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6 February 2007 WO 2004/014372 PCT/ EP2003/ 005Q3y diarv 2007
Acyl at ed, heteroaryl-condensed cycl oal kenyl am nes and
their use as pharnaceuticals The present invention

wo 20@Joedses to acyl ated, heteroaryl - condensedcr/Ep2003/008103
cycl oal kenyl am nes of the formulal, 5 RO N *(C-H
RS R332 nH R4 inwhich A R, R, R3, R4, R5 and n
have the neani ngs indicateéed bel ow. The conpounds of
formula | are val uabl e pharmaceutically active
conmpounds which can 10 be useful in the treatnent of

Acylat%ﬁhbﬂér‘éargl'-c%%ﬂéﬁséd fcfonikenylantihéidafPiheir @%a ss WhaFmaceuticals

I'sorders such as datherosClerosis, thronbosis,
coronary artery di sease, hypertension and cardiac
. . The .

The préghY v ef eted e iibR ek OFGEBEE SOt yierfes of

the foripaladppl i ed in conditions in which an increased
expression of said enzyne or an increased NO | evel or
the normalization of a 15 decreased NO | evel is

desired. The inuention furthernore relates to

-

processes for tie
formula I, 2t hei4
I ngredi entE ™~

prepar at i ons

prepar@i on of compounds of the
in pRtRtul ar as active
§ cals, and ptiar maceut i cal
ri sigig trem Endothelial NO synt hase
(eNCS, NOR'T IN)4-béidaYs),t otk group of three isoenzymes
20 which producgsnitric oxide (NO by oxidation of
arginine. EndotNelially released NOis of central
i nportance in a nunber of key cardi ovascul ar
mechani sms. |t has a vasodilating effect and inhibits
in which ide RlgBf,RfaR! i arid phavethetmeanings indicatsiddrelas. The

om0 SR SP B AR B e R

be usefty [Fﬁtjthéﬁlpeairﬁ?rﬁlbt?jvﬁﬁéué &s?é’éé%t@ie%gﬁtﬂ in?@glﬁiiovascular disorders
pat hophysi ol ogi cal regulation both at the )

such as athesesciapesis tllombagisatoioparystary disaass hypertension aed e |

cardiaciR&YAGerty. $AEY uPfegaffM the expression of the enzyme endothelial nitric

oxide (NO) synthase and can be applied in conditions in which an increased

expression of said enzyme or an increased NO level or the normalization of a

decreased NO level is desired. The invention furthermore relates to processes for the

preparation of compounds of the formula |, their use, in particular as active ingredients

“in pharmaceuticals, and pharmaceutical preparations comprising them.

Endothelial NO synthase (eNOS, NOS-III} belongs to a group of three isoenzymes
which prodube 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 proliferation 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
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in the endot helium may undergo cal ci um depende n
cal ci um i ndependent activation through @tFeQruerZOO’/
phosphoryl ati on of specific am no acids, but also by
' 6 February 2007 WD 2004/014372
WOZ@&W‘%@ZOOS/ 008103 2 interactions with SBSWHOQSMOSM
proteins. Stinmulators of this, usually transient, NO
rel ease are, extracellulgr arginine; 17(3-estrogen
and the nmechani cal stinmullis exerted on the | um nal
surface of the endotheliumby the bl ood flow (shear

interac N sBHa R SSH SLFLIATS ARITS SUAIy ansent Ry rdeass

are, eﬁe?ér%gméﬁ aé'&igfﬁ%? ‘?‘Pﬁ-gétn%ﬁen dnthé me@ﬁﬁﬁ%l@ﬁm@%&?ﬁé& oR4%

y nmeans o exercl se tralnlng
luminal swfasef thenergdotheliust hethe binosidlowalsbean stemsehilha latier

.. Obtai n . a mark in ' . r '
adaiiofaheRoS o TBhUBlor BFDR B IR reEivEboleF P, ThE 1 Mol
Sessaltdal. (Oitc. FeeBarchT4Unodh)iIPwate/atis by emsansiofiexertise training

exanpl e,, adm nistratiop of a high arginine Eloi.e is .
and the f)greagedn ﬁbeafrﬁﬂ"y%aﬁﬁogwé%ﬁww&%rte@@?%@ Mafked, icrease in
eNogeéndot hel i um dependent vasorel axation in patients with

coronary heart disease. On the other hand, the
significance of the upregul ation of the eNOS protein

Whethpf g of bicish 8 anabriorblsteis Fany b g s ot eon,
unambigubusiypréseh. Thds)ddree@mphd) iadntisistratiomotatiagh argirdwe dese is
folowe Py & ghsiint Fior iesient i toreBtatiefurGelegingent Yasdyeldton

in pa*‘ég'gg%*_ﬁ%?fa“f@{ hearfdif8aseNat | . Acad. Sci. USA 95 (1998)

additionally known that single point
mutations in the 5 -flanking region of the eNOS gene

On thelg el Tock. HERGTicangE P e Lot S BE H NG B 8, P
scientiflﬁagstmiﬁat@magig?g iihgt;e a’ug fmﬂsr:gs Mtﬁzﬁbgdgx ntga’a:tmeiplmteem&e in
properts el that NGk etiogbse Rbpr siwasalin o o 2hiitee hasides
to the %dg(gfcﬁfe‘ﬁhﬁ effectt BRb i F:Sh f2d5 é’rpnﬁgl:?iaﬁé irpmg)]%sion in Vivo.

t-tra scrlptlona anli sns regulatlon
(Endresred abdrriooudat) Atiadt SeibldBAI9S (49988880 ik @ddifipnally known that

s ByBEFEcs ABE . il bR o YRI9R6Y G5 oot

and thé fediictivraipcthe adte &f eNOSegehel transsrigtionssbeiafedrtherewith, in the

dysfunction of this type in the, endptheliumlinin
Japangseepanulzan e assortackviftba InCeease i e Hak R FOBIaD FASHSy e

(Nakaydha 8IS BitSiation 99 (1999) 2864).

The current assumption therefore 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 measurabie pathophysiological
and morphological changes. Thus, critical steps in early atherogenesis are speeded up
by a decrease in endothelial NO release, such as, for example, the oxidation of low

_ density' lipoproteins, the recruitment and deposition of monocytes in the intima of
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mani fested as the disorder progresses in the far f
nmeasur abl e pat hophysi ol ogi cal 30 and nnrpholog;ag;é'ﬂhary2007
changes. Thus, critical steps in early atherogenesis

eeded up by a decrease in endothe

‘wozﬁgﬁgég%’ such as, for exanple, the oxidak#ﬁhmﬁ§%p%WV
density |ipoproteins, the recruitnment and deposition
of nonocytes in the inti of 6 February 2007 WO
2004/ 014372 PCT/ EP2003/ 008103 3 vessels, and the
proliferation of intimal cells. A consequence of

at he enesis.is tthe fo tion of plaques on the.
vessal, B9 groiteation SRV cEl 2 e gHe Rty Ao By e
formatiofdd piijuas Sh ke df tHe BIG6 wdieals, which$Say ihaurd Iéad, t her
ecrease in endothelial NO release and a further

d
through érdimjnsitian intheisheardresat ta @ fagher dacreasedn gadetbelishNONO

. . |
reast gL RAION T e ndh o) SRS /RRIER o s
vasodilataep eledmase thesdofffi@quently alsoleads to bypertensiga,whichmegy, as

. ,The aim.of thera L c appr,oach to the treatnent of
an indepreBnEfk rfe SoHee MG U BRA FABRY®be o fnterrupt this
chain of events by increasing the endothelial NO 10
expression. Gene transfer experinments which lead in

The aiiy qfiadheepeviis apRspacdp die teatrient of thesrdisorderymish ousl y

sooonIPO5 1, TR iR detis FPhEchEng oL KAl lo
expressionr Sene dransief experinensowhick leag\ia vidrorte owerexpressiomohNO

PO X NI I TUELIC T R e

procesdes ah@ afe theik beigbn@of@hSBorécunesy dfthis appRath eraremssetadl.,

are disclosed in the literature. The statins which
Hum. GeneTher 43¢90092d32%ent i oned are, however, the only
substances for which it has been possible to date to
show such an increase in eNOS in vivo as a side
Some lefnf moleculoweight carnpoundt wthiich, kimealicultarege maly leddde a direct

ef f of this cl,ass of. substances,it,,i uncl e
effect 3, oROS ratischighoh A Sre3pioB 418 SRRoRR e it tho Medtns
which nawmma@gwebﬁ ntEntiened-ar@Oh@vedr; thé'oﬁiy@_db@ta\‘l&é’@r Hhich3t has
and WO 00/ 03746 the use of rhoGIPase inhibitors and

‘been pegaihiedofatete shem sushas ingreassrig aNQRIN ive a3 asiie effect. Butin

: it et ' t: j
vow o PKGH T4 d0d ORRHAB AV F AR ko for
this eff2ét ie pragentin sstoxicklegioallypuriproiiemmatitigess. t ensi on wi t hout ,
however, indicating a specific way of achieving this.
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 hypertension without, however, indicating a specific way

of achieving this.

WO 02/064146, WO 02/064545, WO 02/064565 and WO 02/064546 disclose acylated,
benzo-condensed cycloalkenylamines which upregulate eNOS expression in

endothelial cells and are useful pharmaceutically active ingredients for the treatment of
various diseases, but there is an ongoing need for further eNOS expression enhancers




WO 02/ 064146, WO 02/ 064545, WO 02/ 064565 and

02/ 064546 di scl ose acyl ated, benzo- condensedV\QFebmaryzom

cycl oal kenyl am nes whi ch upregul ate eNOS expression in
wo :@@nesdot hel i al cells and are useful pharpagerbiaasiloy

active ingredients for the treatnent of wvarious

di seases, but there is an ongoing need for further

eNCS expressi on enhancers46 February 2007 WO

20041014372 PCT/ EP2003/ 008103 4 wth a favorable

property profile. The present invention satisfies this

with a %g?%ggééﬁgp&#& T, Lﬁ%‘fr Qmﬁ%ﬁﬁn%fatléﬁé% thie hEEd By lbréviding

Certaln ac
the comp@wmldfé‘lwﬂoawlaéandmﬁimm usmgatgemm dazol e ring
which bind to the 5 histamine H3 receptor and are
useful, for exanple, for the treatnent of overwei ght
Certa:rﬁéi@lat@@ eydidalkenylzeninksscdreieased o AMntiddAR6A wiiieh bind to the

5 hlstamgm%/ ??,?q%ggtgglgr? %r%a.les%mﬁf%l' ggel}rlﬁ&galjor {neq:?esétmgn%no %Q/(Sar?ngelgl% and

obesity? afe KisXWsdl iR 'W@Q)”I%‘d@%boﬂe 08)‘3252§4lai§é1b§ééeé}fclo%fkeh9@mlnes

am no group and are 5-HI-4 receptor agonists uséful,

conderfsed t@ﬂampldezole ting which careyea ﬂ'@*hoxb‘ﬁﬁnlhpszlpﬁl@b;&ﬂzéy EP
substitdeh o Slot{s (OGS AP BHCEPATLA [@RRRABBOALE SRl Hor oxdtndE

for the frebtmer of athizﬂp};lrhmm marnunmea cﬁt&:tdsveahomeSptln antagonists useful

10 as analgotion WHGBNQHOR G AR PTG LB S o TGy cebainaine

denvatﬁfbs q{l-r(z-'alﬁunb 5,67 B—gﬁ%ﬁydr%q@h @Bxyquinazdlin- 3%&3 4-15 A

first "aspect ‘of pf esent 1 nvention provides a
dichlorelgnzemide kds haen deﬁﬁmﬁdaby Koelterirp in . /0. Chem. Spg. §GH?2
201 in any of their stereoisoneric fornms or a
5779(¢§§gjure thereof in any ratio, or a pharnmaceutically
acceptable salts thereof, wherein in the formula I:

the ri whj ch conprises the two car bon at o
15 A first SSBRRLAT (16 PLasent PHGRTEHTavEIRS 2 CRRCSBAICEAA ToHTHE b
~formula I, is an aromatic 5-nmenbered or 6merrbered

ring 25 cont ai ni ng 1 or 2 nitrogen atons as ring
het eroat ons, or an aromatic 5-nenbered ring

R1

0
R? >¥R"’
N !
R® (CH,), H
. R4

-20 in any of their stereoisomeric forms or a mixture thereof in any ratio, or a
' I _pharmaceuticaliy acceptable salts thereof, wherein in the formula I

the ring A, which compriées the two carbon atoms common fo the ring A and the
cycloalkenyl ring in formula |, is an aromatic 5-membered or 6-membered ring

25 containing 1 or 2 nitrogen atoms as ring heteroatoms, or an aromatic 5-membered ring
containing 1 ring heteroatom which is an oxygen atom or a sulfur atom or 2 ring
heteroatoms one of which is a nitrogen atom and the other of which is an oxygen atom
or a sulfur-atom; '
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NO: if BhpeR

containing I ring heteroatomwhich is an oxygep.atom
or a sulfur atomor 2 ring heteroatons one ofgagi?r%ryzom
is a nitrogen atom and the other of which is an oxygen
atom_or a sulfur atom 6 February 2007 _ VWD
WO 204844814372 PCT/ EP2003/ 008103 5 RI1 and HA/ER2M3/008103
i ndependently from each other selected fromthe group
consisting of: H  unsubstituted and at | east
nonosubsti tuted Cl-Clo-al%kyl, C2-Clo-al kenyl and
C2- Clo- al kynyl, the substituents of which are
,_ _Selected fromthe group consisting of F,_OH CIl-_ -
R' andd®’ areliedapendantiydom ggeheihersaiested tram theameeip copripiingsof: H:
. _ I . T~
anouo Gl kR s b TR MR 0.
alkynyb trersubstinents loé wiich aarg selgeted fronathe graieeansisting ohf+ @, C-

cvldly SRRl ARE oMt anc

least MBMASGHHNEItEd Ph@H) BREAXtercand wheed theaabylituérte of the phenyl and

substituents of which are selected fromthe aup
~ heterogrhaioyps At Ssfeqird femmthe gropR copaisting of| 9?"0Ma¢qz%'§¥)'

o ’ - ” - . 1 - ndlo

Cr-Cs Ql%%%i 8—52% é%gl%r%% ; S@ﬁ@%ﬁ@ﬁgﬁgﬁﬁm; but

heteroaghthetsubstithents gbwhich @re selectedDiomithggrastp qansistingeftalegen,
to a,ri i trogen ] , argq d .

