂwl esiaesPr

ethyl esferfc aaaaty Sishiian o SRS, sudites thendl SHES L Ritafii,

esters, Bﬁé’ctﬂrﬁteﬂ%té?ﬁfdr@rﬁy&ﬁ% drinikee antodrides. Clﬁ tﬂeeaﬁﬁmcﬂmds of
hese groups are present in rote,‘cted form

the forn@ula Hang the caboryicacids af theorautadt CQGH%"@E?\G&F rﬂlen'sli*"'ﬂ"“"’es
the gro%?spﬁygnc?ﬁt Shd ’tH%Sﬁlﬁﬁt?e dé\}%ethefn‘ieea‘ﬁl rlll?(ﬂé%(édi Gb&d With

p, or as an am no gropsu as a tert
respect to the compounds of the fonnula |, 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 benzyi estel_' instead of the
free carboxylic acid group, or as an acylated amino group such as a tert-
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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20

20 but oxycar bonyl am no group or benzyl oxycar bonyl am no
group instead of the free am no group, and ond ¥ebruary 2007
subsequent to the acylation the desired final groups
i berated by deprotection. Suitable
Wozoag@ﬁ%‘ustrat egi es which may be used in g’@‘?ﬁﬁwogﬁ%
of the conpounds of forrrul al are knovvn to the person
skilled in the art. ezg;ﬁrrpl e of a precursor group
of a functional group is the nitro group which can be
25 converted into an amno group by reduction, for

 The aoSfRI<sn Bhhe bifigl SO M0 e oGt kiGun ape

person%E'ﬂéEﬁ?ifP@?drﬂ 08 irixhy 28seslihe r@@t)tioﬁtls 210 fafbﬂﬂﬁerﬁj?med &rlil ab nert
arr.ied %rt under y&ndard condj ti.ons known to

solvenf;ﬁrrcglaﬁnts exaaplea hymrogarbon pha galplinatad dyd @ﬁert\oaa%liqhaﬁ
toluené Sl J-aiAlrRyarkesd rﬁ% nﬁ %Bi@ﬂde, dtherS QJJM‘?% te@fahg?rg%nran,

[uent, for exa ydrocarpon or a chiorin
dloxanhy)dﬂ @e@ﬁbﬂwxyehhehe aan aleahal evel ag methdinoh kethanet trasepropandl,

an amifl 3} G0 R FANE B Solmatitufigble ERdi i Laks
or a elgted hittore, of élvd N Alor@ solvew bﬂaﬂmmlts Depanding @a thel tHalividual

N, N- di met hyl f or manm de or N net rrolidone,
case, itynay BRedya tagequsite perfogn the f@ﬁ%‘@y"dﬁgﬁ'%@ﬁ%“‘iﬁ ofiqpags for

exampl@’.s(rl9 né@aﬁﬁrﬂa%e%cﬁ’ Lk 4eatm th B |uﬂ'[‘cérﬁ8nét8 S Kb st

be advant ageous to per ormt e .r eact | on_
hyd rogen catb@npteegem ergahichasessuich fg triethdamines ethyldiiseprgpylamine,

ety ARG AR ESen Yot SRR o

4-dimetts/ldaniingpyridinx ne, et hyl di i sopropyl ani ne,
N- et hyl nor phol i ne or pyridine, and/or in the presence
of an acyl ation catal yst such as

If a car?bﬂ}hﬂ%@ﬂf HE RPNk F@H-C%H isfto %e%éﬁ Wﬂ‘\'e' %%ﬁ' oP% the

COOH 1s to be used |nteac tl.ono a 15
compoydrpbiha dorofula Heit isfieniadvantageeus to astivale thﬁiaeldtoage@lis

thereof JFE hinkRngabiclfadit B Bhusipd Bsbt o Hbistint daghs ke tooe
commcﬂ&elﬁﬁed in lpepﬁdt?lelgerﬁmswgm ruheéfomatibn ) amgiﬂé ibggd%Més/of
smtablg GWF%\'BQ é‘ggéﬁg%"? ﬁﬁrbﬁs @ﬁﬁ@s SHeh Q%F’!%éxhé%’if@sb%‘{'}'mjﬂ%gr
clsp b St B8t SORAMNRRTSE
N,N,N' Mtetramethyiwonm %&Muwbqnagﬁmmﬁu dte. &-I(Irazajzt&matr@zo 1-yl)-

11,3370y Ep R ERGES @ hiorbiafnls ) et e ety

-chlorofeihaie of Bobuiyl eHibraforaiaty, Sodyl Keotdd) ylopylphosphonic acid

~_ anhydride or carbonyldiimidazole. Depending on the individual case, the suitable

29

30

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 ora
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 fuhctional groups can, for example, be esterified, amidated,
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chl orof ormate or isobutyl chloroformate, tosyl
chlori de, propyl phosphonic acid anhydride or 6 February 2007
car bonyl di i m dazol e. Dependi ng on the individual case,
WO 20a@148¢0 t abl e reaction tenperature may | iRCTYEPRDE008304
wi de range. For exanple, when enploying into 25 the
acyl ation reaction a carboxylic acid in the presence
of a coupling agent or a 2#arboxylic acid chloride,
the reaction can often be carried out at room
tenperature. Subsequent to the acyl ation reaction,
transestesifiet: syt roly zedpalksylated; Suifungiatieh noylatad meiuekd, addizeit ed

r.the conversi gn of recursor group into the
convefed |5 Sait, ol sublecied B alher seadioBf Ty f ur t hor
functionalizations or nodifications of the obtained
ounds can_be <carried-out and suitable functiona

The stéﬁga ﬁgnngpdq for tl@g@r@gpl@tiog ef wercompaqusds ohthefareda | are
4..
conmiSl 1318006 A HORHUAR PR e
procedsicss, éqr@xamimjtas deiscribed dh Aggla_\nuabeirqll_ﬁ ﬂrg?hib :1_ette|a 3@no1)
2765, WiafTAPHE el ot CioBPRAGAR B B FisbAion g (487

4071; U88008240; orICoULtE e ANTESIE ML Neurtsibl, 718 0r27qqn be
prepared according to or analogously to l'iterature

procedures, for exanple as described in Aggarwal et
A el R8I 8 gL o A e By ot o
to the skiled pesson anthaan besarGied e2tunden lstaﬁdaltc} eorﬂitimis.aco@?idg to or
i ol . 1987), 271 10, A ti
analogbiy B8 Ss geetrblif Insdlhuurs rof e Hotbem ey,
Methocimdére)rgahibcﬂfew@ﬁemtequﬂ%cﬁMﬂdrgﬁni@@h%ﬁﬂslﬂ?)gﬁrﬁi@ﬁxe%rlag,

carried out under standard conditions according to or

Stuttgagh g7 QANS Reagiops olohiViley & Sopsi New Yok tAsementianestahove,
doroni o U i RIS RS S s
during Mygﬁmsis,cggrcam@midm; E{mgﬁnrmolasll.s inahviyneg&tloﬁystép beas be
v bRl RS S S SR R g
protectie grelipsi i tHRRPFEEITherl M b Mtef $t8gé BMhB&Shhedls, 8r introduce

,'i:?grrpound of the fornula I, in any reacti'on step It can
functiongl groupsda §e iprg of RrreHraos gEaups which breplaterreastiop| sterkare

comerb 15 RSB RAERARY BB E i B Tl v

 groups spd iprecsirsor gooups whiick! aresuifabledh aanadividuguRse igfe khidwih & the
. skilled of @%ﬁ rsor ‘%rpu S Which in a |later reaction step are
skilled prys red: igicomnoands.of thedormula | cambe pyFireay custemary

purificafioM priREdreS ! forbRathSR LY tecis@HISStidn'Sr chromatography.

The compounds of the formula | can be useful pharmaceutically active compounds which

' | upregulate the expression of endothelial NO synthase and can be employed as

30

medicaments for the treatment of various diseases. Disclosed herein, treatment is
understood as comprising both therapy, including alleviation and cure, of diseése
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 ¢an be acute or chronic.
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groups and precursor groups which are suitable in an
i ndi vidual case are known to the skilled perséhebrhfiry 2007
desi red, the-conmpounds of the formula | can be
urified by customary purification procedures, for
WO 2048k e by recrystallization or chromat offHEFRII09¥ 0o
conpounds of the formula | can be useful
pharmaceutically active cgnpounds which wupregul ate
t he expression of endot hedd al NO synt hase and can be
enpl oyed as nedicanents for the treatnent of various
di seases. Disclosed herein, treatnment is understood

Diseases whishymandieriieated with e eqrppounds| af dhenfprmuladncudep forand

ol iR U35 e 1R AR\ RGNS R oy coonary

heart dReas®|Frinzietal mngmr(s;basr)pécutb eomsgmme,f h?gsttflbimej c
LSease,. Sy o or tphe prevention o (/ocqr dl a
myocardial Raicioh ke Tt PRIPHAGRLANAT DRene depatEPARD),
endoth@#l dfsthRctioh) SthercsRRFEss, PEstEh S8 EhdUEPHAREGS afleIETCA,
acute or chronic. 6 February 2007 WD 2004(7;014842

hypertepeipn izl oding @sgrdial lypertehsiongudmanarythypeariension ardseapndary

hypertelff el R Brdhaon EntaiCHomarybRGHER, olitie

dysfundtioatamdl ventitaiar arbeibid. Furtheq the abinpolnedy ¢f thk fopmeiR | lower
Prinzmetal angi na és&?s , acute caronary s%ndrorre,
the cargigyascufag risk pEpostmpBeRausahvomen Angqf yomart takikg

contracsBHRED €Briboufi bPREITGA | CarY adiiibnahly B8 uskd R treatment,
i e the_rtbsnaevl_@msqre\amﬁo_nItfldimmmcﬂiabetew?mpﬁcmipps (naphsipathy,

. R r . .
retinopgfl, HbRER BRI Hsltiln BRENHR Bidhic Blial TR cimosin ol the,
liver, odtedpRird €18 Sestiictednanosy irformanteaeR Fastridted ability & loah®

éj%_sfynqti on and ventricular, arrhythm a. Further, the,
Preferredindisations are stakle apging pgcioris warpnany ead slisgase-dypgriension,

i t : taking 10
endothich fyFindien, SRERACkRTs ARTE0IRE LhtERRs T2
additionally be used in the treatnent, 1i. e. the
t hera d.preventiqn, of,.di abetes and, di,abetes
The compfiTeRtafiths iemblecl e gty in cPmB R ppjother
pharmaeBdicad e BeEVeSconsdUnas, Rrefinsty Mith cofipoRRds whizgRalre able fo
ure, cirrhosis of the 1iver,_osteoporosis,

fail f
enhaﬂcﬁgfléﬁ pifect off thesrsaRoypds phihedataulal. Exarales plaush ofiten ity
l; f A pl. Qe . ' .
compol e8> st S A0S RS 493 Ao S bEn g s
PDE V inhibitbhes lcaleiund gatagonisispalphabloekerse betadidockess) thiginabeie es
(methinf?%ggg)’:aﬁgt@b%ﬁ%%ﬁg&ﬁpﬁﬁq (;)'g&%ﬁpg;fte%rg%dfrggig&{aﬁn;IVit%%?n's?len"" ’

particular vitamin C and vitamin B8; niacine.