N, b GrAk e e G s L GO et Flboke:

CN; N4l oREns(0 e, st NRITR B uiedNey dubtarinetbe halogen, -CN or
m?nosklpst Ituted Cl-Clo-al E%I) the 15 substituents of

isrhonded ée p BRI MHERGER KO8 oup consi sting of OH,

phenyl, and heteroaryl; OH Cl-Clo-al koxy; phenoxy;
S(OnR19; CF3; -CN, NO2; C1-Cl10-al kyl am no; L

R? andiR @o-iciapeatiéntly)feom pach ¢iber sdecied froin-tomreup consisting of:

TN BN ol ) AR o PSRRI 6 By e,

substit\ger:]tﬁ ldf @hieh ca%@b@@%tﬁd lfrbrrmdmetg@h%cmisgn@ ofsosilc bhmyzb,fand
al ogen, -CN, nethyl an XY - CQ-al ky .
heteroazh (B C oot RHER AT ROJoR e OuROnE S lgdpmin:

st ST 0 et gl st o

monostibgtitited:phahyCONI and phenyi-50.d0-1ihe subsituentpefwhichgre

a enyl - CO- t.he | par [ ' . _ .
select o 4% Gt gonte oo i, Sl Pl racingyy: Or-Coaky
S0,-OSulmslibétiaad and at leastatohdsabsiithieddColp-atig)<l 6+ thegubétituents

_Cfl- C3-al kyl, hal ogen ang netqlgz%x%; bgt li‘g{wnot be lidinvl
of whichears gelecteddrers thegrpup Forgstisg &S, HCrbmalsyleging. PyEplidiny
and pipérdhyitdnaQBRyIZE G e phenyl part of which is unsubstituted or atleast
monosubstituted by substituents selected from the group consisting of C1-Cs-alkyl,
halogen and methoxy; but cannot be halogen, -CN or NO; if R?or R%is bonded to a

ring nifrogen atom;

where, if A is a 6-membered aromatic ring, 2 or 3 of the groups R', R%, R® and R* are
present and are bonded to the carbon atoms in the ring A which are not shared with
the cycloalkenyl ring, and, if A is a 5-membered aromatic ring, 1, 2 or 3 of the groups
R', R% R®and R* are present and are bonded to the carbon atoms in the ring A which

" are not shared with the cycloalkenyl ring and, in the case of a pyrrole, pyrazole or

imidazole ring, to 1 ring nitrogen atom;
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where, if Ais a 6-nenbered aromatic ring, 2 o
the groups Rl, R2, R3 and R4 are present and gFéar%ryZOO’?
bonded to the carbon atonms in the ring A which are not
with the cycl oal kenyl ring, and, f A i
woz@“ﬁ{é‘%@ered aromatic ring, 1, 2 or 3 of tH fxégzgq}@gs%%
Rl, R2, R3 and R4 are present and are bonded to the
carbon atons |nther|ngé5\v\/n|ch are not shared with

the cycl oal kenyl ring and, in the case of a pyrrole,
pyrazole or imdazole ring, to 1 r|ng ni trogen atom

Feb uary 200 004/ Q 4372 PCT/ 03/008103 6
2is 3@50% gﬁy sfeapzdef%ﬁ °§* gl ﬁreetLH}SUB 3f°fv9ﬁf%ﬂ"%%m°"e
ldentlc%!irb?‘dﬁfﬁréﬁt‘ébﬁgﬂtﬁént§ §élb¥t99 'i*r%npﬂhe 19 ccbr%‘i%i‘ﬂhg ofhagen; -CN;

ferent substituents selected fromthe group

‘NHy; unsubstistedandoat leas magesubstitied CiGag-alitls GostioelieRd, G

a2 3SR IS SS9 g AR i st o

which ﬁiie(s@!lecté‘tbfrcah N}é Y@op consisting of llFoQH 1y ely-alkarly, BrylaixiycBi-Gee

s, B s o TS SR int e ahppvs
phenyl%t%aﬂh kéfylaéub@ﬂtuwadordm(&éa iBsubskitutd PO - chalkyl CF3; NOg; OH;

kandi oaryl; ary substltut ed

het
phenoxyt bh@:&é@@a&@nr mﬂﬂ@d)r@@éecﬁ( i SHi phenyiaminoeprylegino,

(01'C1£%'ﬁﬂ$ pbrﬁ Wzy I 3 i noﬁi&o F(a‘i‘léﬂé}i% %f?éﬁww -£0-

N(C+- %@ky(}l,meaérbady)-cofﬂl-bd( mmmwo&wxcvcmamm {ORSig-alkyl)-CO-;

phenyfiase RIGAT DN G A e OE EORT DY eeCr:0-

h 25 )
COORPY: @@NR@% chﬁg&gf%g@@m Oﬁ%ﬁz Zlgggam c|\1| @c&a@,

and a @@Mmsturmésoat\lﬁast rroregnsalutatedsliphatigi monocyalﬁé a
memb%r?la 't(ﬂ'?%éi’f‘nb&eﬁ Hethr ?{t, ok éHnﬁe ngéﬁg%b{ %&ﬁgﬁ@@ﬁ&%‘ﬁf@d from

atic, nonocyc
the grdmptoenelsmg &f Mc(hiaad S, miich, heferocycl: tart be cultslittied by ene ol

more sybgcs 6 oA oR e et aibising B bieBEh. CugrakivcCs
alkoxy: S@hséakd WCF slme@@ %Eiﬂ ﬁet@ac%kt@cwm@n%@m sdridegised to the
gen, oxo and CF3,

said grma%os&ecs%g@ue rewherieinopt gl Bt ejoasy, BRAE ¥ t o
conal . neFhénRERHB s chERSBHLIEP LRS! i shrsinan

roa
present irt the caklydubstitneats of trg: saidigrolp iy lor thensaid grcmp Hptar pan be
I the

are optionall 0 pres

substitdlen B g iors PUwierts g Jort e caising b figlosen.
-CN, CFRisadlkyt W, BEC.BINBRY, dndlcrd; by one or nore substituents

. sel'ected fromthe group consisting of hal ogen,
R% is selected from the group consisting of;
H; C+-C1c-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C4-Cg-alkoxy and di(C-Cg-alkyl)amino; aryl-{(C4-Cs-alkyl)- and
heteroaryl-(C4-Cy-alkyl)- both of which can be substituted by one or more substituents

~ selected from the group consisting of halogen, C4-C4-alkyl, C1+-C4-alkoxy and di(C+-Ce-

alkyl)amino;

- R’ is selected from the group consisting of:
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CN, Cl-C3-alkyl, OH G -C3-alkoxy, and CF3; R6
sel ected fromthe group consisting of, 25 H, 6Faﬂumy2007
Cl- Clo-al kyl which can be substituted by one or nore
substltuents sel ected fromthe group consisting o
WO 20841014372 al koxy and di (C1- Ca- al kyl ) am no; PCT/EP2003/008103
aryl - (Cl-4-al kyl)- and heteroaryl - (Cl-C4-al kyl) -
bot h of which can be subsyituted by one or nore
substituents selected fromthe group consisting of
hal ogen, Cl1-C4-al kyl, Cl-C4-al koxy and di (C1- Ce-

H; Cr-Garkyb BRI 8 B shisstired By 956 5 mies Stesifustisgspieoted from the
group (%;%st | %9@3/ @g@}@ﬁofy diC-Cl-=lkParineyand/ henbl; Qﬁéhqudanyl

ut ed one or nore substituents selected from
and hetdrearyly Maerselrmeam gftthe gromatic grevipscrndayisybstituted or carry one

o o B OB Bl e 8y

Ci-Cs-alksyenid CEg;ed or carry one or nore substltuents
sel ected fromthe group consisting of hal ogen, -CN,
Cl-C3-al kyl, 5 Cl-C3-al koxy and CF3; RBis H or
8ig HQ}L(}J@W kY| ; R9 is selected fromthe group consisting
10 C1-Clo-al kyl which can be substituted by one or
rmre substituents fromthe group consisting of F,

’is S‘%‘é%“@%@ﬁ%&w (s%éﬁt : ﬁ%hégumbgi)l tStngd phenyl and

C4-Comtitybwhiah vhin besubstlisted by ene ©r oforeisubstitizants femdioe gepupr om
. the ro nsi St.in 1-C3-al kyl,, Cl-3-al ko
consisti) o] o - Koy ek Y TR AL ISR T0HRY B B st
monoshﬁstﬁﬁfad Bﬁénﬁ%n@ﬁeterm thé palsRRIeN6! Whith ar sfectédsfrom the
defi ned as dependently from R6, is defined

group egnsiséing obG ﬁi@"ﬁyb Csé?aé&'@%f halggen. neNg9 % onsi st i ng
of : H Cl-C6-al kyl; unsubstituted and substituted
phenyl, benzyl, heteroaryl (Cl C6- al kyl)- CO,
10 ingepengentydrom Rids defirsdoas Rl;- CO-, the substituents of
whi ch are selected fromthe

R", independently from R®, is defined as R%;
R"2, independently from R®, is defined as R%;

R" is selected from the group consisting of:

H; C4-Cs-alkyl; unsubstituted and substituted phenyl, benzyl, heteroaryl, (C1-Cs-alkyl)-
CO-, phenyl-CO-, and heteroaryl-CO-, the substituents of which are selected from the
group consisting of halogen, -CN, C-Cz-alkyl, C4-Cz-alkoxy an_d CF3, wherein one or
more of these substituents can be present;

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

R* is selected from the group consisting of:
H; C4-Cg-alkyl; (C4-Cs-alkoxy)-C4-Cs-alkyl- and substitufed and unsubstituted benzyl,

- phenyl and heteroaryl, the substituents of which are selected from the group consisting
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group consisting of hal ogen, -CN, Cl-C3-alkyl,
Cl- C3- al koxy and CF3, wherein one or 25 nore oFe]%rHar§2007
substituents can be present; Rl14, independently from
s defined as R13; RI15 is selecte
WOZ(gﬁgfgidfnhconm sting of: 30 H, Cl-Clo-alkyl; dpé{,;?ﬂﬂmg;&ﬁsm
(C1- C3-al koxy) - C1- C3-al kyl - and substltut ed and

unsubstituted benzyl, phenyl and heteroaryl, the
substituents of which are selected fromthe group
consisting -- ----------- 6 February 2007 WO

of hlogan, %Réﬁié%—a?@’%aﬁﬁﬁé%ﬁgéﬁéﬁ@%f%“%ﬁ%ﬁﬁ%’sfée&ﬁpe%r e

substlt@éntﬁhéﬁse phddbatt i tuents can be present; R16 is selected
fromthe group consi sting of 5 Cl-Clo-al kyl which can

be substituted by one or nore substituents sel ected

16 ; g of F, OH, Cl-C3-al koxy,
S Jeliéz.{l%oxy, ﬁ@ﬂgﬁgﬁﬁéﬁfg’ﬂpt o, C1-C3- al kyl am no and
C1-C1odikyOlniCB cah bg Ishbstituted bZEae oanmbre sisstitventsesklested from the

group GERIRTG A b BB Cerbligl AoVt & S el o iigp® Bhgeor -
alkylan’ﬂﬁé a6¢ a'(Cr@Qla!k%ar@@roaCFwand@bb&&ut%ﬂ iaﬂd)un@mtlﬁﬁé’d phenyl

wher ei n one or re of these 10 substituents can be

and hejareandathe mﬂtuemta@&whwbrﬂre 9elepf@ﬁwﬂpm thegrew consisting oky;

e LB CHISBARISCL AP 0, S EHUES o g s 20

substituerde pamble ptdsgnif rom R16, is defi ned as R16; 20 R21,
i ndependently fromR6, is defined as R6; -R22,
i ndependently fromR7, is defined as R7; -- R23,

RY, indepénaenydrm R’ fis aefindd ag R";def i ned as R8; 25 R24,
i ndependently fromR7, is defined as R7; R25,

i ndependently fromR8, is defined as Re;
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 RS, is defined as R®;
R?%, independently from R’, is defined as R’;
R, independently from R®, is defined as R®;
R%, indebendently from RT, is defined as R’
R%, independently from R?, is defined as R®;
R%, independently from RS, is defined as R'6;

R, independently from R, is defined as R,




10

15

20

25

30 R26, independently fromR16, is defined as ,
R27, independently fromR16, is defined as Rlo,g{%gbmaryzom
February 2007 WO 2004/014372 PCT/ EP2003/ 008103 9
heteroaryl is a residue of a 5-nmenbered to
WO 249 ber ed, aromatic, nonocyclic or bi BR2R03/008103
het erocycl e contai ni ng one or nore heteroatons
sel ected fromthe group %onsi sting of NN O and S; 5
the group Hetar is a resitdue of a 5-nmenbered to
10- menbered, aromatic, nonocyclic or bicyclic
het erocycl e contai ni ng one_or re, het er gat ons .
heteroajy ig airetidys e PrieTRPRIaH to g%ﬂ@ré?qr% gEpmRlic, gragiogydic of
icycli ' ' 'tﬁfém Refctadyirom tHDgrob
blcydlégﬁég%rgb%rl&?@&%hgﬁy , gg?)ﬁ;ﬁ?#e ’cléi}é-s?/tlaﬁ‘%r napht h-2-|§llelpsf:1 ?n IS
consistiig of NoiO @nd 85 ni sl , 20r3; with the proviso that
conmpounds of the formulae O RONR5 0\~ R5 R5/~ )N
R50-C~ Il NJ~ (CHZ)n H N (CHz)n Hand R4 20 are
the gro&pct-legal'esiairmi%% ofa R&ﬁ?rﬂlﬂﬁrﬂ@@‘b@-mrﬁtﬁm,m}mmﬁ monocyclic
. unsubstituted Cl-C6-a , Cl1-Cb6-, al ko ‘
or bicy S RAHAIPFYAR SEMERINGATBI IR Fgiererip Ry SRIVIag frone e orpyp
consistfHy stN, Chnd™8: al kyl amino and di (Cl- C6-al kyl ) anmi no; 25
and conpounds of the formulae 6 February 2007 WO
2004/ 014372 PCT/ EP2003/ 008103

aryl is phenyl, naphth-1-yl or naphth-2-yl;

the group Ar is phenyl, néphth-1-y! or naphth-2-yl;
mis0,1or2;

nis1,2or3;

with the proviso that compounds of the formulae

n and

are excluded in which R is selected from hydrogen, unsubstituted C4-Cg-alkyl, C1-Ce-
alkoxy, unsubstituted C4-Cg-alkylthio, halogen, -CN, CF3, OH, amino, C1-Ce-alkylamino

and di(C4-Ce-alkyl)amino;

and compounds of the formulae




10 H R51 H52 NNYRS5 R55 52 NY/ R53 O Ca?€}§4 R2007
N and R are excluded in which Rya R52, R53 and’€*BP&Y
sel ected from hydrogen, unsubstituted or
wo 200y/014928y - subst i tut ed Ci - C6-al kyl, hal ogenpcEnPI63/008103
Cl - C6-al kyl am no and di. (G -C6- al kyl)am no, and R55 is
unsubstituted or substituted phenyl, thienyl, fury],
pyrrolyl or oxazolyl; an@ the conmpound
N-(2-am no-5, 6, 7, 8-t et rahydr o- 4- hydr oxyqui nazol i n- 6-yl
)-3,4- dichl orobenzam de i s excluded. The conpound of
the fornmula | can be acyl ated, heteroaryl -caondensed
cycl gal kenyl am nes. A secondlgspect provi des! a 55
phaR¥aceut i caH preparation, RGapribi s iYe
- of at Iéast gge conmpound of

3 PQ ny of its st
5 ereof and a

ere in any ratg®;

al YD acceptable salt
phaNTaceutical |y acceptghle carri eR™ A third aspect
provi des the use of a conpound of the formula 1, R O
Rz YR ANR3 (CH2)" H R4 6 February 2007 10a
are excluded in which R¥!, R%, R% and R* are selected from hydrogen, unsubstituted
or hydroxy-substituted C4-Ce-alkyl, halogen, amino, C+-Ce-alkylamino and di(C+-Ce-

alkyl)amino, and R® is unsubstituted or substituted phenyl, thienyl, furyl, pyrrolyl or

R dose

R53

oxazolyl;

and the compound N-(2-amino-5,6,7,8-tetrahydro-4-hydroxyquinazolin-6-yl)-3,4-

dichlorobenzamide is excluded.

The compound of the formula | can be acylated, heteroaryl-condensed

cycloalkenylamines.

" A second aspect provides a pharmaceutical preparation, comprising an effective dose
of at least one compound of the formula | as defined above, in any of its
sterecisomeric forms or a mixture thereof in any ratio, and/or a pharmaceutically

| acceptable salt thereof and a pharmaceutically acceptable carrier.

- A third aspect provides the use of a compound of the formula |,




in any of its stereoisonmeric forms or a mxturéeFebmawzo07
thereof in any ratio, or a pharnmaceutically

acceptable salt thereof, wherein in the formula |I: the
ring A, which conprises the two carbon atons conmon to
the ring A and the cycloalkenyl ring in formulal, is
an aromati c 5-nenbered g? 6- mnenbered ring containing

| or 2 nitrogen atons as ring heteroatons, or an
aromatic 5-nenbered ring containing f ring heteroatom

: | | 2 ring
inany b 3eskaflefi AR o Mikfe BeRki It an BeRl e St he
pharmagebtitallp bovdptatile salt thereoi ygeereatio the formaladul fur atom R1L

and R4 are independently from each other selected from
the group consisting of: H, unsubstituted and at

the rind R%ﬁlcﬂe&ﬁgﬁéb%tthé W& Barbdn Glknsibdtiimon @ Hd i A engltheind
10- al

t he substituents of whic r&q}
cycloalkanybdngin fbmﬂﬂﬂ He ag aspaticdraesthergd gk 6-me re&mg

°°“ta'”ﬁ ‘Jﬁ'ﬁgﬁ%@{?’%ﬁ&"fé #@ﬁétgﬁ’%m?s’mnom Eﬁg}%ﬁgﬂw |

containB@X e ﬁét@ﬁfa}’dm wiioheis Bh @xygmauonm sulfurr atdre opR Eng|
heteroa?%%g pgee Itoﬁ GF' %%r ouEn a ({gﬁ,aﬁéiheegétﬁ t};f)yﬁ%ﬁ %131%&9?& g)t(oyrn

orasulﬂ.ﬁ unsubst i tut ed and at | east nonosubstituted
and heteroaryl the substituents of which are
sel ect ed fromthe group consisting of hal ogen,

R'and gﬁ@@% l&]odenﬁgfrgé‘%%l ho&%%%ﬁ%%ﬁ%?%g%? H;
unsubsmmeaﬁgzbdﬁﬁﬁsthgé% CaDigaikpk 05411?@lkenyl -2 ©x-Cio-
or i s bonde nitro
alkynyl b skestivents abhieh agh eaIgce BRTube o eaneatna Bt Brort G
Ca-alkos(fr >HCr H?W&ﬁé 241, SlooRHCORRIFEBRd uRBlibstituted and at

d at '['east 'monosubsti t ut ed
least mGAesubstimtdd/phenykandsheisroatyl wivess i suhsidieaisof the rhanytand

neteroogi g ayB sSaBcR Tl Al by PhirRIEMoloog it Celiyt
c1-cs-a1|£8§!y 2NEBF;Clindubstiiatdydratieast ntbnoEibdituted Iphywl aniino;
Co- al kyI - CONH-; unsubstit ut elgﬁand at

. heteroammmli vpn@rhyqe setgqted fom SFRHP. %IS@]Q pﬂéalogen,

S ARBRES tegttf L Pldgen;
-ON, CEERBIA KRy R C R BN R o e"gjg g
-CN; NR:’fR@@oa‘&w(om SDQNRHR}?detN@zebuhwr@lt bedalogen, -CN or
'F\E\qfﬁ?g% é@* é alk -CO the substituents of
NOz if Ryir RO R 89?'? ;roup consisting of F,
‘ di (C1- C3- aI kyl)am no, pyrrolidinyl "6 February 2007
10b

R? and R® are independently from each other selected from the group consisting of:

H; halogen; -CN; unsubstituted and at least monosubstituted C4-Cqo-alkyl the
substituents of which are selected from the group consisting of OH, phenyl, and
“heteroaryl; OH; C4-Cyo-alkoxy; phenoxy; S(O)mR“’; CF3, -CN; NO,; C4-Cqo-alkylamino;
di(C4-Cro-alkylyaming; (C4-Cg-alkyl}-CONH-; unsubstituted and at ieast
‘monosubstituted phenyl-CONH- and phenyl-S0,-O- the substituents of which are

selected from the group consisting of halogen, -CN, methyl and methoxy; C4-Ce-alkyl-
 8050-; unsubstituted and at least monosubstituted (C+-Cg-alkyl)-CO- the substituents

~ of which are selected from fhe group consisting of F, di(C4-Cs-atkyl)amino, pyrrolidinyl




and pi peridinyl; and phenyl-CO the phenyl par

whi ch is unsubstituted or at |east rmnosubstiép eramBZOW
substituents selected fromthe group consisting of

Cl- C3-al kyl, hal ogen and net hoxy; but cannot be

hal ogen, “ON or N2 i f Raor R3 is bonded to a ring

ni trogen atom where, |7'&|s a 6-nenbered aronmatic

ring, 2 or 3 of the groups Rl, R2, R3 and R4 are

and pld@h@iﬁﬂnéncﬁﬁﬁbr@l-edmlﬁ@ pﬁeﬁw partef which teursubstiiuted artat leashg
which are not shared with

th | Kk
monosiditutad bmsu@tlﬁlesiﬁnﬁ%%Hoﬁrtﬁﬂﬂfeququ%ﬂg'ghngig S-b3vl

ERoN RBB Bhonted to a
haloge ﬁ%g{gw't%e caﬁ%obne%lg@ int gdr%l ng A which are

ringmtmgenatum ed with the cycloal kenyl ring and, in the case
of a pyrrole, pyrazole or imdazole ring, to 1 ring
nitrogen atom R5 is a group Ar or a group Hetar both

where, #A 913 &eiifered stoasdtictriniges opB of thergrogmeRyRATB’ end R are
identical or different substltuents EHEeCt ed fronawﬂﬁ
d

presenfgartsiﬁfe@@ﬁge%tq thg carbonaipmg imthe ring A wRigh are, Aot e

the cyc%?ﬂ&%l r‘nﬁﬁﬁrﬁ% {fﬂi‘gé‘%m th(frE@ aﬂm g}’% or g )t();‘/ the groups
R, R? @1 afitl R’ airk presentandian htinded tcﬁi‘necarboyil 3tems i thet fing A which
are notgg%gblél{'lﬁﬁge &YC galkc\gyl ?‘l?ga@. gﬁmf d A %@?f] %&gc{zg%oor

imidazdé fidd, 181 G trﬁ’tr tofaL- C8- al kyl ani no and
! di (C,dl- C5-a kyl )am no; C3-C8-al kandiyl; phenyl;

heteroaryl; aryl-substituted or heter oaryl substi tut ed

Sis a @éf&éf%lr é@rw;ﬁ%&)ﬁ%g@h néb%reﬁ@gpﬂgiﬁ etﬁ§ %g%é!ﬂrﬁgbﬁe or more

ldentlcab endifferent substituehils s2lectad krpin)thOyrup con3|st|ng of: halogen; -CN;