The compounds of the formula [ and their pharmaceutically acceptable salts, optionally

. in combination with other pharmaceutically active compounds, can be administered to
| animais, preferably to mammals, and in particular to humans, as pharmaceuticals by

themselves, in mixtures with one another or in the form of pharmaceutical
preparation. Further_ disclosed are 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




pharmaceutically active conpounds, preferably with
conpounds which are able to enhance the effect Februbdye2007
compounds of the formula |I. Exanples of such other 20
onpounds i nclude statins; ACE inhibitors; ATl
WO 20041848 ni sts; argi ni nase | nhibitors; PDEPSEFRAPHGSE 5.
cal ci um ant agoni sts; al pha bl ockers; beta bl ockers;
t hi amazol e (et hi mazol and anal ogous conpounds;
argi ni ne; tetrahydrobiopterin; vitamns, in
particular vitamn C and vitam n B6; niacine. 25 The

of said engwn ORB inczedsed N Jebahe pommalzatin Pha EPaRasrq f Vel
ina pahéi'gr@&eé#%ar ﬁ%drﬁtﬁiiérﬂpéiﬁ Y ﬁ‘l 166 'fﬂé@tﬂﬁ@h’t i. 6athe tieerapy and

m ni stef ani ma preferab é.'to manmal s, .and
preventlmm obthet almviesmentionad syndromes, anwelas dhaif usa fer Bﬂﬁpa”"g

medicar el VR FRRRR ool BEBs AT A Bharfackhicd g

5 preparatidn® (6PpRaHRIEBuREal bbﬁ-’lpbéitlﬁué)amthlclandmphee an 30

 effectiveisve R SLBEANSCONIRTD o i todmiia] Aoflor R iaceutcally
| acceptat% é‘.gtf ltl‘gef o0 rﬁ%e i aeéll!lﬂfaﬁﬁ dt@dptalde @Qﬁiét' 4.e06ne or more

for exanple in condltlons in
phannacdnntlcdiilymceptablemuBr@xipsfaﬁs¢w \ehiciasy apgigr anstiives @b
004/ 014842 PCT/ EP2003/ 008104 23 of said enzyne or an
_ excipientS,cr eased NO | evel or the normalization of a decreased
10 NO level in a patient is desired, and in particul ar
their use in the treatnent, i t he therapy and
Disclosqdr als@ata those GOmPﬁén%@i/@eﬁ@mql%ﬁ@’a ndromes, as wel |

have alr% dy Bédd kdbéﬁé(ﬂ seRfraRat! audé@ﬂy AREBIHE fhom thicatssve-

urposes er nor e, sc osed are pharmaceuti cal
defined mmpwra:tsloilﬂm foomulaHavhicic aret dlaisted @SrROGIOUNGH BT $i 2 their

pharmaabbaly srPRieI s ot 4o A Rasdiof Bty N AOSRRIC

15 upregulzﬁﬁH' tadeR€bstidofitlaNOghinase ol asd daslplaalmeaﬂniﬁ and for use
river, i or _nore  phar euti cal lc% accept.abl e
in the treaimentef tae siseammeBiongskakovecanst ehasagaicn] Bigpafiions

oo oL ot el s por s hemnes ot sid
a pharmaceutiveily acteptable slalsttieeeofendfapjmrmh@etawauoeacqg@fahl%garner

All stateeﬁrgg%%g wrgé]@vf zfr\,tfj%{, ﬁcgl ep(ampfe t&4he HniidiRts 8F the formula

20 | for use as pharmaceutical, explicitly apply aiso to these excluded compounds. Thus,

for example, disclosed are acylated arylcycloalkylamines of the formula I,

25
in any of their sterecisomeric forms and mixtures thereof in any ratio, and the
pharmaceutscally acceptable salts thereof, wherein in the formula I:
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pharmaceutically acceptable salts, for use as
transcription stinulating agent or 15 upregul a6 Felguary 2007
agent of endothelial NO synthase, for use as

WO 2 %hgaceutl cals and for use in the treafae @f*zoﬁ’imoﬁﬂ?
I'seases nentioned above, and pharnaceuti ca
preparations which conprise an effective dose of at
| east one of these excluded conmpounds and/or a
pharmaceutically acceptalfii'e salt thereof and a
phar maceuti cal | y accept abl e carri er AI I st at ement s
above and beI ow relating, for_exanp

"is b BNeTRSmb POIPYRS WP Angbatiiad op substiited by one or more

ldentlcéﬂ Wﬂﬁﬁgg%gﬂ%ﬁé Qélbﬁb& 'f%n?m@@l‘o@ %gféﬁg? '6?@22 -Cg- C?Ikgd
haloge&c@ﬁﬁﬁ@@amimwyeh-ﬁmaﬂwlmemm 6N, tG@O 7, GONR] R

2 in any of their stereoisoneric forns
S(O)mﬁaﬁ;ﬂ%@?“gs hrereof in any ratio, and the
phar maceuti cal |y acceptable salts thereof, wherein in
R? | t ja Februa 007 VO 2004/ 014842
15 any / b@%‘ hich argpingy %WPC‘ BF CHBt e PPrajgemnticgt or
dlﬁeremfeusém@rﬁs %é&@??ﬂo%@%r §didihy gh.ed by one or mor e

dentical or different substituents selected fromthe
haloge@e: oGl; Hblnsinsubsifjuiet! 2pd-aCpast phosubistiluterbG4-Caralkyl, Co-Cro-

atkeny! btV Greafod, O trerakifirhe DR Ak i,
the substituenisrof Mimrmrsxélectadtﬂ%mfhel%rPOB giailfi?se'tllrﬂiegﬁc:flfiaris ttfff@heg{ .

alkoxy, Gl St Gor RIDREgico b GrGealkyiRgTins anf i Cyeeiamine:

'Ca-Cs-le‘é%d?/P%@ﬁﬁt hé@%&%fgm sht%@écr offRASI®Y %uﬁaf&éd C1-Cy-

Cl- C10-al k eny , C2-Clo-4dl kyn
alkyl; CE4 NS0 Okl; lpbgmmlpeliz}@m (&k%aikw)smo- S(O)m

phenyidBSZBRIEBI: AT RS (6 §fo%é4%¢fﬁ-¢bé,~wé%
phenyl-ﬂO_NH—;/ pPemeOr?(—NéCF%@gciy lC ljlf_métg@ar?ﬁ@?mH Nh&eroaryl—CO-N(Q Cs
alkyl): G G H Ty Aen e Ay N e gk 4P Py D6y 5130
_OCHztﬂflzdr}gI@qR%‘lez}?z e?@*m ﬁ%?ﬁ%i?iﬁ‘{w? %chﬁ S( 0) nR20; “Sh
R%SOgRIH- éOZN (C1-Ce-alky!)-; 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 heterocycie can be substituted by one or more substituents selected from the

~ group consisting of halogens, C1-Ca-alkyl, C1-Ca-alkoxy, OH, oxo and CF3, where said

25

30

heterocycle can optionally be condensed to the said aryl group or heteroaryl group
representing R% wherein all aryl, heteroaryl, phenyl, aryi-containing, heteroary!-
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, C-Cs-alkyl or benzyl wherein the phenyl group can be substituted by one or

more identical or different substituents from the group consisting of halogens -CN, C1- |

- Cs-alkyl, Cf-Cg-alkoxy and CFj;
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phenyl am no; benzyl am no; (Cl-Clo-al kyl)-CONH ;
(C1-Cl10-al kyl )-CO N(C1-4-al kyl)-; 15 phenyl OOREbmary 2007
phenyl - CO- N( C1- C4- al kyl ) -; heteroaryl -
aryl - CO- N(C1-C4- al kyl)-; (Cl-Clo-

wo 2@%1%%/@ CO; heteroaryl-CO; CF3-CO; - (I)EE@HM@I%}
- OCH2CH20-; - CH2CH2O-; COOR21; CC]\IR22R23 ( NH) NH2;
S02NR24R25; R26802NH— %7SOZN( Cl-C6-al kyl)-; and a
residue of a saturated orf-at |east nonounsaturated
allphatlc nmonocyclic 5-nmenbered to 7-nmenbered

20 t 1, 2 3 het t
R'is S?chg%f %nftp%g{quﬁg:gagil {hgn‘%onm stloLg ofeNergaaggBS
H; C4-OpalR wiidHRERCE S stififedsy ﬁh’é?ﬁy! 'dhéhﬁdmﬁﬁngﬂ“eﬁldq’fetéi’%ﬁﬂ

substituents selected fromth group consistin
wherein gagiyeliibe arpmatic giouRs is L@ﬁubﬁm&ﬂﬂ @kyarr@sion@aabrr@rﬁjld@ntacai
e
or diffeldH Sstl sg]rtsy ﬁ%ﬁ@ggmpﬁgﬁ@&:@éﬂﬁ@ gxébkeﬁu OREEARAe ey
alkoxy &2 Citerein al | aryl, heteroaryl, phenyl,
aryl -contai ni ng, heteroaryl 25 containing and
phenyl - cont ai ni ng groups, which are optionally present
R12 is Hor CPpegatkyll substituents of the said aryl group or
heteroaryl group representing R2, can be substituted
by one or nore substituents selected fromthe group

13 %ﬁﬁ CN, G -C3-al kyl, OH,
'S S%l- _ac}rﬁg;(éiérghxg%éﬁgﬁﬂ@ oleo is H Cl-C6- al kyl or
H; Cr-Caeaigyfilanghunsebstituted a\ptl esub‘.st:tgﬂed Lppenﬂnbdmzyls hbiroanit pherty)-
0 Q de or .different s tityents from
c0-, aff e Blopn ik 1ieCRosfiBapiing bisbirre Sclarteddiom e by |
consistifg-dfBalegkax YCAN G- Ch3ilkyd CebiHIR6Y ZROTF;, WRPER HhE bf &fbfe
PCTI EP2003/ 008104 25 R11 is sel’ected ?romthe group
of thesq gifastitentcait be present cs- al kyl whi ch can be substitut ed
by phenyl; phenyl; indanyl; and heteroaryl; wherein
each of the aromatic groups i s unsubstitut ed or
4is HonrGi-Gsalkye or nore identical or different
substituents fromthe group consisting of hal ogens,
-CN, Cl1-C3-alkyl, Ci1-C3- 5 alkoxy and CF3; R12 is H or

|ssé1bcféaffdnkme rB&.ScOﬁsnﬁﬁbQﬁt ed fromthe gr OUD consi sting
- 10 H Cl -al kyl ; "and unsubsti t ut ed an
01-Cs-a§%

sqF3t %ﬁ%wmw aN%@Wsmu Rheswt gn hgﬁ@awl theo. |
substltu%HF% érreyéd%%d froh ‘ihé&?bﬁb coHsiEfiy 8F hatblienl, ¥ C,-Cy-

ct e r m t
alkyl, C4-Cs-alkoxy and CF3, wherem one or more of these substituents can be

" present;

R'8, independently from R, is defined as R™:
R", independently from R™, is defined as R'

R2 s selected from the group consisting of:

C1-Cyo-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C4-Cg-alkylmercapto, C4-Cg-
alkylamino and di(C«,-Cg-alkyl)amino; CF3; and substituted and unsubstituied phenyl
and heteroaryl, the substituents of which are selected from the group 'consisting of
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consi sting of hal ogens, -CN, Cl-C3-al kyl, Ci1-C3-al koxy
and CF3, wherein one or nore of these substi t@Betrsary 2007
can be present; 15 R14 is Hor Cl-C6-alkyl; R75 is

ted fromthe group consisting of: - (8- :