NHz; unsabsijsgend it lsasengsiistivtod it allc o akBhyt, Gz Cro-
~alkynyl, 1-@{9%% éﬁg\lfe : Oglgﬂ'm% Knd dl&g ((:@Jgﬂ@iyénﬁxhdﬂthé s@lﬁ&t:ilt:uzents of

which a;mﬂaeﬂ @om ﬂw@mcxnnsrstmt Oljoﬂﬁ@gfafkow( ij 8~
SO02N

s SASHIEE £e rEG  RHSparlg

phenyl; ﬁie:;d@b@ryl QI l-@‘ﬂbﬁ?&t@ﬂ iof hEtero'aryltstbetltﬁted O’rﬁfaikgl' €& 3; NO2; OH;

eterocycli e con etero QNs ,.Se

phenoxv.rtzﬁwp%é G- &wa@hsﬂ&r@% %3)»3'*{2" 33'6 gy §m'%.bah‘5ﬁ5'l“ﬁ‘%

. | . -

oA S IRINGITIMY o iy co

N(C1-Chalkyih}eheteéﬁbrﬁ$@NHyI het@oagbCOaN x@T-ah‘l)- #xoCamalkEGO-;

_ pt

ey 45 TR ORI LOCPRY OER ORI DA

all aryl, heteroaryl, phenyl, aryl 6 February 2007
10c

COOR?'; CONR®R?; C(NH)-NHz; SO:NR*R?; R®S0,NH-; R¥S0,N(C-Ce-aliyl)-;
and a residue of a saturated or at least monounsaturated aliphatic, monocyclic 5-
membered fo 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 halogen, C¢-Cs-alkyl, C4-C3-

- alkoxy, OH, oxo and CFs, where said heterocycle can optionally be condensed fo the
said group Ar or the said group Hetar; wherein all aryl, heteroaryt, phenyl, aryl-




cont ai ni ng, heteroaryl -containi.ng and

phenyl - cont ai ni ng groups, which are optionall y6 February 2007

present in the said substituents of the said group Ar

or the said group Hetar, can be substituted by one or

nore substituents sel ect@d fromthe group consisting

of halogen, -CN, G -C3- ?kyl, OH, Ci1-C3-al koxy, and

CF3; R8 is selected fromthe group consisting of H
containyy, bEleraardydontetiiing and phéenyl-canisininagredps whicteareroptippaly

i Luent s..sel f : LSl ;
prosend 4 L SIS TS5 68 LTSy o8B0 Hekcd oF
substittRéd by 662 offhopd KibistitueRtdtseldutéfromitlyd glotp-cofsiating bf halogen,

bot h of which can be substituted by one or nore
-CN, Cxhpyatiyh ObhC-Ca@dk@ss 80d f4Fem t he group consi sting of

hal ogen, Cl-C4-al kyl, d -C4-al koxy and di (G - C6-
' al kyl)am no; R7 is selected fromthe group consisting
R® is sefdcted fran-tins graniplopnsistingof: can be substituted by one or

T R e
o B e e b

 heterosi(Gr-GaBdh) Bl whigheende T@aﬂw Y R B
* selecterofthG§RSp coiptitg pfFaBucty or-C el ALK ARG BRI BHG; Co-

alkyl)amiposi sting of ;- O - Clo-al kyl which can be substituted
by one or nore substituents fromthe group consisting
of F, Cl-4-al koxy and di (Cl -C3-al kyl )am no; and

- R is seldttad¥rdrh the g@dupednsibtilgesfst  nmonosubstituted phenyl and
het eroaryl the substituents of which are sel ectgi fro

H; C1-Cyralkyl yehisiivcandbe suhstitiied by one osmaraybstitupnissselpgied from the
group oY, Crcirdlkody ol Gl sl RN Rl pnenyf BRRATE iyt
and heteralyh, wharéih, edchad frenatentatiy gfoupsicBf beitnsubstituled ansaRgone
or more syhSUBIR Gel5eer b TEOTaHR FPASHIRG B DPIER e 1 G -G
_,01_03,8%36;3?%%@1:@ phenyl, benzyl, heteroaryl, (Cl-C6-alkyl)

v P

enyl - CO-, and heteroaryl-CO, the substituents
of which are selected fromthe group consisting of

Reis Hgﬁ@?gfﬁa%ﬂg\%r Cl-C3-al kyl, C-C3-al koxy and CF3,

R® is selected from the group consisting of:
| - C4-Cyo-alkyl which can be substituted by one or more substituents from the group
consisting of F, C4-C4-alkoxy and di(C4-Cs-alkyl)amino; and unsubstituted and at least

monosubstituted phenyl and heteroaryl the substituents of which are selected from the
group consisting of C1-Cs-alkyl, C1-Cs-alkoxy, halogen, -CN and CF3;

R™, independently from R’, is defined as R’;
'R", independently from R®, is defined as R%;

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




nore of these substituents can be present; Rl4
i ndependently from R13, is defined as R13; ngFebmary‘ZOO?
selected fromthe group consisting of: H,
Cl- Gt o-al kyl; (Cl-C3-al ko)qgy)-C -C3-al kyl - and
substituted and unsubsti,pyt ed benzyl, phenyl and
heteroaryl, the substituents of whi ch are sel ected
fromthe group consisti ng of hal ogen, -CN,
R¥; - L3 , - C3- . and CF3, wherein one or nore
|ss§% @J%ﬁme&ﬁp&@% can be present; Rl16 is selected
H; 01-cgraum tuneulgstioned gmsmtmntm@ phenyl;bemﬂ béteycarylH(CatCscaliv)-
St t ) n
CO-, phep Bncandelarpy {10 o abefudts o il 2 st Bt the

aroup oaﬁyhmaé%f rfaicggﬁ @Mmmg-aaﬂt C4-CtaileRy anll Icmaawhm.mté or

Y am 'no; 3; and subst ituted and
moreoﬁihesmswbatltuee %ﬂéﬁwres%md heteroaryl, the substituents
of which are selected fromthe group consisting of

hal ogen, -CN, Cl-C3-al kyl, C1-C3-al koxy and CF3,

" indeperidently from RP, isulefined a¢ R%5e  substituents can be
present; R17, |ndependently fromis defined as R7;
R18, independently fromR8, is defined as R6; RI19,

Sis séi@gl%a‘?lrbg‘gm Q/(‘oﬁﬁ%ﬂs%%ﬁgofs defined as RI16; R20

I ndepe fromR16, is defined as R16

H; C1-Chcmlkxdefmﬁtalyoxyo@ﬁoa@!kylsam:bwbsatwt%ﬁkamunwbﬁtétytqgiap%pzyl

oromt 8 i ST syb TP I 1 6 G o s

of haloggéa4-CN O LesamgINClCatdliwxy Bhd G, whéieireoneer e offthese
d|aﬁdepend§nt§'l gtﬂfroma%mxlys defined as R8; R26,

substitueRRGAERAPTEFNt r om R16, is defined as RI6; R27,
i ndependently fromR 16, is defined as R16; heteroaryl
is a residue of a 5-nenbered to 10-nenbered, aronatic,
R issﬁeaﬂd)f[dmmecgroumbmysﬁﬂthgt)ﬁeterocycl e contai ning one or

C-Cio- yle,whqgtu e Lrgsti%u%laf 6V 88 bF RiBré DfbsthfiBs sdiOdsd fbh e
group consisting of F, OH, C1-Ca-alkoxy, aryloxy, Ci-Cg-alkyimercapto, C+-Cs-
alkylamino and di(C4-Cg-alkyl)amino; CF3; and substituted and unsubstituted phenyl
and heteroaryl, the substituents of which are selected from the group consisting of
halogen, -CN, C4-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, indepen'dently’from RS, is defined as R%;
'R, independently from R16’ is defined as R'®;
R independently from RS, is defined as R™;

R?!. independently from R®, is defined as R®;




the group Hetar is a residue of a 5-nenbered t
10- menbered, aromatic, nonocyclic or bicyclia@FdnumyZOUY
het er ocycl e contai ni ng one or nore heteroatons
selected fromthe group consisting of N, 0 and S;
aryl is phenyl, naphth-iqu or naphth-2-yl; the group
Ar is phenyl, naphth-1- or naphth-2-yl; mis 0, 1
or 2; nisl,2or3; for the manufacture of a nedi canent
for the stinulation of the expression of endotheli al
o2« NO synth .50 § 07 | of A fourth aspect
R 'm48P8W¥H@¥%§ﬁQ*u§§§o gga§gggound of the fornula | as
defined in the third aspect, in any of its
. Stereoisaoneric for or g m xture thereof in any
R®, indegendgntly from Réél'ﬁa‘??fg%glﬂsi%al |y acceptable salt thereof,
for the manufacture of a nmedicanent for the treatment’
of cardiovascul ar di seases, stable or unstabl e angina
R?, independeritly froobRorigdsfinedasrR’ di sease, Prinznetal angina,
acute coronary syndrone, heart failure, nyocardi a
infarction, stroke, thronbosis, peripheral artery
R%, indé?éhdéﬁtly@od'i R #sdefineddstRE] i al  dysfuncti on,
at heroscl erosi s, restenosis, endothel damage after
PTCA, hypertension, essential hypertension, pul nonary
RS, ind%égﬁci%rﬁg?ﬂoﬂ{?m?ﬁ%ﬂﬁ@d ¥s@pertension, renovascul ar
pertension, chronic glonerul onephritis, erectile
dysfunction, ventricular arrhythm a, diabetes,
di abet es conﬁhi S@@@hropathy, retinopat hy,

aninqgﬁﬁ? K aom a%?%ﬁﬁggﬁoncﬁiale, chronic rena

failure, cirrhosis of the liver, osteoporosis,
restricted menory performance ar a restric Lt &Y
heteroany 15 @ #esiduest & STHEMMRETSS a1 %ﬁre@.wabgiﬁﬁogcpblﬁ &
o |l onaYFehore heiirod R selatidd ®om the group
b|cycllcg‘£§ﬁ$§t;£dé%§?@§§_ﬁ@|0{' ar ouprg hc()ar |.(s?ubst ituents in the

~consistingafdlyMand8; the fornula | such as, for exanple, aryl,
heteroaryl, alkyl etc., can be present several tines,
they all independently fromeach other have the

the grolils FRtd}§S a reiiLRPSR5-Aitshiseiad e N0-eneniirered,aloinetic, vhonaayclic
case, be identical wth or different &{ acﬁ% &Q@@
or bicyolis heteresyslesantaining @neor megre helargatpaIsisA CEﬁIHJeER{" “r‘?
. [ { A wWhich the al kyl substituents can be
: consmt{ﬁgg)ﬁ{\ﬁggndﬁ, different. Wen a
" aryl is phenyl, naphth-1-yl or naphth-2-yi;
the group Ar is phenyl, naphth-1-yl or naphth-2-yl;

mis0,1or2;

- pist,2o0r3;

“for the manufacture of a medicament for the stimulation of the expression of

~ endothelial NO synthase.




group in the conpounds of the formula | can be
| east nonosubstituted, or when it «carries onésgénum?2007
substituents, it can be substituted, for exanple, by

one, two, three, four or five substituents. When a
group is substituted by b or nore substituents, the
substituents can be |deﬁ ical or different from each

A fourth é’édé%f profidé¥ lthe as&eny bompeurd bk lforhasa #lie slefited indhe
I 'near or branched, acyclic or cyclic. This also

third aspeqtpinisey offite rst&rbergzomeec parmts asfa mbdre taereabis, anygatio, or a
phamacsuisaNly BeraRaatSHb TEATE0lp O e MARLIRCRAG! Srasticarent for the
v 5l R S S PO By

heart dis&844%/ Pringfeidi an%lha @cdté@ﬁﬁfn&rﬁéynﬁhﬁﬁ@ ezt ilee, myocardlal'
i sopropyl, isobutyl, isopentyl, sec-butyl,

infarctiont, strokesdhrpmbosisopeinhral Biesy acmlwydlbaa% emgptheliak m
here al so express lLudes
dYSfU"Ct'aﬂogtE‘;‘r@F?JSMaﬂ Tegtglosis @%Bﬁ?fd?ma%e aﬁéf t?é%ﬁ&% S0y

oseni BBl MBS g IR

renovasculdr @gpérbsrisnsh, ah@iiic glbrilibespteitis serebtile dysfunktion,
resi dues are cycl opropyl cl obutyl, cycl opentyl,

ventncu!armhytrmyl diabgtes ottispeles camYc@WSdeopamv,| retinopathy,

angiogene§ErFalbap tzsgn%”ﬁﬁe&gﬁﬁg%ﬁ%ga@féﬁ'ﬁg%# gt ier, ™" ©
osteopor@ei.’/}% ltrggt]'ﬁkélﬁ r@ HE); ﬂé}éﬁonﬂ@ﬁ@ ﬁ?eﬁfl?t% fl?ﬁ tétl@grn or for the

ues are cycl ohexyl,

lowering éf &a&tlbvésmwércnsklcﬁ lpewﬁermpaasa’ﬂwbnmt bybfoyerhep daking .
Furt hernore, unless stated otherw se, the term al kyl
contraceptives. al so i ncl udes unsubstituted alkyl residues as
wel | as al kyl residues mhlch are substituted by one or
nore, for exanple 1, 4, identical

or
if groups of sahstigients lééh%lQ@@PO'ﬂfaﬁﬁ cémfﬂr@ularlﬁuc@ ASBE exqmple, aryl,

heteroaryi,m%?g °§a|b%| dgé%%r{t %ﬁhﬁr‘a{@ﬁn Y%Eeéﬂe&fﬁgﬁé%rﬂbrwfrﬁkach

other havelth@meahings indicatéd and f:‘én Rdnc, lndach-igdividas)casekiye identieal

with or AIBRIgRLES 63 aieR s 2n B AP S MG S upaulaioB S By

be mentl(%wﬂrlﬁ lthe %’fldgf Qﬂ%‘ﬂiﬂents' ca‘h beditibitical &drﬂbﬂeﬂﬂWhen a
-2-pro hyl - 2- but enyl , _et hy

group in mepnnwpumla oﬁ the forpn&q;bcpajyhe atzieasj_mqg\gpﬁyh%tut@gi or when it

corio o (gt A DR B o o o e

four or fw@fsmlb@ﬁtuemts G{V heh la\,@ro?pl lsgubbtituted Hyytwgwrlmx:x‘eleebyﬁél),l(emml the
roups .contajn ea ree, carbon atons anpl es
substituegis @pdieddeniicalr c?}&% ah@nﬁﬁsh other.

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

Examples of alkyl groups are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, the n-isomers of these residues, isopropyl, isobutyl, isopentyl, sec-butyl,
B tert-butyl, neopentyl, 3,3-dimethylbutyl. The term alkyl here also expressly includes
| cycloalkyl groups and cycloalkyl-alkyl- groups, i. e., alkyl substituted by cycloalkyi,
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cycl opentenyl, cycl ohexenyl, cycl oheptenyl and
cycl ooctenyl. Al cycl oal kenyl groups can be 6 February 2007
substltuted by one or nore identical or dlfferent
- C4A- al kyl residues, in 20 particular b
‘Wozﬁ%?ﬁﬁ@rnore unl ess stated ot herwi se, é Wémwun
al kenyl and al kynyl here al so includes unsubstituted
al kenyl and al kynyl residyes as well as al kenyl and
al kynyl residues which are substituted by one or nore,
for exanple 1, 2, 3 or 4, identical or different

resi dues, for exarrpl e aryI groups. In sub titlut ﬁ(d
which groupmeantain @t leaskifireg caran aloms; Exanples ghayeh cycloalkyl

resmiu%@’ é%& @'\Sbyi cfi{g@ﬁ,y@H@@@Ht&f cgék‘}lﬁé)gﬁ PSS ah§2- C3)

cyclood®fl: ABeydidaikyl @rc(mo@nbamubstyutpd bytane crumnreiidanigal or difigrent

Cr-Ce-gy B R oo e B, RIS S R fycRlalky
res:dues%@%%@v@ héfl 4-teRHREHER/CIIREXIA Gri2;3-dimetindcycidpentyl.
not stated Otherw se, the aboyve-nent one herl%l .
Furtherreae duriess staied ciiarwisadtherderamaikyl hese alsa \gfﬁ‘& unsubstituted
alkyl r&%@%%gé@ge r @?F&g@%§(ﬁ% ééj'g'si] 168 byansl or niste e

can 914372
exampl%ﬂTIZEBZ}@@sidéﬁﬁcﬁDEr differenbeasisiiesfor exarople ead geaupsyinone

ot e HEEB A o, Mo B

Cs -alk?la’ar amo:graen@mrﬁuch Bs TPCLARYIHERC,-DH=lityi-othe dubsiitnents can be
ounds of the fornmula | nitro groups are present as

pl'esef%l!b%’tydaﬁé'ﬁdﬁosm@ﬂa preferred enmbodi ment of the
invention in total only up to two nitro groups are
present 5 in the nolecule. |In nonosubstituted pheny

Examplesofdilienyt dvel slkyrsd groups arecdny! b prapenile 2progesst, {-2.ollyl. 2-

vt 2RI b BB A SR 1. o 2

butyny?o)ras B@t?h*l Phe te?m”aﬂmﬁl fere lalsoZaxﬁfml.v inclodes cycloalkenyl groups
- posi -posi tion

and Cypbﬁ'i‘@ﬁﬂtﬂ"ﬂutﬂf@u% eﬂw!kw égl?SduE@d gh es@@%kw? J\QWE'EQFEHHS be
contalllégtzl!ag&*tliree RAPAd @&Rs 2E>?an$m@§&ﬂ 6ycfbﬁikeﬁyl3re§d9é§érb' on,

srtion, I t1on or 5-position, 10

- cycIopbmteﬁxdmjdﬂMxenm,srycloheptenyiimdﬁyclcestelyleéu cydiealkenyl groups

nt b th
can besBRu et ond Gindig hAtorinrgnt 1 P02 alki Wdycs
partacdlﬁtbgy’héthﬂg ggbtt%éermrén)gmﬁsﬁ etatéd othervisd ythe termé-aliainyl and

aikynyhiwg§w@§n¢lu@@%W%mSWHﬁﬁt%nv¢%‘é_%@@Q‘ {abidugt B prel s atkeny
and al&yHY! REiduls WhfohirB 38b4titBd bl BRe or RRTE ibPSkankdle 172,3 ord,
identical or different residues, for example aryl groups. In substituted alkenyl and

alkynyl residues, for example arylalkenyl-, hydroxyalkenyl- such as hydroxy-{C2-Cs)-
alkenyl- or alkoxyalkenyl- such as C4-Cs-alkyl-O-(C2-Cs-alkenyl)-, the substituents can

be present in any desired position.

Examples of C3-Cs-alkandiy! are -CHaCH2CHa-, -CH2-CH(CHg)-, -CHz;CH>CH2CH>- and
-CHgCHQCHchchz- groups.

If not stated otherwise, the above-mentioned phenyl residues, naphthy! and indanyl

residues and heterocyclic residues (including heteroaryl residues) can be
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position, the 5-position, the 6-position, the
7-position or the 8-position, in 15 nonosubsti %r%ny2007
2-napht hyl residues in the 1l-position, the 3-position,
p05|t|on the 5-position, the 6-positi the
W020?4IE1(§§I12I on or the 8-position. In higher @@6@[2&9{5'?8&%
napht hyl residues, for exanple 1-naphthyl residues or
2- napht hyl resi dues whi c carry two or three

substituents, the substit ents can be present in any
desired positlons I ndanyl residues include

i ndan-1-yl residues and indan- -yl es i,d
unsubSRLILS O FANLGHTY MR UINGP: foaexgmels RNy %‘f‘p“e"?s
mdlcatéd‘ H’Ib%@?‘% é?ﬁeﬁgﬁﬂ t |8¢s HeftuentSodn 1 ;br@géﬂtyﬂl any @&dirédes

re subst e su stituent or substituents can
pOSItlob.elf ior casrpounis ofidig formulanbnitrp gEaups e Prasent a3 eubstiiyerissin a

ter BB AT RSP Lo P45 Ry caailae

in the MbiestlecNhiendsubstit@ted %henyi mmmmsamuwm can bain thte 2-

posionelip veeosiogr hen posyen. A aAPae s ecties T 5

substatﬂéﬁt& 'C?H 'b@rln é 3%08&10“ h@ﬂ%fo@ﬁibﬁ@ﬁ%biﬁbn Ciaﬁl-pbﬁtlbﬁie‘mdpcatlon
Unl ess ~ stated otherw se,

or 3 5-p@sl’mm @ytisuasttt@tad phenyb residuesitie éwb%@wey'&%qﬂ Qe inf2p$:4-

b
posticf 2L T SSHEfor 2/ A4 Al Syt by
In fourlﬂiﬂjmﬁfsﬁtuﬁédi‘;bmrﬁybzle}ﬁdms Ghe §ub§i|iu@st33a:amjﬁ)e inTthe 2j3x bapogifiah,
the 2,34, %%Zs@%ﬁ%er&&%'géiéfp%ﬁ%r@%ﬁ&e iy ERBEEHER. 3r
tolyl orhi @Hﬁﬁh BAPBY qlda‘bhﬁwﬁé.ezrﬁa;sm@mbm@ﬁbsnagﬁtdt@aa-

rri conpounds of ruary 2007
naphtf@b@sidummzsmwmweoo5*1@2—;393“10@ Hae Bcﬂcﬁﬁpa thedan be

posmoﬁyt&\g}"aeﬁ sitfd) eg@éﬁf W BRS|§5H4&ﬂ?SaZ O(féltf@ndfﬁm' €,
monoshbﬁhtdted)@h@htﬂyl Bestldmm’l me(tp@scm ke 3-phsifiern tbe diposition,

NS N S UE YT T e e

naphth?VF dsiiuds 8r e%ﬁé H Daphtyl I%Ehdubﬁ bPRYaphthylredidde®whieh carry

2-oxazl ne, 3-oxazl né, 1, oxazl ne, 1,2-thiazine,
two or thrge shbsiitients, tlle auhstitugnisean ble Qregeritrin apy fesired positions.

anf o A 1) B 3 e A b sipen i o

unsubébtlt@ced @Xhaalesrt:om@or rfkl)ao&‘r dsfhhasmmtiments lngmbte,d In case the mdanyl
.. benzot hi en n nzot hi azol e .
rosidupAEUPSILIED, BierAPRY BRI SLDBE G PR BF 8rcegnl Ry ghthe

- hasitichs i3 I|ne ci-nnotine, - qui nazol i ne, qui noxali ne,
posuholgﬁ?ﬁ!s@rlﬂ@.

al'azi ne, thienothiophenes, 1, 8-naphthyridine and
ot her

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
stated otherwise, the héterocycles can be mondcyclic or polycyclic, for example
monocyclic, bicyclic or fricyclic. Preferably they are monocyclic or bicyclic. The number
of ring members preferably is 5, 6, 8, 9 or 10. The individual rings preferably are 5-
membered rings, 6-membered rings or 7-membered rings. Examples of monocyclic

“and bicyclic heterocyclic systems from which residues occurring in the compounds of -
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10 napht hyridi nes, pteridin, or phenothiazine, f
themin saturated form (= perhydro form or |6?&Cruar92007
partially unsaturated form for exanple in the dihydro

r the tetrahydro form or in maxinall
Woz({?%g?ﬁr ated formor aromatic form provi@@%ﬁﬂg{ow%
respective forns are known and stable. The term
"aryl" and the term "het §§oaryl " as used herein

conprise bicyclic residu in which both cycles are
aromatic as well as bicyclic 15 residues in which only

the formgled g ke dorth AmBY A dhiegs BUPHABEcdazglh, Piiare. 123+
trlazok%qtzefi Har6 1ee§ 3'-(!18*(}14?"91 3 Bﬁézo?éWa%o!e‘),hﬁz-‘éﬁéédl@(fﬁoxazole)

feroc di ne, pi peridine per azi ne,

1,3-thiamiqod=rdhénele)ar1 tl’tlﬁ?@h)é”pa@hlaﬁ@e WZ%@an%fpyﬂdazme
pyrmich P o B e P okl gk A 4

oxazinbé.e't,%:tma%mé gs?:#ﬁafzrllm ﬂtlathiazzcl)rfe)rl Za%ﬁmzlrm, 1.2,4-tisine31,3,5-
o onds within the ring.s

triazingy | i SAFRA BN AP Ra T PrrePLe, I LA
oxaze;ﬁ'ﬁé’ ed {rfazepRel MHSIS, B&iZotfishHenabéhefiura ihefpstfiazole,

het erocycles can be attached via any suj tabl e _carbon
benzoxezole, bevzimidasele duanzodiaxsle oirinpline olgeduinaliner gayetines
. C r r
qumaz?é@eaﬁlrjflﬁxrhiﬁ?t éﬁég@#\é@ gﬁ}%ﬁ@&qﬁaﬁé& & H?‘ﬂftﬁﬁ%mdéaéﬁ@?’er
naphthphidined, ipdériaim orrph@’roﬂhlamne,ceacplqﬁﬂ'rem|mture’saidcfoen (= pernydro

form) . T o 0 B GRy BoBi g ey

form, oftr ﬁ\‘éf&ﬁﬂ\ll? 8n§at&@fé&q’6rrﬁb9 Blonfic fordX %"Ml@ed fat thieaBY¥pective

resi due can S_esent as 2-thi enyl residue or
forms aeﬂmownyndlstahlej e term Yanyly and the; tgire "Rejenpanlr 3 useddalein

comp BSOS o5 i
residuema ighicsh, or&{x ph@eydaisrarbmatisiThesans dpphe@fﬂ iihehtenym "group Ar

e 0 5 e LIPS 0LR SN R Rttt S5 e

|
hetero&fc@s?yﬁﬁrdlﬁé’ pil;ﬁbfidlrfeeﬁlp@Pé%lrﬁaS n?mﬁﬁtﬂlh@)aﬁ& ﬁlﬂbgﬂorﬁlrbgpge Z-E)h(%

| degreewbsatmawomllafgletermmhwmosmelmd1mtheerﬂm1w51h@irqﬁfialtlph§f|

Unsatl‘{rﬁtlﬁg gl%fr'égg(g/lcfés(ctan 'cBﬁ%ﬂL?&%&h e 4E5 'ofjgedéu‘ble bonds within the