WO 2 g“é’tnd substituted and unsubstituted gﬁ%‘%‘i“%w“"
heteroaryl the substituents of which are sel ected
fromthe group consisti néﬁgf hal ogens, -CN, Cl1-C3- 20
al kyl, Ci1-C3-al koxy and wherei n one or nore of
these substituents can be present; R16, independently

is defined as R'; 25 R17, independently
halogeﬂﬁ-oﬁf\hﬁi -CqalkdeG+Gralkaxy RubCFs Retereis cselosmase of theset he

substltlgtb %Fba‘l:lclﬂ?;fgé%éd%g of : Cl-C10-al kyl which can be

stltut y one or nore substituents selected from
the group consi sti ng of F, OH, Cl1-C8-al koxy, aryl oxy,

. - C8: al k rrercapt 8 30 al kyl am no and
R*" is spfociel BRti e BiofRRPRYsMES and substi t uted and
H; C-ChpsikybivhicHicad bekabstituted By ohetd? mesks ¥ubstilihts Bo1sttbd ?&%m the

ch _are selected fromthe group consisting

of whi
group qapsietieg 9f DerCe-glo081 @Ji&e@&athmrﬁmmma@mkﬂb and
otro 1t Al o b A iy e

from the igeaneqnsidting othalegens, E¢-Cratkoxy e dgli(@HTscatkyd)arting)g of .
5 H, Cl-Clo-al kyl which can be substituted by one or
nore substituents selected fromthe group consisting

R* lssefecfédﬁéiln%gﬂohpwnékﬂ if{ C1- Ca- al kyl ) am no;
Cl- C4- g het er oaryl - (Cl1- C4-al kyl ) -

H; G4 Qnﬁr?k';‘bf'(‘tf%iﬁh gan Qa gg%sttttma@ by Bpe R ease substiienimealested from the

f
sroun SUBITH RSP HIRSIIREo oBYLBBR:
and hetegdasylt whereiroeadhiad the axomatiomsougis oag baf unstibstifite@ b catritphe
or mord i B e R 5 B B o e, B,
Cy-Car-alkoxGandldmxy, di (Cl-C3-al kyl)am no and phenyl; phenyl;
i ndanyl ; and heteroaryl; wherein each of the aronmatic

groups can be unsubstituted or carry one or nore

3ig e S selected fromthe group consisting of
Hel Sthen";bG"%}'(:l\l Cl- C3- 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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15 C1-C3-al koxy and CF3; R23 is H or Cl-Clo-al kyl;
R24, independently from R22, is defined as R22¢6 FeRflary 2007
R25, independently from R23, is defined as R23; R26,
i ndependently from R20, is defined as R20; 25 R27,
WOZ”Pﬁ'Hé%éndently from R20, is defined as R2BCT/RROEYS |
is a residue of a 5-nenbered to 10- nenbered, aronmatic,
nonocyclic or bicyclic heterocycle containing one or
nore heteroatons sel ectedfromthe group consisting
of NN 0 and S; 30 aryl is phenyl, naphth-1-yl or
napht h-2-yl; 6 February 2007 WD 2004/014842
mis 0,A@F/2:P2003/ 008104 27 mis 0, 1 or 2; nis 1, 2, 3 or
4; 5 for use as pharmaceutical. Wth respect to
conpounds of the formula | for use as pharnmaceuti cal,
nis 1, 2/3 oekpl anati ons given above wth respect to the
conmpounds of the fornmula | per se |likew se apply.
Thus, al so disclosed are. conpounds of the formula I
f armaceutical, in 10 which one or nore,
forusea%é)Héﬁﬁng ale%‘, of the groups and nunbers in the
definition of the conpounds have preferred neani ngs,

wits B B0 Ry e A R S

given aEb@e ith regpeetiol theé cemBbaRdOsFale Rrin@iant p‘éi%ebiﬁewme ap Ply
ranl stered orally, for 15 exanple in the formo
Thus, a&q igclogegArecomnoxipEs of the formulad for usegisphavaaceutical, in

which ohatr tdre, BERBIGCH, of fié ﬁ?@%ﬁﬁ%ﬁéﬂ 53 e capsul es,

aqueous, al coh syrups
definitiamafltbé oompomdsshmrpqneﬁeand me=ningsctrere prefénoad m)eampgs, aven
Adm ni stration,..can al so be

more pieliroct{yeaines oF BRLARIarTFe meAnRGR e SPOHEE aclies .
intranmuscul arly or intravenously, in the form of

solutigns for injection or infusion. O her suitable
The pharmaceuticals disclosed herein can be administered orally, for

example in the form of pills, tablets, lacquered tablets, sugar-coated tablets, granules,
hard and soft gelatin capsules, aqueous, alcoholic or oily solutions, syrups, emulsions
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 normaily 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 hig'her. The pharmaceutical preparations usually may comprise from about 0.5 to about

- 90 % by weight of the compounds of the formula 1 and/or their pharmaceutically
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20 administration forns are, for exanple, percutaneous
or topical administration, for exanple in the6Faimargf2007

oi ntrments, tinctures, sprays or transder nal

W02604/§f4 eutic systens, or the inhalative 99%590&%@1%4 on
I'n m X

e formof nasal sprays or aerosol ures, or,
for exanpl e, m crocapsules, inplants or rods. The
preferred admnistratio E;ormdepends anong ot hers,
on the disease to be tredted and on its 25 severity.
The amount of a conmpound of the forrmula | and/or its

S LTI L R
in a mé&hnér keovab put se3G9 th'@lbndpér%f &F @B}eycdcnﬁ n@? %f‘fheq ﬁhdlé’ Landior

about 500 ng, in particular trom about toa

their PW‘WQGU‘%@HY @@%’ta%ﬁaﬂﬁemﬂ‘laﬁ witbenetos mgrpsohﬁ ott queud

phar B8 <M STpo RS RN AT by DAL oy
deswetglubmmblnaﬂamwdibotm pRérnPdcbytiostty alﬁvethom;itQJnIQI’mﬂH ds of

therapdyis.or Bihhy Bty Bikmmareropendes Do duntiouoamie

- dosagesfatth svhicH¢anohes belused ash ﬁH&ﬁnEé@IﬂHﬂ% Wbt or veterinary

&eeparatl ons can be carried out in a nanner knownper
medici To this end, one or nore conpounds of the fornula

| and/or their pharmaceutically acceptable salts,
together with one or nore solid or liquid
For thepieduntion of pils,| taklats; smar&oh’&ﬂaablets amdichznd galth thysded iOls

possiblg §6lioe, inexBitie. FGos st fonereTiie vl Sterehr starch
derivativesisio sleadoadider itd lesa@l@USbﬁ gé’létuﬁ’ E:Qﬂ?.ifésaé‘ﬁdf éhlp%%l'tdﬂés

are brought into a suitab mni stration
can corgRsEy rreXARPIt falf, waest ﬁ%mlsbbi ansblinuid polypls anaterabort i cal

hardené@o u?tﬁp g‘gﬁta Stc‘éfriep @ﬁl%(st g 16 @8 &ép%gg&ne%%%p@ Jor, -
examplﬁ@f aolgmrmtfonlmpemlcmgf emulﬁ)nspﬁsynulpb%uré For@@&mls, Irwater

ohysiol GRSy b B3 ol B Beohdl s AL sibefob pvesror sabil,
sucrosef;ﬁ:Wert&ber ?g.ircagd)a( gnérﬂm%li |v6?et§ﬁl\%ﬁoilg g&@ zlte f;snoeg%cfﬁodssﬁ%‘to
Iyophiliga @E.canpeuw qf the énrmubﬂ | and theis phiamatestically agceptable salts
and o B 8RR HSS S BEApk or PRSP R o

sol utions

injectiorer infusiamu Sultabis canneewfon micracapsules] inpl@itd berodeiré,for
c!e, sol ution, al cohol s

examplg{%)ﬁo& aé{wollgég@g?gd 5&'3 %E)’-Ilﬂd ols,

. Besides the compound or compounds of the invention and carrier substances, the

pharmaceutical preparations can also contain additives such as, for example, filiers, -
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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sucrose, invert sugar, glucose, mannitol, vegetable

oils, etc. It is also possible to [|yophilize 6BRebruary 2007

conmpounds of the formula |I and their pharmaceutically

table salts and to use the resultinp

‘”02W§@ﬁﬁfﬁisates, for exanple, for preparinﬁgﬂpgﬂ%%g§W6ns

for 20 injection or infusion. Suitable carriers for

m crocapsul es, inplants gé rods are, for exanple,

copolynmers of glycolic a ¥ and lactic acid. Besides

t he conpound or conpounds of the invention and carrier

subst ances, the pharmaceutical preparations can al so

effect. ThHs dif denends ontee nétu&wa%theﬁ@wer@x Sffiecdisdried torbs, treagesd,
, | t
~and alééi% gﬁ ) Hed é‘?géé wn%”jg?m%fuﬂil}dsl’w&lgﬁil g%%&@%maﬁ@s drfglgeeﬁx&g?!ﬁ \%/Slégnlmal

to be teoatast, ondhas efﬁcaxbycamirﬂwatlo‘ri ah\emtiom gfs’memmmu hdsnsed, on
ances, solve

o R Y B bR VB or o

whetherattiier detive cehp@Und8Giré BEmAFTBcdGn BH@iﬁéchﬁcozﬁ;SlﬁanQ 9f the
nts or antioxi dants. 30 The dosage of onpound

formuigs|. Tp ggnqre, atady ﬂ?%ﬁ T ADAHL &1 Brloni 169 Mgk proforably
rom oSSAVPRGRCAE ) oo VR 4 b 91 RSV g
each casmmgduer kg Of hedywmghi) id @ppropiriatzuios hdmirdsiration &cdm asdt an

o RS oy 0 DAL, T sty

be adrrnmsuer@d iarlsihgle dosy of, i pam&ulhhﬁhéh ReGelimduntdarel M eat ed,
so.on the sex, age, weight and i ndividual

adm’"'%‘@%%’o Ll% diigesintoseverab feiaample wmnithree orfwrw&ntldt@deaes
In som8Rasdie d@ﬁéﬁcﬁﬁ%&n ﬂ'lé%\%\f]igtﬁél' 88 dHse2f Wb Pﬁaery lt%%e\g%te

conpounds use€ EoUsa |s

upwardsfor alosswaedsoirora theogiven dallgmuse or prophyl actl c, or on
whet her ot her active conpounds are adm ni stered in
addition to conpounds of the formula I. In general, a

The codmbhudﬂaethe @rrriufzoraamtnes b&uddd fop ofHep ?hrpb@@s fFErhltﬁose

fromabout 0.1 to about

indicat ||ntt|1% ?grggonflg Narglspiting examplgs insbise cgag@gg@ p(ﬂfpﬁses; &uph as

the useclﬁ%‘e BRarRRGtICTHof el BP ﬂé’éﬁfél s%maleé ’fl?gf‘ﬂﬁ 8§B:P§ﬁéarwgﬁlrt?ols?§d

admnistration to an ng app
the uselap intermediatestfor thbtpaeparation @fésnthad:on-q:muhds e.dhe da| |y

e adm.nistered in a single dose or, in
phama%%ﬁﬁcailgﬁgﬂ\pqmqug ﬁer anounts are admi ni stered be
di vided into several, for exanple two, three or four
i ndi vi dual doses. In sone cases, depending on the

_Examp[pﬁdl vi dual response, it may be necessary to deviate

upwards or downwards fromthe given daily dose.

General synthetic procedure for acylations of arylcyclopropylamines

304 mg (0.928 mmol, 1.05 equivalents) of TOTU and 323 pi (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 absclute 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 mi 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 resuiting solution washed with 20 ml of 5% aqueous
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15 The conpounds of the forrmula | can al so be used for

ot her purposes than those indicated in the fofEgouag2007

Non-limting exanples include diagnostic purposes,
s the use in the exam nation of c e
WOZ@%@F@S the use as biochem cal tools anlanf: éoshosoéﬁy
internmedi ates for the preparation of further
conmpounds, e.g. phar maceq t| cally active conmpounds. 20
Exanpl es General synthetfc procedure for acylations
of arylcyclopropyl am nes 25 304 ng (0.928 mml, 1.05

. equj valents) of TOTU and 323 pi (1.857 mmol, 2.
SOd'U”MfQ&ﬂn@ﬁtbQﬁaf@fSOBttﬁy|a@ri|2@dpmf|&% anvenus\sedisinaddedda o

lut L
souiof SETFAL ohis Bt bRS Chuphab by X SRAM N Grtet e
obtame&k rawcpramctm purified by pregasative |HFH@(RR}H8,%ammute%\8atat +
tly, 0.884 nmml (1.0 equivalent) of the
0.1 %t?@éoﬂg%%%@%%@?w cycl oal kyl am ne hydrochl ori de,
di ssol ved in 2 mM of absolute 30 dinethyl formam de,
added apd the m xture was stirred for 30 m nutes

Accordgp t@@eaﬁférresla@rPVQ‘AG‘Wr%tSt@r@BMr?Wé?-@tcdfa@S 2Fhe reaction
phenylﬁclﬂg%dgl ﬁe bhé ¥R Fé@getgﬂﬁ chi 6 tHB T&KtLIa B2 Eﬁ%@lﬂ

acetate the re I'ng solution

“the N- (tmnﬁz-gbewlcyﬁopﬂ%yb)qal@omﬁieﬁebtheafoynmaw VO

2004/ 014842 PCT/ EP2003/ 008104 30 sodi um

hydr ogencar bonate solution and 20 m of 5% aqueous
sodium chl ori@de solution. The organic phase was dried
over Chromab XTR a&hd evaporated. The obtained raw
pr oduct .was/pt i ed lpy preparative HPLC (RP-18,

acet of e/wateMN+ ORE %trif|uoroacetic acid). 5
Accor{ 0 the #Loresaid procedure, starting from
racentse ans- 2- phenyl cycl opropyl am ne and the
respective carboxylic acid of the fornmula R2- COCH,

the N-(trans- 2-pheny| cycl opropyl ) car boxam des of the
10 listed in Table | were

. formula Ic Fi R

listed 'rb}oaég?éﬂ aere preppiasl. i Tablgds begides ihe deantsiions efbe sesidurR’,
the madSifliribits BRthe (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 + 80 % 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 Purosphef Star, 55 x 2 mm, 3 p; temperature: room temperature; flow:
0.45 mi/min; eluent A: acetonitrile + 0.1 % HCOOH; eluent B: water + 0.1 % HCOOH;
gradient: time 0.00 min: § % 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, | |




the mass nunbers of the (MtH)+ peak in the nmass
spectra (MsS) obtained fromthe prepared conpofBesyary 2007
and the HPLC retention tines RT (in mnutes) are
[ 15 HPLC nmet hod A Colum: YMC J' Sp
W?z@gﬁf@&ﬁ mm 4 p; tenperature: 30 C flow P@F@Eﬁ}%oﬂﬁp

m/mn; eluent A acetonitrile + 0. 05 % HCOOH; el uent
B: water + 0.05 % HCOOH; q4gradient: tinme 0.00 min: 10
%el uent A + 90 % el uent 13 time 2.50 mn: 95 % el uent
A 20 + 5 %eluent B, tinme 3.30 mn: 95 %eluent A+ 5
% ,time335m'n 10 % eluent A + 90 %

HPLC'E@E%‘E B. HPLC nmethod B Col utm: Merck Purospher Star,

ColumrﬁS'MC Z'Sﬂﬁ&reii’)lDS HEDBS &K MAE 3 |f; mamt@ﬁp@'eatrecrfbw 11008

m/mn; eluent A aceto ile + 0. F%%}I
mifmin; gk apolops; Sant B: waiabhEYS hrlkRTeRRetcstids ofs
t ny. %
tme 0.0] fin 107 EREELA B0l i, R 275%#“ R AMERNIN A
eluentBtﬁmé’/&éDmeﬁB% eluend A8+ 6046 eluent B. % el uent A+ 95 %
el uent B. 6 February 2007 WO 2004/014842
PCT/ EP2003/ 008104 31 HPLC nethod C Col unmm: YMC
J' Sphere ODS H80, 33 x 2 nm 3 p; roomtenperature;

flow 1.000 mM/mn; eluent A: acetonitrile; eluent B:
Table tygxapple compoungds of iormidadacet i ¢ aci d: gr adient: time

Ex 00T IO 95 et uent A ¥ 90 %€l ug@ |I||b|_r_@ z BPLC
" hin: 95 %eluent A + 5 % 5 el uent tlma m n:
no. P5 %R%l uent A + 5 %eluent B Tabl gH) Ex&?rbn@) Method
1 %ﬂtﬂme’@ﬁ'%‘ﬁf’?f? Mot hod. | 2, 4-di A1 oxhLare 5. 3(" 257

1999 A 2 3-amino-5-nethylpyrazif-2-yl ). 267 ﬁ 55

2 [B-amingci-aisthigyrazioRey hy®l hi azol - 5| 9P’ 2909|4581 B|Ba
6-dinethylpyridin-3-yl 266 1.119 R

3 | 2-cyclopropyl-4-methylthiazol-5-yl 299 451 B
14 2,6-dimethylpyridin-3-yl 266 1.119 B
5 3-amino-5,6-dimethylpyrazin-2-yl  (a) 283 4.73 B
6 8-methylaminopyrazin-2-yl 269 2.0567 A
7 3-methylsulfonylamino-4-methylphenyl 345 418 B
18 3-methylsulfonylaminophenyl 331 2.057 A
19 6-(morpholin-4-yl)pyridin-3-yl 323 1.902 A
10 | 5,6,7,8-tetrahydroquinolin-3-vi  (a) 293 3.30 B
11 | 6-methoxypyridin-3-yl (a) 269 4,22 B
12 |} 2-methylthiazol-5-yi 259 4.02 B
13 | 3-(pyrrolidin-1-yl)phenyl (a) 307 5.04 B
[14 [ 3-(piperidin-1-yl)phenyl (a) 1321 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




5 3-ami no- 5, 6- di net hyl pyrazi n-2-yl
6- met hyl am nopyr azi n- 2-yl
3-nme

yl sul f onyl am nophenyl 331 2.

t;

(a) 283 4.73 B 6
6 February 2007

269 2.057 A 7
t hyl sul f onyl am no- 4- net hyl phenyl

057 A

345 4.18 B 8

Wm@i"r{ge phol i n-4-yl ) pyridin-3-yl 323 1.9027Al/EE0s/008104
5678tetrahydrqu|noI|n3y| (a) 293 3.30 B 11
6- met hoxypyri di n- 3-yl é 269 4.22 B 12
2-met hyl thi azol - 5-yl 259 %l 02 B 13
3-(pyrrolidin-1-yl)phenyl (a) 307 5.04 B 14
Q. ( pl pnrl din-1- l| ) phcny. (a) 32143 63-B+45 e HPLC
Ex. B- (4- et hyl pi pe azi n-1-yl) phenyl 3 1. 4% 16
no. PB- (@@ pholin-4-yl)phenyl (a) 323 4(A6HP RTF@hinliaMethod
007 WD 2004/014842 PCT/ FP2003/,008104 32 . Ex—NMS—HRPLC
17 H?&-ﬁimeibyl ~Rithiophen-2-yirrethyl-All- vet hcs 1 4 B
P : g_?_ngthyl - -(th| ophen- 2-yl met hy f’-l H 3%9 5.04°B
;R)’FP y - met hy! - 34 benzi il dazol - 292 1.300
o0 |u up_yl StHf oty j opt .
18 2? g@@y}&SHﬁprgm@il@-ﬁ - phenyl - 1H pgpgzol 3] Lg
324 A 21..1- nh_gn\l| S.trifl yuoronet UH-pvrazbt—4=—
19 [Brohlorosbisopropyisulionylthiophen-2-yl LA PR AT
2. 5-dimethyl-1-(pyridin-4-ylmethyll)-1H phrrgl 346
20 pa-iethyh1-ihepy- I pprazolet-et hy| t hi a §r|85-y 2378 2/B50 A
P4 2-am nopyrzin-3-yl 254 1.137 Al din-3kyl 25311 611
21 M-phenyl-54rifluoromethyl-1H-pyrazol-4-y! 372 2508 |A
-di -1-(pyridin-4-ylmethyl}-1H-pyrrol-
22 12 5-dimethyl-1-(pyridin-4-ylmethyl)-1H-py 246 0 679 A
3yl
23 |2 4-dimethylthiazol-5-yl 273 2.050 A
24 | 2-aminopyridin-3-yl 254 1.137 A
25 | 6-methylpyridin-3-yi 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-indoi-5-yl 277 4.35 B
31 |1H-indol-4-y1 277 4,35 B
32 | 3-dimethylaminophenyi 281 2.149 A
33 2-amino-4,6-dimethylpyridin-3-yl (@) 282 2.84 B
34 |2,3-dichlorophenyi 306 4.88 B
35 |2,4-dimethylphenyl 266 4.84 B
36 |24-diflucrophenyl 274 2.73 B
37 | 5-methylthiophen-2-yl 258 4.68 B
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6- met hyl pyri 25 26 2-chl oro-6-nethyl pyridin-3-yl 287

2.084 A 27 6-nethoxynet hyl pyridin-3-yi (a) 283Féw8&yB007

28 3-am nopyrazin-2-yl 255 2.168 A 29 1 Hindol-6-yl
44 B 30 1 Hindol-5-yl 277 4.35
W‘”‘ﬁ\iz’zmd‘o -4-yl 277 4.35 B 32 3-di net hyl ari"%%%‘ﬁé‘ﬁ{?fmﬂ‘bl
2.149 A 33 2-am no-4, 6-di nethyl pyridin-3-yl (a) 282
2.84 B 34 2,3-dich|oropg§nyl 306 4.883 B 35
2, 4-di net hyl phenyl 266 4.84 B 36 2, 4-difl uorophenyl
274 2.73 B 37 5-nethylthiophen-2-yl 258 4.68 B 6
th('llﬁl('\]l ’)r\r\7 \I\ﬁ ’700/1/(\140/1’7 nr\'rl Ehﬂnog nnOfIJ\A NN

EX Ex. M HPLC HPLC no. R2 (MeH) + RTINS n) | Wecfod |TB5C

no. P-CchRdrothiophen-2-yl 278 4.95 B |3Q+W)'f | RD(0ip) ¢ Method
Ph6 2. 32 C (a) The conpound was oltainedlas salfl_w-th

38 {chiowdhieplen-2-yl aci d. Exanpl e 40 |278 4.95 B
_ - Fl uoro-N- (trans-2-phenyl cycl oprapyl ) behzani de
39 (4=fiacropbered 1) Racem c 256 2.32 C

-fluoro-N-(trans-2-phenyl cycl oprgpyl ) bepnzan de

conpound of Exanple 39) was separated into the
enanti oners .preparatiye HPLC on i ral phase

(a) Thecomnoang was ngé"?%q gﬁe?ﬁah WEFE l’?,UF\'l":'tafzﬁe‘li'('e"?“?"ss]opr opanol
(120/5) + 0.1 %diethylamne). M5 nme = 256 (MH) +.
HPLC. RT = 4.07 mn (colum: Daicel Chiral pak AD, 250

Example 4l 6 10 nm 10 p; eluent: acetonitrile/isopropanol

4—Fluorﬁ{]lyzﬁ[aﬁ%—fpr?enylcf%lgb%w%é}{?aﬂ'ﬁde {ErAibRALeq) 1. 000

Racemic 4-fluoro-N-(trans-2-phenylcyclopropyl)benzamide (compound of Example 39)

was separated info the enantiomers by preparative HPLC on a chiral phase (Chiralpak
AD; eluent: acetonitrilefisopropanol {120/5) + 0.1 % diethylamine).