I'NO" T €SI esi du ved
ring sydtefh. Ghmembéredaings and znembetedaings cantin partieulanalso be
carbon atomcan be attached via the 2-position, the
aromeﬂUF—‘posHlon or the 5-position. 5 In case a heterocyclic
groups-iss substituted, --it can-carry-one or nore, for
example 1, 2,

" Residues derived from the mentioned heterocycles can be attached via any suitable

carbon atom. Residues derived from nitrogen heterocycles which can carry a hydrogen
atom or a substituent on a ring nitrogen atom, such as pyrrole, imidazole, pyrrolidine,
morpholine or piperazine residues, can also be attached via a ring nitrogen ator, in
particular if the respectivé 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

furyl residue as 2-furyl residue or 3-fury! residue, a pyridinyl residue as 2-pyridinyl
residue, 3-pyridinyl residue or 4-pyridinyl residue, a piperidinyl residue as 1-piperidinyl

- residue (= piperidino residue), 2-piperidinyl residue, 3-piperidinyl residue or 4-
piperidinyl residue, a (thio)morpholinyl residue as 2-(thio)morpholinyl residue, 3-
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3 or 4, identical or different substituents. 6 F 2007
Substituents in heterocycles can be present in 4
desired positions, for exanple in a 2-thienyl residue
or 2-furyl residue in the 3- position and/or in the

WO 204/B88 i on and/or in the 5-position, in 1;;1@1}2%3@%93
residue or 3-furyl residue in the 2-position and/or
in the 4-position and/or ,in the 5-position, in a 2 10
pyridinyl residue in the1§ position and/or in the
4 position and/or in the 5-position and/or in the

position, in a yridi nyl re5|? in the 2- 05|t
(tio)marmioba repluscor - (e FharpbAIn HarGRe {1 HiaBoBNBIE BREH
reSIduetat?;@‘v@g fﬂofh ] ?eihlgzélgg)'}' Huﬁgzoié ﬂthﬁ:h‘}s Bitsdrddrd acaibof laﬁ)rh @an

3-position and/or in the
be atta5h¢1:tmathe)21-pas|ti¢mrthe A-polamomoptb’@l S-pesiion. Sui t abl e
nitrogen heterocycles can al so be present as N-oxides
or as quartemary salts 15 containing a counterion

In case/ hét%rd c!ﬁ;edrbm%jlsfsuaﬁﬁt@eﬁhacmww oresdH mores mﬂmkalluple 1,2,

aci d dine nojieties, for exa n thu
3 or 4, leatientor e[SY PUPSRISI BHgERUC g BRieloovaor abpe AEesent i
any de&.ﬁ:l[ogﬁdé}%ns btngazanﬁpleﬁn 5 Qthéﬁy/l rB&igh& bﬁ@inyiylf redile meth@ 3-

resent 1 nvention iIncludes all
positios and/eomstba”éfpasltlbn lamsllooin tha &-pasiisoy tﬁloﬁs3-c§|ﬂ!9ﬂ}‘1 desiqust oRi-Buryl

esaod 5 o b o A 63 o o 2

yr:drn?ﬁ@&&@é inGRS 3hsvettion spafi Ilrgihbaltpasitmrarﬁlmm theyBHpasitiam.
i nvention includes all %03& bl e_enant,i orm{hefnd

and/or i) thetGepeaitiony i addYRidiRYIiPRduR i thag-Resitiopgngd/or in
posﬁmﬁ%ﬁt;iﬁplnﬁﬂg%rpﬁ)sﬁfoﬂ antiRiPihe Glbé%tiﬁﬂneﬁ\ #h- rﬁﬂﬁiﬁw rB8BGS in the

| ast'ereoners, in al ratios.
2- posntmrmnﬂmd&;tf@fS ptbmtlcp‘r andiortin |’£hﬂ/§1ﬁVDBItjw and/enindhe Seasiionas

sutao R0 P BB sk SLBHFE SE

contairiiy b BeGErion Whichés derived difont atphama&:euﬂn:allylamcewtab[émcm of
m xtures of the two i omer at.i,os. In the
Pyriding mablss, for GHamplea AGn 8 R ATasA 48 PYYRIRPIN-BHORDC1 udes
both the cis formand the trans formas well as
m xtures of these forns in all ratios. Al these forns
Haloge®is fiuerines ohlpdng, uomirecrjodine prefprabbHivosine orgalorine.
preparation of individual stereoisoners can be

carried out, if desired, by separation of a m xture by
The présetit Wi%mrormbihd% aII éteremm’ml ferniy/ofcthe oompogmdaodlfyth@r

crystallization, ¥ t he use of ereocheH1 "f‘ n¥1
formul@h@emt&fs@f sapmaiy thesgre o893 o theqapPaIngS of fortula | 2l
lndepeﬁggﬁt 3hé Qﬁ&fﬂér dah hale?$ Ebr‘if%u?ﬁtfoﬁrdrﬂ SorffiguratiBg. The

esl's or stereosel ective synthesis. "Optionally
mventlan mmaes all |pnamblerenaammersmdrdlmeregmetﬁeam @igures of two or

' more S5B8aL  t  eS hB IR REE bPenahBSmeRPAHPb! @Bstereomers, in all

ratios. Thus, compounds of the present invention which can exist as enantiomers can
be present in enantiomerically pure form, both as levorotatory and as dextrorotatory
antipodes, in the form of racemates and in the form of mixtures of the two enantiomers
in all ratios. In the case of a cisftrans isomerism the invention includes both the cis
form and the trans form as well as mixtures of these forms in all ratios. All these forms
are a subject of the present invention. The preparation of individual stereoisomers can

‘be carried out, if desired, by separation of a mixture by customary methods, for
‘example by chromatography or crystallization, by the use of stereochemically uniform
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pimeli¢ ame rfulmanc abzdpmalwt agioh snalicl acids auhfa‘nmfact

of a mxture of stereoi soners can be carried ML ary 2007
the stage of the conpounds of the fornula | or é{ the
stage of an internediate during the synthesis or at
the stage of a 5 starting conpound. The present

WO 20003 on al so includes all tautomeric fHrHEP2HP/008
conpounds of fornmula I. In case the conpounds of
formula | contain one or re acidic or basic groups,
the invention also conp1 ses their correspondi ng
pharmaceutical Iy or toxicologically 10 acceptable
salts, in particular their pharmaceutijcall ut|||zable

startmg;mﬁtgrals‘;fnugle syntbesis OrpY siemrosglectiva synthesis. Ontiopp)
denvat%%ﬁ&@éaﬂn @éébgfng EPW&? [{&gat{bﬁecﬁ%fgre&%ﬁlgr%sﬁhe SETon

USE accor e I nvention

ofa m:elxraémﬂ gtereaisonalckatan !nﬁed:axhed; atftat the siiage lof the cwmppun@%@fathe

o P 5 <830 TR Bt el AR e B S,

starhnd"@&ﬁ]?cﬁ.lrid”’ﬂ'ﬁé‘b?@eﬁf inGéHtibh akdotiRcladernali utmeti fompgsaofithe
am nes such as, for exanple, ethylam ne, ethanolam ne,

compotundeifamitlali ne or amino acids. Conpounds of the
formula | which contain one or nore basic groups, i.e.
groups which can be protonated, can be present and can

In casdo’élelmarqboandsmﬂonmladncmntem ane\asmdreracldic errhaesicaranps; the

ovento SRS B Sl ARl SRR S,

acceptaMEe sale in Baﬁleulaﬁhempﬁgnﬁweluﬁcmmnzmvé §altsl Thi) theeci d,
nitric acid, nethanesul foni¢c acid, p-tol uenesul{onl C

compogadgiof tha!mm%a whigh sentaigracidic gropBs Cafa)ieﬁw%seak% hese
groupsa.aﬁ‘l‘?:it dﬁa?l é(ﬂ)h@"d i) tlgé: |rrr11%ntlcﬁ‘lc c?r‘éxﬁ fripfb, a8 alkak )He'tél salts,

benzo I'C acl , pro lonic acid
alkahne leaah inetalsalls oagamyiontin saitsaEkamplesiobauch salts dnclude

sodiun g, Bopgpstimsata el ot miang SO el ot B Effpamip or
organi® hi¥iRBIstich &b Kor éﬁaiﬁmblét dﬂéﬂnﬁxe sthanolanting) ittetaariotsmine or
citric acid, adip aci and ot her acids 25 known taq

amino ﬁhl@ls&vraawrm qf e formuleh ihighy confain pRg OF BIPHR ARKS SRS HE-
groups \HﬁlHi‘r' Eéh be ?JthHﬁét?@ ‘%%I'l Eb!eyprﬁé‘ta‘?{@ hAd Eaﬁ%bq}sﬁd %Eébr@iﬁé & the

e I nvention al so includes,
mventlolm 1raﬂid|fmnnmnf theip atitiitiors salts witi ineroapistaremeanic aside Exemples of

sutablg ol FgEoIdReder Lo B8 Byl o e by SR AR

acid, nm &6d &h@th'éﬁ%oniccact& p-tolaeResyuifokiclackl namthaienansulfomc

: h nd_aof
* acids, GwAiscHuRES: SR TAERRCAGRIAHO P .%@%gm@? el AoBas

formic ggztd? nB!gX]ﬁﬂé i é) \gih% %E‘ g%c(l)u? Iraegﬁté al%ﬁf???@% Suinic acid,
ﬁphewlm@mn@ agfd,
gluco I tqss?rbilct a}\plgﬂs%c;ﬁlﬁgra{]g%z 5@1}‘! Soid pJHYﬁ& gbla%n%ackther acids

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

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

- compounds of the formula | can be obtained by customary methods which are known

to the person skilled in the art like, for example, by contacting the compound of the
formula | with an organic or inorganic acid or base in a solvent or diluent, or by anion
exchange or cation exchange from another salt. The present invention also includes all
salts of the compounds of the formula | which, owing to low physi_ological compatibiiity,
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WD 2004/ 014372 PCT/ EP2003/ 008103 ﬁ,e ary 2007
directly suitable for use in pharmaceuticals b % ¢
can be used, for exanple, as internediates for
chem cal reactions or for the preparation of

WO 2HaHAHceut i cal |y acceptabl e salts. 5 ThePhEER{H08103

i nvention furthernore includes all sol vates of

16 are

compounds of the fornula b for exanple hydrates and
adducts with al cohol s, él ive metabolites of the
conmpounds of the forrrul at, and al so der| vatives and

prodrugs of the conpounds of the f \AG
are nobdimcty Suihleios KoM aceTER BIE AR Gen SEMSRIdOT
ovemel Wy RSl buopsaviohe afitpnon s |1

group depicte I's repl aced
pharmaddutically soceplablelsalts.gr oup, such as N-nmethyl, or with an
N-acyl group, such as N-acetyl or N argi ni nyl,

i ncl udi ng pharmaceutically acceptable salts fornmed on

The prbseifi iriveRtion BifRePfore ck&iRBallisoivites ditcampbugdsoefihe fanmula |,

R

of the f&fngﬁr@ﬁ oa?llso %ﬂ{é@@é\ﬁjﬂ@%@@%@ e ébmﬁdlfhdé onteAormidIg |

ot her groups present in
which tdrdaio q:rlnpmulm@s:aw tofepabiepad cleavable Qwﬁ’@eﬁﬁw PyYampig estesdh

have H‘b éﬁ‘%lag gpgﬁeqﬁgph@g% 1519? is Jeﬁgced with

amideg gg o s i I

an N- a‘l}{yl gosib, sUchiaaN-amthysarwigian iﬁ%cyirgiom,e;i.{eh asd-acetyl or N-
nbodi nent of the, present

|nvent|on t red or
argmler mﬁﬂmgemarmﬁ%?aw acceptablesalisif erﬁ‘%&‘ E\RH'@&F%@HPS
with the cycloal kenyl ring in formula
preser"ﬂ I'S preflgl E'y selected fromthe follow ng rings: -
c~r N/ RB1 / Ra4 44 256 February 2007 WO

In preﬂzeg'gé er%]DA' men%cc-)rf/ tﬁeﬁ) %%%gﬁto 9\§elnq:§>nlgne 5 tﬁol%zof the Srudiital N N

moieties in the compounds of formula 1, including the number n, the ring A, the

substituents R to R® and the other groups present in the compounds of formula [,

independently from each other have the following preferred meanings, more preferred
meanings, even more preferred meanings or most preferred meanings.