MS: m/e = 256 (M+H)*. HPLC: RT = 4.07 min (column: Daicel Chiralpak AD, 250 x 4.6
mm, 10 ; eluent: acetonitrilefisopropanol (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-phenylcyclopropylibenzamide.

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

Determination of activation of eNOS transcription
Activation of eNOS transcription 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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Exanpl e 41
4- Fl uoro- N- (trans- 2- phenyl cycl opr opyl ) benzam deFebruary 2007
(Enantiomer 2) 15 The title conpound was prepared as
descri bed in Exanple 40 by separation of__rac

WO 20044488y o- N- (t r ans- 2- phenyl cycl opropyl) behZHI> g‘?m%%
me = 256 (MtH)+. HPLC. RT = 4.47 mn (colum: Daicel
Chiral pak AD, 250 x 4.6 10 p; el uent:
acetonitrile/isopropanol 20/5) + 0.1 % di et hyl am ne;
flowrate: 1.000 m/mn). 20 Determ nation of

Bty 4 KB P TRAMGRLS B e SAISosn o6 ia FRS Gegequisspnec,

sequehéedeénoeéioned iR reﬂQQMIﬁé?ééeC&k ?Essﬁfncﬁlﬁérﬁdg 'td"ﬁﬁ:ﬁlt& AtiPAon of

/or epsilon enhances transcrl ption of human

the eN@ﬁj@pmteraby repeitergesgiagivityy Athveran @'m&ehamll line stable

tansf Gl PR Shore eIt et Sttt R0 fsod B cpppound

testind. Gells Wemdneutatéd foofl §thheittst@anpoungscodon of t he eNCS
gene was cloned, sequenced and cloned in firefly
| uci ferase expression plasmds to nonitor activation

All con‘iﬁounHQ We?é\@'ésrﬁwmts%nléiﬂlrﬁéiﬁﬁrsb%xﬂ? 0? | Xl A
human endot hel i al line stab ransfected and

concentiglipa 9§ 0 $otiN8 Ogn @ﬁﬁmkate mediim was @ng@d lrrduckias ofsparter
h
gene J&P{%ﬁg@mgﬁéﬁg ?_eﬁ%ﬁ%xé ﬂ%asn%b é@lﬂ% b(.lrf% %gasfeoéss%';?
systems(FEon'nbga dTateNb 1 59)Jlacﬁmmi|d@td hymaAnufactrerainstructions.
Lucifer36y GuBtoH st nskbaed aibcomptulGeeracomere B o

mcubaté@ﬁﬁzﬁ: SVt alshe, TRE Palio bt étﬁwﬁie§ Et?d?‘%@ﬁ&ddiﬁdu&bﬁ?@txo
10 system ( Pronega, according t

TIR) Wﬂﬁ @l A @s adunetion of cpm@pumtscprmatraﬂo_m di w@alhrs d IR waluesi on

started] 316 bbifodrMGHER! A% tiib by S ORBRMAISnd B BpGMIPATES dh8

extendad up\to &i esxifhiumeiRovalye Tiimar)dwisich ivdiosds the lnéﬂaéée ofdhe

[t f ti f t
eNos GofceRfiof Edep el pllater RRTL B Aon Sali et 8 oY 8hs
compo@hd Sofictntratied wére detgingiAbd q&gﬁ@awmound effect, and 15
extended up to a maxi mum TI R val'ue TI R( max) whi ch

i ndi cates the increase of the eNOS transcription.

The eflfeéﬁ@tcx@r?‘égﬁdé%n ENOEFLARbRSh WAS HGinHRd iR h BEof adsay

based on eNOS protein detection. Primary human umbilical vein cord endothelial cells
(HUVEC) were isolated and cultivated according to standard procedures. Confluent
cells were incubated with compounds for 18 h and the effect on eNOS protein
expression determined by a quantitative Westemn blotting procedure. 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 blotied to nitrocellulose
membranes. Using a specific primary monoclonal antibody (Transduction Laboratories,
UK) and alkaline phosphatase labelled secondary antibbdy (Jackson Labs), a specific
eNOS protein band was visualized and quantified based on a chemifluorescence
detection method. '




conpound concentrati on were determ ned graphically.
The effect of conmpounds on eNOS-transcription &Héebruary 2007
confirmed in a second assay 20 based on eNCS protein
detection. Primary human unbilical vein
WO el i al cells (HUVEC) were isol at ed&gfﬁg?mom“sm
cultivated according to standard procedures. Confl uent
cell s were incubated vvitg conmpounds for 18 h and the
effect on eNCS protein gpressi on determ ned by a
quantitative Western blotting procedure. After
onpounds i ncubation, HUVEC were lysed in ice-cold
Theresuvgﬁaeﬁmwrémm% ning 10nM Tris-HCl, pH 25 8.0, 1 %
SDS and protease inhibitors. The Iysate was subj ect ed
to a standard denaturating polyacrylani de gel
Table ZGBNQSWIBMFBIndMEiIODImﬁQSed to nitrocel | ul ose

pri mary nonocl onal

AP+ S—US+ 1R3¢ SPecH f+e
Coﬁ'ﬁ??'ﬂfg@ (Tr ansdﬁgf’Pon Labolatories, UK) and al kal i ne
exﬁmgfequ@t gse | abel(;pyl secondpry anti body (Jackson

Labs), alspecific eNOS profein band was visualized
and quantlfl ed baé@d on a cwerrifl uor escence 30
tetectommet IIUUO ----------------------- 6
February [2007 WO ?(984/ 014842 PCT/ EP2003/ 008104 35
Thg results are sm@(ym In Table 2. Table 2. eNCS
transcri| os Conpound of EC50
exénpl e ?J (\V 338 2 0.p60 3 0.30 4 0.33 5 0.16
Gg.SZ 7318 ooc,lsl 935

6 0.32

7 1.8

8 2.0

8 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 0.1

21 0.24

22 24

23 0.60

24 - 0.95

25 1.1

26 0.29




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 QEdﬂﬁmyZOU?

23 0.60 24 0.95 25 1.1 26 0.29 6 February 2007
wogyBiete no- (PM 27 4.3 28 0.43 CSS"S”LE%%@@?&%@
. 31 0.47 32 1.8 33 12 34 1.2
36
Compound of ECso
example no. (LM)
27 4.3
28 0.43
29 0.10
30 0.10
31 047
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 to 28 g.
Three days before surgery mice are divided into 4 groups (apoFE 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 (cdntainin,gﬁl %
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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 conpounds of the inveRtbromy 2007
can al so be investigated in the foll ow ng aninal

els (ani mal experinents are perfornmed in acc r
wozqogoyp]g Gernman 5 animal protection | aw anglc'f@l’ i
gui delines for the use of experinental aninmals as

gi ven by the Quide for tg‘e{ Care and Use of Laboratory
Animal s of the US Nation Institutes of Health).
Ani mal s and Treatnent (Experinments A - C) 10 ApoE and
eNCS deficient mce (C57BL/6J background, Jackson

fat and| bk %tahelestemal; in the foliowinavigsignated aeplacetiq grgHPHRN 2 ar e

sansfisyLFolte B BrfemEOs BRI %y oTolos

(apoE control, n =10 to 12; apoE with test conpounds,

n= 10 to 12 =10 to 12; eNGS with
A. A"“%é@?'ﬁ@“’%o%é&bﬁ!}g,soEﬁ!?”E’ck?)”ttrB[Cﬁ2) andorecel Se ei ¥Mher a

standard rodent chow (containing 4 % 6 February 2007
_ WD 2004/ 014842 PCT/ EP2003/ 008104 37 fat and Oac&%l
Blood-pirssuse issdelermined ineonsgiols Miigrusieg A grmpateriged fil system

10
(vistedlf SHFImE gl RLF AR B BT bt AL UGG mIGOTROLROS,
defi cner;ﬁp‘mﬁe Mntb thetest aorpourisihe bivod pesssureeisicomperast toithe tesults
using a conmputerized tail-cuff system
Obta’nﬁi(ﬁw 78 E‘ﬁ@;ﬁ?@‘%ﬁ ‘Apex, Nc). After treatnent of ApoE
defici ent mce and eNOS deficient mce with the test
npounds the blood pressure is _conpared to the

B. lnhlblwft@mrﬁlﬂ’taafpff@@t'% ang atheliogeaesis {fewatatarery cufi)

After 3 day freatment of ApoE deficient mice with the respective compound, (10
mg/kg/d pressed in chow), animals are anesthetized with an infraperitoneal injection of
pentobarbital (60 mg/kg) followed by an intramuscular injection of xylazin (2 mg/kg)
and a cuff is placed around the femoral artery as described in Moroi et al.(J. Clin.
invest. 101 (1998) 1225). Briefly, the left femoral artery is dissected. A non-occlusive
2.0 mm polyethylene cuff made of PE-50 tubing (inner diameter 0.56 mm, outer
diameter 0.965 mm, Becton Dickinson, Mountain View, Ca) is placed around the artery
and tied in place with 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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10 B. Inhibition of neointim formation and
at herogenesis (fenoral artery cuff) After 3 da¥ebruary 2007
treatment of ApoE deficient mce with the respect i ve
compound, (10 ng/kg/d pressed in chow),

WOZ‘Q!‘(E@?‘Hetl zed with an intraperitoneal inj EET’F%ZH”@PSI%
pent obarbital (60 ng/kg) followed by an intranuscul ar

i njection of xylazin (2 /kg) and a cuff is placed
around t he fenoral arter3§gas descri bed in Mroi et

.(J. din. Invest. 101 (1998) 1225). Briefly, the
Ieft fenoral artery is dissge ve 2.0
media |srﬁxpiﬁﬁﬁ%ﬁﬁ#19elﬁ@"&tl§m’m¢§l?é'a ?- Fq? r@ﬁ‘ﬁf%@?qﬂ@g% "ﬁ@‘b

- compou@ @’éﬁh%’i’e Qo@Eafé@to HtsBlobtdlhadmitRé pRcB66 group. Bect on

son, untain View, Ca) is placed around the
artery 20 and tied in place with two 7-0 sutures. The

right fenora rt 48 t surroundi ng

C. Prequtlgggggt B[ﬂsc%r@wﬁéﬁﬁ_‘e fﬁgb&%{nﬁégﬂr Irea%tﬁ‘e%nt with the
respective conmpound is continued for 14 days after
surgery. Then

t h i mal f .
ApoE: delilent migeco ABAIaddpE] hVASKY BIT L 1oaRe (VG Compind ffdsSed in
chow anﬁ’%ﬂ%ﬁﬁé&fﬁée&m&ﬁ@@m FethoveR) fvmtegmmheé tfixed in fanaIm and

enoral arteries are harvested, fixe |nf? atﬁ
embeddedireparaffini Rlagae f6rmation Eomeaswed ¥ia l@&'@ﬁ'&ﬂ% Sk '%'H“ Pe

ut fromth afFtery
aortas (3 sofBaipet o TGRSl dipH G Q6P F
quantufyﬁu@ttﬁé ¥ffedteft teespeutive subipeunddn vasaiaredd expressson the

femoral artg%%%yﬁgé%]d R ge 1ot GEROEE bf e cBfioaES
group aw I {@Ehﬁﬁ%ﬁﬁméﬁh%ﬂﬂ%&w@‘oﬁwste% Canbr| dge,

eac ross section the area of the | unen,
the neointima and the nedia are determ ned. 30 To this

D. Imprexgrient BhedpRe iGiohTn SREpEREAGE bomidhBfooR B0 1 2
is defined as the area between the internal and the
Old Malg i s 67 Bl eics Asvaries Ko Pige b S ORISRt 85570,

3 b awth
deficient 9!9(#@]54 ?gfﬁﬁﬁ.gnaggp de aj#g%%b'l@ﬁaemﬁg gl? IatH ? ;g.;d‘%eb& gtol ;ﬁ

of age drieweigling @6rtd 3§1g0rp used intbaexperEMenis, Misearg G
B s

and recBRE 6l SWbeks eithertsstandaad rulehbohas(oatsining % fatiqad 0.001

% cholc;rs(teesrole %tr é‘é?an%%r? l(')olélglqlt ro?msis- ?éjspectlve compound (30 mg/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-cold perfusion buffer. The aorta is cannulated and
connected o 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 pulmbnary vein into the left ventricle
énd pulled through the ventriculaf wall, anchored in the apex by a fluted end, and
connected to a tip-micromanometer (Millar 1.4 French). The left atrium is cannulated
through the same pulmonary 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
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chow and finally sacrificed. Aortas are renpoved from

each nmouse, fixed in formalin and enbedded i n6 February 2007

paraffin. Plaque formation is measured via lipid
| esions formation in the aortas (fromaortic arch

WO 2#84kRagm) and i s anal yzed by oil red 0 BYHIH W@OSl%r
10 quantifying the effect of the respective conpound
on vascul ar eNCS expr essj q?1the fenoral arteries are
used in this experinment. The results obtained in the
conmpound group are conpared to those obtained in the

Iacebo

ot S SS6ELNAE B B VR TG Y1080,

(Hsmﬁﬁzcﬁhﬁgggeﬁ& N Tdresarfiivgis Yiloaaedis, th@difmfaice)uemm
cient mce (C57BU6J back% 3@? @Hﬁ L of
atrial ﬂommmirmrm fow.Et hamedywamiogatagrergigitized gf a sgmiplipgyrate o

1000 Hz‘ggrg@g%c@ﬁjueﬁwfhg PE R rg{éjaéi%ﬁ%ecsm fo SHERY mgd M ce

control, n 8; apoE with respective conmpound, n = 8)

Hearts é%aﬂﬁ%e@fé’e' bl sﬁ/cmwﬁfﬁﬁwﬁc%%mgm%@%%ﬁ‘ég?ﬁﬁ%% or
measuréd ﬁﬂﬁ‘r@%%y SERNbnE AaMngvolespeahd pressmrepmdmg ( 3o

M ce are anesthet,lzed wt
Left venbrmllaj'tmeﬂOﬂ SHEves acpconsingted ky varying are-ad Ré%?PP’ée EPE

I
sy S o it foRl Bttt itjted in

mm Hg Bipkwsena ranyeaofSi to 25(rinddg. Siests ke alieweshiocsfabifaeethur g,

veseingcor i pepresLGReb e b8 WG ORI S ), 21 DoPiet™

in a retrograde fashion with nodi fied Krebs

bi carbonate buffer, equilibrated with 95 %02 and 5 %
CO2 and maintained at 37.5 C. A beveled small tube (PE
50) is passed through a pulnonary vein into the |eft
ventricle and pulled through the ventricular wall,
anchored in the apex by a fluted end, and 30 connected
to a tip-mcromanoneter (MIllar 1.4 French). The left
atriumis cannulated through the sane pul nonary vein
and the heart switched to the working node with a
constant prel oad pressure of 10 nm Hg and an afterl oad
pressure of 60 nmmHg. Aortic 6 February 2007 WO

2004/ 014842 PCT/ EP2003/ 008104 39 outflow and atria

i nfl ow are conti nuously neasured using ultrasonic flow
probes (HSE/ Transonic Systens Inc.). Coronary flowis
cal cul ated as the difference between
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atrial flow and aortic flow. All henodynam c data are
digitized at a sanpling rate of 1000 Hz and r é&€ebrdag 2007
with a PC using spezialized software (HEM Not ocord).

ts are allowed to stabilize for 30_ni
woz@ﬁﬁ%?‘l{zonal henodynam ¢ data are rreasure]o’lgigglr'zlﬂnédom"

steady state, and during volune- and pressure | oading.
Left ventricular functioggcurves are constructed by
varying pre-load pressure. For acquisition of preload
curves, afterload is set at 60 mMm Hg and preload is

Patent .i gted in5 10 mmHg steps over a range of 5 to 25
. Hearts are allowed to stabilize at baseline

condi ti ons between pressure- and vol une-1|oading. 6
February 2Q07 2004/ 014842 PCT/ EP2003/ 008104 40

1-Amm89%?f?°%hﬁi9\‘i§‘”ﬁ A conpound of the formula I, CHZ)" O
12 RNR 5 Hin any of its stereoisoneric forns or
a mxture thereof in any ratio, or a pharmaceutically
accept abl e sal(&Hohereof, wherein in the fornula I: 10
Rl is aryl or/heteroarfyl both of which are

unsubstitut or b tutzed by bne or nore identical

or differBnt subst i",i uent R'sel ected fromthe group
consi sting of Cl-Cg4al kyl, hal ogen, CF3,

Cl- C6- al koxy, C1-C6-al kyl nercapto, -CN, COCR10,

CONRt 1R12, NR73R14, ; S(OnR15 and S(0)2NR16R17 15 R2

. i.s, aryl .or hetgroaryl both of i C u bstituted

in any dfts HelpoiSimeie Bri3 ot o ity feret i AnPiafie &

pharmzzebtidally decdalsie bk trfedi] Wherean diefopmalarisi sting of :
hal ogens; -CN;, NH2; unsubstituted and at | east

nonosubsti tuted Cl-Clo-al kyl, C2-Clo- al kenyl,

g Srhela of whichlde & itytéd o ditrsBluted BYbR® oPMEre
R'ls a'ﬁ?@%—? é&gpitbl%f% no, e%tnﬁ?@sﬁu%%i t uengsl:I of%\i\%i ch are
identical er differaht Sulstituenis gelectpd fronsthe wreup esnsistingial Celsadkyl,
halogen, CFs, C1-Ce-alkoxy, C1-Ce-alkylmercapto, -CN, COOR", CONR''R'2, NR™R",

S(O)nR™ and S(0).NR™R™;

R? is aryl 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 C4-Csp-alkyl, C2-C1o-
alkenyl, Co-Cqq-alkynyl, Ci~Cp-alkoxy, C+-Cyo-alkylamino and di(C+-Cio-alkyl)amino,
the substituents of which are selected from the group consisting.of F, OH, C4-Ce-
alkoxy, aryloxy, C4-Cg-alkylmercapto, NH,, C+-Cg-alkylamino and di{C4-Cg-alkyl)amino;
Cs-Cs-alkandiyl; phenyl; heteroaryt; aryl-substituted or heteroaryl-substituted C4-C-
alkyl; GFs; NO; OH; phenoxy; benzyloxy; (C1-Cig-alkyl)-COO-; S(O)mR?; SH;
phenylamino; benzylamino; (C1-C1o-atkyl}<CONH-; (C1-Cao-atkyl)-CO-N(C+-C4-alkyl)-;
phenyl-CONH-; phenyl-CO-N(C4-Cs-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C1-Cs-
atkyl)-; (C1-C1g-alkyl)-CO-; phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCHz0-; -OCF20-;
~OCH,CHo0-; -CH.CH20-; COOR?"; CONRZR?; C(NH)-NH;; SO.NR¥R?;
R?SO,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 §,
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20 al koxy, aryloxy, Cl1-C6-al kyl mercapto, NH2,
Cl- C6- al kyl am no and di ( Cl- C6- al kyl ) am no; 6 February 2007
C3- C5-al kandi yl ; phenyl; heteroaryl; aryl-substituted
or heteroaryl -substituted Cl-C4- al kyl; ; : X
wo 2°ﬂﬂg]ﬁ%4>%y; benzyl oxy; (C1-Cl10-al kyl)-CO0O ; %zﬁ% EflE@H;
phenyl am no; benzyl am no; (Cl-Clo-al kyl)-CONH-;
(Cl- Clo- al kyl )-CO N(C1- Gy al kyl)-; phenyl - CONH;
phenyl - CO- N( C1- C4- al kyl )-; heteroaryl - CONH-;
heteroaryl - CO N(C1-C4 25 al kyl)-; (Cl-Clo-alkyl)-CO;

e TN e
group c%%ﬁbge@@%ﬁkw, B2Es0ANKEI0E el dyd CF s, ardrasaid

e of a saturated or at Ieasi nono né?turat ed

heterocytié pamoptionalty he epadensed tothersaidary group s hstereaty! group
| el : : £ oat t ed
eproseER 2R, o S by ey o o Resrapect

Febr uar
containid@@rd prénhA At iAd g P WS aaivaallpresentim tr@hsaic}/

het [ b bstituted b
substitugrisi e eAid and Braup e FerroRm raus trrstireriba & sran e of
substitumf%ﬂe%@@r iadreCStibatikights selected-fedr the/groGplconsistingraf CF3,

re said heterocycle can optionally be condensed to
halogensh€N. &5 oCaaljyl, b Go-Coralketya@ e group representing
R2; wherein all aryl, heteroaryl, phenyl,
aryl -containing, heteroaryl 5 containing and

R is Hp trmmuqmpg bénﬁyggh_g'emxhe,phelfmﬂ@r:olm earohe srd:loséitutgd Y eee:Af
t t t L .d.
more idg@icel 9 ereg SHhsehamn 4 oS SRutriiothefioBH £N. o

Cs_a1ky|p¢1.gg%u§;rxyrgp.aq;§ybst ituents selected fromthe group

consisting of halogens, -CN, Cl-C3-al kyl, OH,
Cl- C3-al koxy and CF3; 10 R10 is H, C1-C6-al kyl or

R'is Sggééélrfm“@nﬁegir?%ﬁﬁsﬁﬁagﬂ group can be substituted by

or different substituents from

H; C4-Chatkybwhich can heissibstitutedibytphieogepeenyl; dndangk andhetaresny;

. Cl- C3-.al kox d CF3;, RR1 i e
whereire g3 of S greppatc psoupe 1eneutsligy SCoditor GablGretbehiial
or differeHPsbistitieRES fom BREGBUP coMGstg; of hakkgers, -Cah €1-Cs-alkyl, C1-Ca-

heteroaryl; wherein each of the aromatic groups is
alkoxy antk@bsti t uted or carries one or nore identical or

di fferent substituents fromthe group consisting of

hal ogens, -CN, Cl1-C3-al kyl, Cl1-C3- al koxy and CF3; 20
R" is HRYZC+Ge-bikgk, C1- C6- al ky! ;