“In a preferred embodiment of the present invention the 5-membered or 6-membered

monocyclic ring A which has two carbon atoms in common with the cycloalkenyl ring in

formula |, is preferably selected from the following rings: -
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N @ _
R4 ' R4 R4




N NRBI /R N ON4Ra R z R /NR3I| R,.2. NN
/ RRNRa Ra Ra RRRR NR3 | Rz 6~/ Rz | poFebmyny 2007
RRRa 5R SONN R\W R | R<\ R~ NNN.. S. J
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Ra R Ra N~ RNOR2NNN Rab5In the formulae of
t he QPeC|f|c rings A above and bel ow t he of the
WO 2004{pl4§2ee bonds is directed towards the ‘(ﬁi\%ﬁ’é?"é@ﬁlﬁl‘i’:’n
t he condensed cycl oal kenyl ring in formula | and the
| oner of the two free bOﬁgS is directed to the (CH2)"
group in formula I. 10 In~another preferred enbodi ment
of the present invention the ring Ais an aromatic 6-
menbered ring containing | or 2 nitrogen atons, in
particular | nitrogen atom as ring heteroatons. In a
further preferred enbodi nent 1 the present invention

the™ing Ais aR aromatic 5-ngnbered ring containing
a sul fur, atom as i ng het er oat r a sul f uN=at om and
ansro en atom @S~¥fng hefZergatofrs, in paDticylar a
rin tai ni ng syl fur 15 a as ring h oat om

Mor e preferanyA s selected ffromthe foll gwm ng
ringg® 2 R2 NRsN RR3 Rai RR3 N Ra 20

N R i
7 ==

Rg'"'N — 2 i
R* N N

In the formulae of the specific rings A above and below the upper of the two free bonds
is directed towards the CH, group in the condensed cycloalkenyl ring in formula | and
the lower of the two free bonds is directed to the (CHz), group in formula 1.

In another preferred embodiment of the present invention the ring A is an aromatic 6-
membered ring containing 1 or 2 nitrogen atoms, in particutar 1 nitrogen atom, as ring
heteroatoms. In a further preferred embodiment of the present invention the ring A is
“an aromatic 5-membered ring containing a sulfur atom as ring heteroatom or a sulfur

atom and a nitrogen atom as rlng heteroatoms in partlcular a rmg contalmng a sulfur

atom as rmg heteroatom.

More preferably A is selected from the following rings:

R'i 2 2
, R Ny - RENG
~N T X
P - —
RN R - RT N
' R* |
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WO”EWN“?” Ra 10 Even nore preferably the “Wér/lg’zp(gmosms
selected fromthe followng rings: 6 February 2007 WO
2004/ 014372 PCT/ EP2003/ 0(%8103 20
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Even more preferably the ring A is selecied from the following rings:




R RENSRN al/ RBRI RRI SRS RSRK4 4 gl\/bst2007

preferably the ring Ais selected fromthe fol? V&r%ry

rings: 2 NS R3 Rs | : ¢c 4 Fe 5 Thus, if one of the

two nost preferred rings Ais present in the conmpounds
WO 209#/0Mp8 fornula |, the conpounds of the BGF/ERINR081E) o

t he conpounds of the fornulae la or Ib, nore

specifically the 6, 7-di hydro-5H cycl opent a[ b] pyri di nes

of the formula Ic (al so cal l ed pyrindines), the

5,6, 7, 8-tetrahydroquinolines of the fornula Id (which

may al so be designated as

5,6,7,8-tetrahydrobenzo] b]ch;\;yri di nes)R t he

R%6, 708, 9-tetrahydro-5H cycRohept a[ b] pyri di nes of

6- dlhydr cycl al b] Lbi es
it i g

"the formfa

[02.®)

obenzﬁb] iL8phenes

4 R4
5, 6,3% 8-tetrat§/dro-4l-l- cycl ohept a[ b] t hi ophenes of the
formula I'h, respectively. In the 15 conpounds of the
formulae la to Ih the nunber n and the residues R2 to

av.e of. the neral . referred or
Most pgepfe@ﬁﬁ. (B ¥ ATE YelSttat PonP BRTRE it o (00 Rz N
RS SYR5 NR3 | NR3 (CHAH(CHZ)nH 4R4 lalb
6 February 2_007 WO 2004/ 014372 PCT/ EP2003/ 008103

Thus, if one of the two most preferred rings A is present in the compounds of the
formula 1, the compounds of the formula | are the compounds of the formulae [a or Ib,
more specifically the 6,7-dihydro-5H-cyclopentajbjpyridines of the formuia ic (also

10 called pyrindines), the 5,6,7,8-tefrahydroquinolines of the formula Id (which may also
be designated as 5,6,7,8-tetrahydrobenzo[b]pyridines), the 6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridines of the formula le, the 5,6-dihydro-4H-cyclopentafblthiophenes of

 the formula If, the 4,5,8,7-tetrahydrobenzo[b]thiophenes of the formula lg, or the

5,6.7,8-tetrahydro-4H-cyclohepta[b]thiophenes of the formula Ih, respectively. In the

‘15 compounds of the formulae 1a to th the number n and the residues R? to R? can have

~any of the general or preferred or specific meanings indicated above or below.
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OR5 2 NNO HS\R5 3RENH 44 leif ofFgPigey
R YR5 NJ~- NSH SRIH3 4 R4 5IgIhR1is

ef erably selected fromthe group consistin X

Woz@ﬂwlm kyl ; O -C4-al koxy; CF3; hal ogenPCT”@%Pm"msm?’

C-CA-alkyl-S(Om; and unsubstituted and at | east

nonosubstituted phenyl ggild het eroaryl the

substituents of which aré&’'selected fromthe group

consi sting 10 of hal ogen, -CN, Cl-C3-alkyl,

Cl- C3-al koxy and CF3, where heteroaryl is_selected

from the group consisting of 5-nenbered d 5

6- renber ed heterogycl es containing one or §‘n‘oﬁle

het ggoatqqs sel ect fysom e gr,@up Qnsi gting of N,

and N pr ef/erably 1 s™YH, ok
Cl- C4- N\
Z H

H

R'is preferably selected from the group consisting of: H; C+-Cs-alky; C4-Cy-alkoxy;
CF3; halogen; -CN,; C4-Ca-aliyl-S{O)m-; and unsubstituted and at least monosubstituted
phenyl and heteroaryl the substituents of which are selected from the group consisting
of halogen, -CN, C1-Cs-alkyl, C4-Ca-alkoxy and CF3, where heteroaryl is selected from
the group consisting of 5-membered and 6-membered heterocycles containing one or
more heteroatoms selected from the group consisting of N, O, and S. More preferably

'R'is H, halogen or C1-Cy-alkyl.
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R2 is preferably selected fromthe group consi
H, hal ogen, -CN and O -C4-alkyl, nore preferably from
the group consisting of H, halogen and Cl-C4-al kyl

WO 204/8143%ore preferably R2 is H 5 R3 is p?@f/@?z%f"é”m
sel ected fromthe group consisting of H hal ogen, -CN,
and G -C4- al kyl, nore prgferably fromthe group
consisting of H halogen®and Cl-C4-al kyl. Even nore
preferably R3is H R4 is preferably sel ected fromthe

group consisting of. H Cl-C4-alk I k
2is p Eiu&p@gtgqi fror%ﬁ@e g}pumo@ﬁlsgpg o@t—éﬁﬁlpge@, N(’J‘ando 61-04-aﬁ<y1

ﬁ@%’f I hiky hah méred
more p;dg?}éélrlgg;ar r\%ﬁ%ﬂ]ﬁgﬁs{'l# nts ’o?fa%ﬁl chagﬁg,%ll(gct ed r:‘1rom
preferetl:iyeR@BdrUp consi sting of halogen, -CN, Cl1-C3-alkyl,
- C3-al koxy and CF3, where heteroaryl is selected
from t he group consisting of 5-nenbered and
¥is ﬁefé’fﬁﬁl‘?%%‘étéﬁcﬁﬁ aRyVGoes cémttmgmf ng hakgen-CNyand c1-c4-
het er bat ons sel ected fromthe consmé E % Elv
alkyl, ngore greferablwisona the @rorp sgnsjstingof 1 haloggn, ang ge#akyl Even
morep?&féﬁgl :kl¥l In particular each of Rl, R2, R3 and R4

As exan‘pl e of conpounds in whi ch R1, R2, R3 and
R4 are H, the follow ng conpounds of the forrrul ae li,

o | | d | . Nt | d_i n. whi .

Rtis pielgrabii petedieg e fie.orBun BonsistBe D Grp et %—E@%'@?x-

CFs; hé’l@géﬁ? ae)Nl G?A-OA@?WF%(@ bmmsggsgigﬁb%n%’é IE/’égterbﬁbs‘ﬂBStltuted
m ruar

phenyl pa@qi/tgtqg@gy ibesubstityentg of ghlcl;\ apg;selgcted fggm the group con5|st|ng
of halogen, -CN, C4-Cs-alkyl, C1-Cs-alkoxy and CF3, where heteroaryl is selected from

6 February 2007 WD 2004/014372 PCT/ EP2003/ OOSé?%{éarg 2007

the group consisting of 5-membered and 6-membered heterocycles containing one or
more heteroatoms selected from the group consisting of N, O, and S. More preferably

R*is H, halogen or C1-Cq4-alkyl.

In particular each of RY, R%, R® and R* is H. As example of compounds in which R', R?,
R? and R* are H, the following compounds of the formulae i, Ik, Im, in, lo and Ip may
be mentioned in which R® can have any of the general or preferred or specific

meanings indicated above or below.

0)
0 >—R5 N
Ny }—RS l \N N\H | Ny \
N : _
w Y % Y
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H S\WRSE SNSNH HInlolp R5is prefera a
group Ar or a group Hetar both of which are gi?c\fbruaryZOO’?
unsubstituted or carry one or nore identical or
different substituents selected fromthe

WO 20040432t i ng of, 5 hal ogen; -CN, NH2; unsu@?"@ﬁ’t”@@"&nd
at | east rmnosubstltut ed Cl-C6- al kyI, C2- C6- al kenyl,

C2- C8-al kynyl , C1-C6-al kgéy g - C8-al kyl am no and
di (G - C6-al kyl ) am no, substituents of which are

sel ected fromthe group consisting of F, OH,
d - C6- al koxy, phenoxy, Cl-C6-al kyl nercapto, NH2,
G - C6- al kyl ami no and di (Cl- C6-al kyl ) ami no; C3-Q
C5- al kandi yl ; phenyl; hetero@ryl; phenyl-subst ik&aﬁ
or heterogryl-substituted Cl1-§2-39 al kyl ; CF3; O
ghenoxy @&;

nz&},oxy (G - Ce- ahl yl) - COoQ
\

opti on® H
pd by ()—| | - al kbxy; S phenyl ;
N Aet e?l_?oaryl; nyl ani no; w ani/no;
(CI C6- al kyl ) - CONH-; (CI C6- al kyl ) - CC]\I(CI-C4 al kyl ) -

phenyl - CONH-; phenyl - CON( C1- C4- al kyl ) -

heteroaryI-C(]\IH-; heteroaryI-C(]\I(Ci-C4- al kyl') -

(Cl -1g6-al kyl )-CO-; phetg!l -CO; heteroaryllpCoO ;

CF3-CO; -OCH2O-; -0OCF20; 15 OCHCH2O-; - CH2CH2O;
CoO( G - C6- al kyl); -CONH2; -CONH(G -Co6-al kyI) -

Sis p@%’éﬂh@m@l\%@ p}&up I-@%%tﬁ"d?whpﬁ%ﬁﬁsubstltuted or carry

one or SoPd{ddinticzl -ob Qifieldnt bblbstltt@,lntmiad:ta@fro&mmlgrqup consisting of:
al k
haiogeéh-ml%@ gﬁ%s?@ﬁe% W east Hé@ﬁg%&?@ﬁ@%& @%Nﬁcrca-
alkeny!h@t;_-ﬂa%l( W, @%ﬂ(é&ox@CﬁCk-ﬁlkManﬁmiand 6KS{-Cyalkghamino, the
rat ed or at | east npnounsaturated all__ h@g é g
SubsttweHo At hish aresselociae ABEYBA IRHPrCHRE s © stgalkexy,

0 - fhBEC,-
pheno{}/o %Sﬁsgﬁg@ﬁ’rné{caﬁto N#—I?‘,'\f? ge-éfkgfagfﬁo Vﬁﬁtﬁ ﬁﬂ’(‘ﬁgté% ?ﬁ‘@'ﬁm' £Cs
Cs-alkalmllw mehylt heterbanyl; mmybsubstﬂnnt@i enheteionrytaubstidedCr-6d-

0 e co
e CEaP Bt B RS B Hp 88 Pk Bk on e
optionéng'bewbmn@dl By OF o TGRSy} S(G)Rﬁpheﬁﬂr S((g}mmmeréaryurSH
e said ?roup Het ar, wherein all bg 8&"*\«: phm
phenylawing; bgnz) rzzlsoCaS}n(ésraikuh)gC@Na{ p@ﬁ?er@q“af h nG+§