R'® is'selected from the group consisting of:

H: C4-Ce-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-Cs-alkoxy and CFs3, wherein one or more
of these substituents can be present;

R is H or C1-Ce-alkyl;
R is selected from the group consisting of;

C1-Cg-alkyl; CF3; and substituted and unsubsﬁtuted phenyl and heteroaryl, the
substituents of which are selected from the group consisting of halogens, -CN, C4-Cs-
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R13 is-selected fromthe group consisting of: H,
Cl- C6- al kyl ; and unsubstituted and substitut eobEdstemgrbr,ZOO?
benzyl, heteroaryl, phenyl- CO, and heteroaryl -

Wozogg%é%ﬁbstltuents of which are sel ected fﬁ%}kﬁz&%ﬂ)%ﬁwp

sisting of hal ogens, -CN, Cl-C3-
Cl- C3-al koxy and CF3, wherein one or nore of these
substituents can be presgnt; Rl4 is H or Cl-C6-al kyl;
30 R15 is sel ect ed fromthe group consisting of:
C1- C6 al kyl ; and substituted and unsubstituted

hen and er.oar, t he titue ' are
alkyl, COGy BlkpsaaRd gﬁw M@rﬂﬁe’nﬁ of eus B e SHEyin il £
mesemﬁn C3 6 February 2007 WD 2004/014842
'PCT/ EP2003/ 008104 42 al kyl, Cl1-C3-al koxy and CF3,
wherein one or nore of these substituents can be

111 ﬁ@bd%n iy from R11, is defined as
nd%[:e%'m%glwghq% epgn en i§/2 fromR12, is defined as R12;
R20 |s sel ected fromthe group consisting of.
. a whi ch.can besssubstituted by one or nore
R, *“d§ Mhﬂ%ﬁ 'éﬁggﬁ'ﬁﬁ{]?srgmthe 10 group consisting of
F, OH, C -CB-al koxy, aryloxy, Cl-CB-alkyl nmercapt o,

Cl CB- al kyl am no and d|§C1 C8- al kyl ) am no; CF3; and
% is selaeted fiom thig group eansishg Ptut ed phenyl  and heteroaryl ,

o cm-é;@ﬁ SR B Qlialod B 6 8 FroRFblieinkeisddan 89

group canslstitigbf me & +Cealleoxyr anylme, Gi-Cb-I@H(efbnerswiQI@{-GB-e nts
a[kylamg'@rqusqﬁ%gé%qm(yl}qml@%@g e i?s%@bﬁg% %Fl(g ghe@gtl%éﬁ%enyl

and hetéfbw | thil @8 tRYer16f Wlﬁlclﬁfﬂfei‘séiek’ﬁtétﬂ frbnﬁhegmpi cmsnsting obm
group consi sting of F, - al kox

halogerm, (@1, CBCanlkyl Carfarili<oxyapd Ql'@. w@ateam R3% ¥r ma%of these

sastEETREARECr, ) PO ST T St
fromthe group consisting of hal ogens; Cl-C4-alkyl,

21 is selootad foms %éygrggg oShelsing of:

H; C4-Cyg-alky! which can be substituted by one or more substituents selected from the

group consisting of F, C1-Ca-alkoxy and di{C+-Cg-alkyl)amino; aryl-(C4-C4-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-Cs-alkyl, C,-C4-alkoxy and di(C1-

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, C1-Cg-alkoxy, di(C4-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-Cs-alkoxy and CFs3;

2 is H or C4-Co-alkyl;

R*, independently from R?, is defined as R?;
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Ca-al kyl )am no; R22 is selected fromthe group
consisting of: H, Cl-Cl0-al kyl which can be 6 February 2007
substituted by one or nore substituents selected from

h 5 group consisting of F, Cl-C8-alk
woz@fuﬁjéié@' al kyl )anino and phenyl; phenyl ;%%'&%?ﬂ?ﬂ”;“sm“and

heteroaryl; wherein each of the aromatic groups can be
unsubstituted or carry o or nore substituents
selected fromthe group consisting of hal ogens, -CN,
CrC3-al kyl, CrC3-alkoxy and CF3; 30 R23 is H or

' . C1-Cl0-al kyl . ,.R24 i ndepepglent|y from R22, is defined
R®, '“dﬁeepé‘?‘,ﬂyémﬁb ; uﬁr‘iﬁﬁﬁﬁg?g R 2004/ 014842

PCT/ EP2003/ 008104 43 R25, independently fromR23, is
. . defined as RZ%b R26, indgpendently fromR20, is
R®, indggendenily domB0; iszlefiped ap Rdependent |y from R20, is
defined as R20; heteroaryl is a residue of a
5-menbered to 10-nmenbered, aromatic, nonocyclic or
RY | indeipepderitly floet B0 isydefieed aniRif;ni ng one or nore
het eroatons sel ected fromthe group consisting of N,
0 and S; 10 aryl is phenyl, naphth-1-yl or

heterodARSh Regidid 6f a Bnemibred t1 0-Aieniifered, Stordafiq monosytlic drhe
proviso that, if RL is unsubstituted phe Ipannot

nyl, R2
bicyclictheterasyaigs eontainisg oneaiynore hetespaipmsiselasied forh the group
ey nyl, chl orosubstituted
consistiig ' & 8 b pyrrol 8-yl . unsubstituted thienyl .
napht hyri di nyl, unsubstituted pyridinyl, 3-hydroxy-4
. 20 meth yridin-2:yl 2, 6-dichloropyridin-4-yl or
mV“Sé%aﬂw59ﬁﬁﬁﬁgﬂﬂ8&93“@“?%”’2. A compound of the formula |
as-defined in claim1l1, in any of its stereoisoneric
. forns - or a mxture thereof in any ratio, or a
mis 0, JZiraceut i cal |y acceptable salt thereof, wherein in
the formula | the residue R is unsubstituted or
substituted phenyl. 25
nis1,2,3or4,

with the proviso that, if R" is unsubstituted phenyl, R? cannot be unsubstituted phenyl,
4-bromophenyl, 3-methoxyphenyl, chlorosubstituted 4H-thieno[3,2-bjpyirol-5-yl,
unsubstituted thienyl, naphthyridinyl, unsubstituted pyridinyl, 3-hydroxy-4-
methoxypyridin-2-yi, 2,6-dichloropyridin-4-yl or 3,4,5-trimethoxyphenyl.

- 2.°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 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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3. A conpound of the formula | as defined in claiml,
in any of its stereoisoneric forms or a m xtuéEcbruary 2007
thereof in any ratio, or a pharmaceuti caIIy accept abl e

alt thereof, wherein in the formula l ue R
Wozqogoléalu unsubstituted or substituted, rmnogglﬁﬂ’zg 98184
menbered or 6-nmenbered heteroaryl. 30 6 February 2007

WD 2004/ 014842 PCT/ EP2003/ 008104 44 4. A conpound of

the formula | as defined ‘lln one or nore of clainms 1 to

3, in any of its stereoisoneric forms or a m xture
thereof in any ratio, or a harrmceuélcall

4. A compoies elishe fwEMa karAaTed inpee 6F FOTe 0t GRSl (o It 7y ofdts
stereo@&ﬁ’r;g?ﬁrf%fhé Sr & mixture: théeﬁpﬁ%p'?ﬁhcpfor b'ﬁafrﬁéé@dtléally as

I'n one or nor 3, inany of its
acceptablesaitthermoé nwivsrélrimthediomaulai ﬂtammnbergr Bdt in any

ratio, or a pharmaceutically acceptable salt thereof,
wherein in the formula I the nunber nis 3. 6. A

5 A coﬁmPWb@%ﬁwﬁﬁ f &4 dafinedlin 8se deforedf dlaimsnetod, mramyeofafs
ains 1 to 5, inany of, its 10 steremsom% f
StereoieMarCHPIAS Pica MiHEHETeRT Iarﬁpyrratfq &F agihagmaceutically

’ﬁ? él?tﬁ n ift tiehimbée Y., wherein in
accept eg orrsru%q@érﬁle resi Rzilﬁ?‘phenyl or heteroaryl
both of which are unsubstltut ed or carry one or nore

o mool e o F eSS 38  B 58 le

stereoéélnéﬁi:‘f@ﬂr#@éb’éfﬁinhu fe thérecfifi 2ny 136 08 at prhai'ﬂnaoeLGpaIpr | -

| kandi yl h [: h
acceptable salhegacl AN e oalh EHhe.faebp.Fom ehe) oF .

both of}n@dch C;,ﬁ@ hﬁg@:}%’l%oggr@oﬁ% t]‘)rf ﬁ?&%?g@ﬂ&}(b{r different substituents

selectep fromythewregpcansisting o8- 1G0Brs Gh-Qa@KW CpBealmaamathyly2-

ammo~€| g%“ @gugpﬁwwr&ﬂ%ﬁka(@l gfhgﬂw; %é%{&lo benzyl;

heteroa(x@m%ﬁga'w4 O)T-CQ?Jlkogqﬁ?eho@@triﬂuomﬁ)xy 2L Fa@uoroethoxy;
a

(C+-C4-alriNGQS: %Cwlkyln)erca “{"@P"‘@Pt% %Py‘?lky'séﬂ?“y'rzo
phenyla%%méh'zmaf S%@'Héﬁgraﬁﬁn 'dif;l:' -b4-a1k?§§ﬁ%ﬁ8 Q@J—C%ﬂ@l)k)(b&l%, (Cr-

erl I'i nyl

Co-allyHB QaMH iDL kY I BanyBCIO-TnAGH 6 J0CF b CHO-

COO(CHAIE: L RRPhL e Ca FRONGRELE BB TR
SO.NHZ; -sdzhﬂ(spc@a@ﬁnﬂomaim -Of-alkgl)e pyreolivinyt pipasidinyl;
representin can be supstitut

morphalipeanoriniomos i waerein Bhietawagy g‘ﬁ}?ﬂi’b g‘&tﬁ‘é‘ew'gc%*aming
and phBAN-R8RBfing §fdup&uitich aldoptionally 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, C4-Cs-alkyl,
OH, C4-Cz-alkoxy, and CF.

7. A compound of the formula |,

?CHz)n o
1 ‘ N)J\ 2 |

R r R
H
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25 OH, C1-C3-al koxy, and CF3. 7. A conpound of the
formulal, CHA O~2 R NKR H6 February 20Bébruid2007
2004/ 014842 PCT/ EP2003/008104 45 in any of its

WOZ“?’%’F{“%‘?I soneric fornms or a mxture thereoﬁci‘ﬁﬁ%oomm

or a pharmaceutically acceptable
wherein in the formula I: RL is aryl or heteroaryl
both of which are unsubsé%tut ed or substituted by one
or nore 5 identical or fferent substituents
sel ected fromthe group consisting of Cl-C6-alkyl,

in anvcgt?ﬁta%%?go'@%%q%@%ﬁ&ﬁ%ﬁeth%og SR GaPt 0 - O
pharmagbiAcaThethtaniéal ﬁle?édﬂwl%reiﬁ%@dé)ﬁﬁmhlabot h of which

Ituted or carry one or nore identical or
10 dlfferent substituents selected fromthe group

R s arfohelrbg i o BhRAGTE ol A PSR B ottt

|dent|cailbkeiﬁ’¢ient ElbsHlent $elevtéd froih-tha @rcajm:mys:,stmg of C1-Ce-alkyl,

haloger?ﬁfwgtl&%@%%o%%&ﬁ?%ﬂv@v L EIOB ERA B NR R

§ K R1F H, Cl1-C6- al koxy, aryl oxy,
5@6 QCPE Frrercapto NH2, C1-C6-al kyl am no and

d| (C1-C8-al kyl )am no; 15 C3-C5-al kandi yl; phenyl;

2isa or%g?éﬁé%%ybp&ﬁétyﬂ%éh&ls_\?&tlﬁft%(f‘o% @a{r ?ﬁé’r%tiﬁédﬁcﬁpor
dlfferent &b%‘ﬁé kalbote£COOM thS@fﬂ)uﬂ?&ﬁnslthg of: phe nyI ami no:

benz | am no;

halogeqstlc 1 tHa; Wugysct%g@ga@@% a&ﬁee?g WPS’SUbSt"HEeé’n?rC@é\W » C2-Cro-
alkenylﬁéfmfd-al%w C% [@:leyyd: Cig Qﬁylamwa/dddi@]hem-amyi)ammo
the subpmms%1cm§§?@@te¢|frm¥he aPup ConsetraRiBOH, Todmo

alkoxy, WW%MNWQRQWaW%a JR8:-Ce-alkyl)amino;

C5-Cx-1hag; Gheig; B.éﬂepda)'yl arghshbstitubed outesterbaryl-sabsfiuted €16k
o, B B oo P kRl - B b8
phenylamino; benzylamino; (C1-C1o-alkyl}-CONH-; (C1-Co-alkyl)-CO-N(C+-Cy-alkyl)-;
phenyl-CONH-; phenyl-CO-N(C1-Cs-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N{C1-Cy-
alkyl)-; (C1-C1o-alkyl)-CO-; phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH20-; -0OCF,0-;
-OCH,CH20-: -CH,CHo0-; COOR?'; CONRZR?; C(NH)-NHz; SO.NR*R%;
RZS0,NH-; R77SO,N(C4-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, C+-Cs-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, heteroaryi-
containing and phenyl-containing groups, which are optionally present in the said
substituents of the said aryl group or heteroaryt group representing R?, can be
substituted by one or more substituents selected from the group consisting of

 halogens, -CN, Cr-Ca-alkyl, OH, C-Ca-alkoxy and CF;
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containing 1, 2 or 3 heteroatons selected fromthe
group consisting of N, 0 and S, which het er ocyEtleuag2007
be substituted by one or nore substituents sel ected

fromthe 25 group consisting of hal ogens 1 -

WO 2084018842 5 koxy, OH, oxo and CF3, where sal%c%rez%gfog@y le
can optionally be condensed to the said aryl group or
het eroaryl group repre fantlng R2; wherein all aryl,

het eroaryl, phenyl, aryl=containing, heteroaryl-
contai ni ng and phenyl -contai ni ng groups, which are

1 i HeGr-Beaikyl Orgianay Wiereiditas SaeH JEp-Buan Be A BSLTIE TRy 858 or
more idGfRaRs difbraity Pﬁﬁt%ﬁg 118t 8 %r6lip ERSRARY BFRAIYSTS, SCN, Ci-

group consisting of "hal ogens, ~CN,
Cs-alkyl@+Cgealkoky nd OFs; C1- C3- al koxy and CF3; 6 February 2007
WO 2004/ 014842 PCT/ EP2003/ 008104 46- R 0 is H,

Cl- C6-al kyl or benzyl wherein the phenyl group can be
1 is sEibiied FromitRe ghiupstmsieting oRr e i dentical or d| fferent

H c1-o§z,%§f\:g§.€§2§a; consttgd B DhPpiras ol alEh R
whereinjﬁcﬁ SF L dr Bﬁ’l’éh& gﬁ)u% %Jﬁns‘%@ﬁmﬁd' teaftfes dﬂe cﬁlné@-t@éﬁtiﬁb[

can be su tut ed phenyl ; phen
or differamtcsubstiteentafipin the\gmmmnswbﬁ Oiahalﬂﬁ%n%r% €16 3@?‘@&5&7 Cs-
substituted or carries one or nore identical or
alkoxy Qi\dfdlz%’ ent substituents fromthe group consisting of

hal ogens, -CN, Cl1-C3-al kyl, Cl1-C3- al koxy and CF3; 10
R12 is H or Cl-C6-alkyl; R13is sel ected fromthe
?is Hpr€uCadldi sting of : H Cl-C6-al kyl; and unsubstit ut ed
and substituted phenyl, benzyl, heteroaryl, phenyl- 15
CO, and heteroaryl-CO, the substituents of which are
R" is seletted froc thegrouheorgisting of.consi sti ng of hal ogens, -

H; Cr-CpikgT aod sbualitilafd SRt Aad phé énq%%ﬁé{e%ﬁll%héﬁ?f e

cO-, ar@lhe@na}ykmb thaQuB’étﬁuenﬁs sEwhichatk Selected fremythewgpoup
consi stin
consisting of hatogengs -CN, C4-Cz-alky!, C1-Cs-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;

C+-Ce-alkyl; CF3; and substituted and unsubstituted pheny! -and heteroaryl, the
substituents of which are selected from the group consisting of halogens, -CN, C1-Cs-

alkyl, C1-Cs-alkoxy and CF3, 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';

- R% is selected from the group consisting of:
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Cl1- C6-al kyl, CF3; and substituted" and unsubstituted
phenyl and heteroaryl, the substituents of wht Etbraarg 2007
sel ected fromthe group consisting of hal ogens, -CN,

Cl- C3- al kyl, CrC3-al koxy and CF3, wherej ne or_ more
WO20040¥4#8se substituents can be 25 present;l’%ﬁlgl,)ﬁﬂﬁo0815[;P

i ndependently fromRl1l, is defined as R'; R17,

i ndependently from R12, is defined as R12; 30 R2 is
sel ected fromthe group éZnsi sting of: 6 February 2007
WO 2004/ 014842 PCTI EP2003/ 008104 47 C1-Clo-al kyl

whi ch can be substituted b

Cr-Cro-abyiamianoar bnsubitute] bl ne 9hgIoes SuksTBIeS Saggted HoR e
-.C8- a8 L _

croup GGPUIT N P B, S, oo amipasi 1

alkylamindoatd di(G+eCs-akkl)aminobEFs; tnd subgfiteliagd and anguibrtitieed Rhenyl

t he supsti nt ' p
an e s B e SERB B g o
halogerfel -6R; 81-Es-kyh Cl-CFakomaTdeCFs, wherein oneoenofe oHisse
_substitutents can be present; R21 is selected fromthe
substitiferts gagBareIanty of : H, Cl- C13-al kyl which can be
substituted by one or nore substituents selected from
the 10 group consisting of F, Cl-C8-al koxy and

- R? s sdlegteti-fesn tekgroppepneistingrafl - (C1- C4- al kyl ) - and

vl - (Cl- CA- g i
r ocipByRRRREARD SRR b shel ot Wikt dieed om e
group dg?gig?@?ﬂg:,@lns&glkgma?ﬁ di(ﬁi-ﬁiggikyl)arﬁ]_hoCaryl'i\(S(quszgalkyl)- and

- -al KOX an | - -a ) a no, | .
neteroar (B Corninib HOUT Wieh b vt bY Sne b7 pfesuStuepte
selectegﬁﬁoﬁ?th‘é???@&céﬁgﬁaﬁagtdfharégebrs,anr:@aukﬂp?@gyan@w tédi(S -

el ecte romthe “group consisting o
Ce-alkyJamE®; al koxy, di (Cl-C8-al kyl)am no and phenyl; phenyl;
i ndanyl; and heteroaryl; wherein each of the aromatic
groups can be unsubstituted or carry one or nore
R2 is seldeidd frolf s grribeohsistiig ofn t he group consi sting of

H: Cr-Cmatd] whih @%@%@?mg%bmdne & Incre substu YeRBaHom the
group consisting of F, C4-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, C4-Cs-alkyl,
C+-Cs-alkoxy and CF3;

RBisHorCiCralkyl; ~ ~

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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R24, independently from R22, is defined as R22; 25

R25, independently from R23, is defined as R23¢ Feliddbry 2007

i ndependently from R20, is defined as R20; 30 R27,
ndently from R20, is defined as R2
wo ggREBENC DY 0T 98an PCT] EP2G0S! 008104 4BC ’ﬁ%’t"%’?%
is a residue of a 5-nenbered to 10- nmenber ed, aronatlc,
nmonocyclic or bicyclic ggterocycle cont ai ni ng one or
nore heteroatons selected " fromthe group consisting
of N 0O and S; 5 aryl IS phenyl naphth 1-yl or

h-2-yl; m IS 3or4; 10 faqr use
heteroaid iR aesHE.01 3 %ﬂem@fesl\tqo%ﬁwgﬁﬁﬁﬁ P anRey g or
f et offdd und
bioycic3RAREL IS o A Il HorE R erBitoft seleRid TR e Gm
consistingef 8o iCsantkB] c forrrs or a 15 mixture thereof in any
rati o, and/or a pharnaceutically acceptable salt
thereof and a pharnmaceutically acceptable carrier. 9.
aryl is pTxléﬂyIUﬁ ith-1ayloppaghth<-wf the formula | as defined in
laim7, in any of its stereoisoneric fornms or a
mxture thereof in any ratio, or a pharmaceutically 20
mis 0, 3¢ Pt abl e salt thereof, for the manufacture of a
medi cament for the stinulation of the expressi on of
endot hel i al NO synthase. 10. The use of a conpound of
, efprmula | as defined in claim?7, in any of its
n’“’%?e?re‘lgl someric forms or a mxture thereof in any
ratio, or a pharmaceutically 25 acceptable salt
thereof, for the manufacture of a nmedi canent for the
for use @ Pharpateudeal. car di ovascul ar di seases, stable or
unst abl e angi na pectoris, coronary heart di sease,
Prinzmetal angina, acute coronary syndrone, heart

- 8. A phamndasutical pyepsiatitingomprisingan effective dpeskel atdeasbapesi s,

compom?fﬁﬁg fcﬁ'b’w’ﬂ{ [ & derRGH ' ShiT 7 Sh SR its SIS R 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 hypertehsion, secondary hypertension, renovascular
hypertension, chronic glomerulonephritis, erectite dysfunction, ventricular arrhythmia,

) | diabetes, diabetes complications, nephropathy, retinopathy, angiogenesis, asthma




at heroscl erosi s, restenosis, endothel damage after
PTCA, hypertension, essential 30 hypertension, 6 February 2007
pul nonary hypertensi on, secondary hypertension,
renoyascul ar hypertension, chronic

WO%E'F@W@ ul onephritis, erectile dysfuncti on?C%Fﬁo?g'lmgfﬂ"%\r
arrhythm a, diabetes, diabetes conplications,
nephr opat hy, retinopathy,,angi ogenesi s, asthma 6
February 2007 WO 2004/ 014842 PCT/ EP2003/ 008104 49
bronchi al e, chronic renal failure, cirrhosis of the

| l'iver, osteoporosis, restricted nenory .perfarmnce or
bronchigley glyopicseral fallyre.idrphasis Q’féé&‘? ﬁ‘(efo?nﬁ?‘eﬂo)( s f?%?!}{%t%ﬁ@e'%‘fw

' i l gculafrisk of
portor 05T oo T B vtk

postmenopausal women or of women taking contraceptives.