-G aR{IES div|t AIHéteroAREO
phenylvt\.fbﬁﬁe,%gp dr)gum11 %aﬂ?l?— ﬁée}tbgdal ég}?holﬁp e %ra?'@ cah’{snt%
alkyh)- :“Ob@sJ,alkyt)@Dmphenyﬂ-Gﬂ BetBadaryleCQ-; 253C0-; -OCH;0-; -OCF,0-; -
OCH2CH50-; -CHCHz0-; COO(C1-Ce-alkyl); -CONHz; ~-CONH(C+-Ce-alkyl); -
CON(di(C1-Ce-alkyl)}; C(NH)-NHy; -SO,NH;; ~-802NH(C1-Ce-alkyl); —SOgNH(phenyI)
SON(di(C-Ce-alkyl)); C1-Ce-alkyl-SO2NH-; (C1-Ce-alkyl}-SO2N(C1-Ce-alkyl)-; phenyl-
SONH-; phenyl-S0,N(C4-Cg-alkyl)-; heteroarylfSOZNH-; heteroaryl-SO:N(C1-Ce-alkyl)-
- and a residue of a saturated or at least monounsaturated aliphatic, mononuciear 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 halogen, C4-Cs-alkyl, C4-Cs-
alkoxy, OH, oxo and CF3, where said heterocycle can optionally be condensed to the
said group Ar or the said gfoup Hetar; wherein all heteroaryl, phenyl, heteroaryl-
containing and phenyl-containing groups, which are optionally present in the said
substituents of the said group Ar or the said group Hetar, can be'substitu_ted by one or
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WO 2004/ 014372 PCT/ EP2003/ 008103 24 nore subs%&:t uent 52007
sel ected fromthe group consisting of hal ogen, E}N“
Cl-C3-al kyl, OH, d-C3-al koxy, and CF3. R5 is nore
preferably phenyl or a group Hetar both of which are

WO 209481488t i tuted or carry 5 one or nore i dRGHEIR3/0GR03
different substituents selected fromthe group
consi sting of: halogen; -CN, NH2; unsubstituted and
at |east monosubstituted 24 - C5- al kyl, C2-Cs- al kenyl,
C2- C6- al kynyl, d -C3-al koxy, d -C4- al kyl am no and
di (G -4-al kyl)am no, the substituents of which are

more subktitoertd sblectadtftom thearpu oonsisgingeg halbgen, -CN, C3-CataliahyOH,

| mercapto and NH2; C3-C5-al kandiyl; phenyl;
01'03“%9@95‘58 2 phenyl - substi t ut ed or 10

het eroaryl -substituted Cl-C2-al kyl; CF3; OH;
(Cl-CA-alkyl)-COO S(Om
is m@me%bwyw@enmqﬁw&er)eﬁ&i&%% Vyah é{ﬂ@d%@ﬁstﬁwﬁg} jof carry
one oﬁgﬁér %ﬁbﬁ%m s@%@_{ﬂé{ém%lectea Sloff ﬁ@rg‘é_lzt%nmstang of:

halogeDOG Nids unaubsfituted agbaHeast numgsuizstitead £1#Ga-3lkyl, C2-Co-

alkenyé%ﬁm%r%%& g@)‘%ﬁ%ﬁ%ﬁ%? )a’n§a%b"_-%4-aikyl amino, the
su bs’utu&@t% ¢ Whl(cfle?rfiéesiébtbﬂ o ﬂ](e@relﬁiadrcwsisf h% OBBZGSIFBa-aIKbEy, C-Ca
a -a ar of a
alkylmg@@m%arts!d\l%x- CaC sraélgﬂld Vﬂ%}@ﬁg Eét?f%ﬁfgdp%ﬁnv ﬁlé‘% fufe or
hetero SRR ﬁdg%f@?g@ﬁe?gr Cﬁ@:{]ﬁlﬁglg@gg? 6%0?}9-(/@ G‘F]-alky[

nt al ni ng at ons

(C1-C4gaikuhbcetihm (511101@"@!!) SONGC afraralkyl)-; (Bi-Chalkp-&iQt phenyl-G&h:

neteropfy SR EGF- OB ORHAERE QREr B2 DO, LB 38, B Cr
alkyl); ﬁ@}?% aUM(&Qiralk)ﬂp -@Oﬂl(dmrcwgylﬁ SeNH)-198,; -SO,NH; -
SONHRrr A1) (HOAPRomMS SO -Cron i ko O
o i s oo o
monomﬁemd :ahphame, rsanchusldss Simemhered do 7tembered h@iﬁ'ﬂﬁ}ﬁ»{d&)r
e
contaff§ 4°2 b3 rBlefiio S SBlestefbrt g B RO M AR T o 5,
which héteft&iy@l@&ﬂn beGhibstitedhyadrieydr, m@glsu&tﬂ@ﬁa bélexted frndthe
group Fersisting st heloperntpe-alk. GirCamiienyspBaodr and Gy sfe Sa
heteroﬂgék? cél’th%ﬁdn%ﬁ)" bé EoﬁHé‘n%S? ?@ﬂnesééﬁisﬁﬂédv%ﬁtﬁe §§i'd%ﬁétﬂ§i Hez2m

I ou consi stin
whereiglalit®iarbaryk yohemylwetemaaﬂmnmawr& a‘»d phenwvbmrtwlﬁﬁﬂmups

which %Eet @t@ﬁw%rﬁg?rﬁ%nﬁeyw 8@%&1@@“@%8&& H’lengl/? 8P said
group Hetar, can be substituted by one or more substituents selected from the group
consisting of halogen, -CN, C4-Cs-alkyl, OH, C4-Cz-alkoxy, and CFs.

R® is even more preferably phenyl or a group Hetar both of which are unsubstituted or
carry one or more identical or different substituents selected from the group consisting
of: F; ClI; Br; C4~Cs-alkyl; C-Cs-alkoxymethyl; 2-amino-3,3,3-trifluoropropyl-; CFa; Cs-
Cs-alkandiyl; phenyl; heteroaryl; benzyl; heteroaryl-methyl-; OH; C4-Cs-alkoxy;
phenoxy; trifluoromethoxy; -2,2,2-triﬂuoroethoxy; (C1-Cy-alkyl)-COO; C1-Ca-
alkylmercapto; phenyimercapto; C4-Cs-alkylsulfonyl; phenylsulfonyl; NHgz; C1-Cs-
alkylamine; di(C4-Cs-alkyl)amino; (C4-Csz-alkyl)-CONH-; (C1-03-alkyl)_-802NH-; (C4-Cs-
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30 phenoxy; trifluoronethoxy; 2,2,2-trifluoroe XY
(G -C4-al kyl)-CO0, Ci1-C3- al kyl nercapt o; Eﬁgb&’laryzom
phenyl mer capt o; d - C3-al kyl sul fonyl; phenyl sul fonyl ;
NH2; Cl1-C4- al kyl am no; di (G - C4-al kyl ) am no;

- WO 2M0HPI43%_ o1 Kyl ) - CONH-;  ( Ca- C3- al kyl ) - SO NFRCT/RREp03(48148
February 2007 WD 2004/ 014372 PCT/ EP2003/ 008103 '.. 25
al kyl )-CO; phenyl - CO; -gCHZO; -OCF20-; - CHCH2O;
COQ( C1- 4- al kyl ) ; C(]\IH22 -CONH( G - C4-al kyl ) ;

-CON(di (G -C4-al kyl)); -CN, -SO2NH2;

-S02NH( Cl - C4- al kyl ) : - SO2N( di i - C4- al kyl :
alkyl)}-G+ pberﬁumgal;; Coiger iophp -c‘ra?ﬁcé%a-:i cg@%(@%@-’aisz-CONHz:
| [ H F .
oo ERRIPONbiCAYSIRg S St esaHEIEIAIY:
'SOzN(g?CQEéi?Pg margﬁrﬁ?yt;ﬁipfmgm?%mholhgl and thicoorsholingknt s
wnere§ b SPUCP BN or e oS BB Al
which %!:%pgg@gg_pgﬁggﬁ insthi REidUbSRLIGEE bf the@Nid SHerYBorath whid

oxy, and CF3. R5 is _nost preferabl
group Nelas san dersilbsituied byiase o sinre pYbstiens soloripd GPB e U

. | h
ConSlStﬁlg%%f%@ggé{)—%ﬁ%f%ﬁéﬁ\?{,Gﬁg-ef ggﬁkgé}”oarpgt cIﬁ"l;%iyphenyl , 2-
br ono- 4-f | uor ophenyl, 2-chl oro-4-fl uorophenyl,
.3, 4-di et .hyl ph I L 4- di net hy
R®Is mps{ PR SolBeRg T ol sRihg SEBhprpnemdidy
chloro%[ehzl‘?ﬂwméphe%/hqx(ﬁ?@@koxyﬁph@tmdxtyiﬂéomdmdxppw,z-

enoxyphenyl, 3-fl uoro-4- et h%lt?‘hengl ,

bromo pjw,egyldz-@%[gqro-gﬂapyophenyl, 3,4-dimethylphenyl, 2,4~

. - dis f - i E_ ¥ "
dlmethgl’pﬁt_er&il,hziy-gﬁé@é%?{gﬂ%@h@g%ﬁf&@Plox?-élyrlnethylphenyl. 2-hydroxy-4
ethoxypHergh Ilesnnethbxewmmtlaﬁylphemyl.ubph?mrcyghenyl, A-fuprerdanethylphenyl,

-(4- -3, 5-di net = -

venaol ik S L2 i o] T, 2o B deghiuttn v +
(4-chloio¢&f§?ﬁl§-9ﬂﬁﬂuo¥ombﬂ1¥ g H?ymm I, 1d(#flneropheh g3 E-difety)-1H-

| -3-0x0-1

ok RGNk A b 2 Gopesz

. - - i dig- ran Ak .
trlﬂuor%p%@yi%hgg%ﬁcﬁzgl_-q-yﬁﬂ @%t?ﬁ%ggggglﬂgﬂsﬁiﬁyd% Ytiinoxalin-6
yl, 1-pl“ﬂanyl-ﬁ@trifmmmmmhﬁztjﬂ-pgraybI,-4-;2l02-(2-hydr.oxypyridin-4-.y[)—1 H-
venaigtg bl SmoR Pobhritu L 2HdpapRbasn,
2,4—dir%&igyﬂg9ﬂmi§iﬁf§f~ﬁ){ E,QIDdiinﬁ:ththizzoll-S-yl,t %,5l-dimeth|¥|l_-1 H-pyrrlol-ﬁé—y[, 2,5-
di_methxl:- B—i}hénﬁﬂ H;/pyrmug%:?g&:grmghy)ﬁﬂrr&)yng in-)éf-gjﬂmetﬁ%[{ I-?—pilrrélyé-yl,

| 2,5-dir§e;t@§l$ﬁ%?%§%@;?,i??ﬁrigrgcéfrjgpyrﬁjiﬁﬁ)l,'ﬁ?é—ﬁi?ﬁé’tﬁb!ﬂp‘}ﬁdin%-w 2.6~ -

dimeth2lpguiding-yl, Bachinted Bydipgthyipyridia-3yyl, 2-amino-6-chloropyridin-3-yl, 2-
. 2-am no-§-chl oropyri di n-3-yl - 2- ' YA 1 dbns 3 i
aminoBir i 7 25T IR RE P PUTaIR-2Ly: 2 9o RRMABL Y, oityciahiopy-4
methylBrig208-58 20d otifyl ZrRinGRL imgthylthiaZeHs- - 3dimethylaminopyridin4-yl,
2-di net'hyl am no-4- net hyl t hi azaol - 5-vyl| ,
2-ethyb5-meti-BiiryazRingyYli 4th rqxx,ﬁ-,methylpyndlnﬁ-yl, 2-methyl-1H-
benzimidazol-5-yl, 2-methyl-3H-benzimidazol-5-yl, 2-methylpyridin-3-yl, 2-methyl-6-
trifluoromethylpyridin-3-yl, 2-methylthiazol-5-yl, 2-(morpholin-4-yl)-pyridin-4-yl, 2-
(morpholin-4-y1)-pyrimidin-5-yl, 2-(pyrrolidin-1-yl)-pyridin-4-yl, 3,5-dimethyl-1H-pyrazol-
4-yl, 3-amino-5,6-dimethylpyrazin-2-yl, 3-amino-5-methylpyrazin-2-yl, 3-aminopyrazin-

2-yl, 3-dimethylamino-4-methyiphenyl, 3-dimethylaminophenyl, 3H-benzimidazol-5-yl,

* 1H-benzimidazol-5-yl, 3-methyisulfonylamino-2-methylphenyl, 3-
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2- et hyl - 5- et hyl - 2H pyrazol - 3-yl ,
2- hydr oxy- 6-net hyl pyridin-3-yl, 2-nethyl-IH 6 February 2007
benzi m dazol -5-yl, 2-nmethyl-3H benzi m dazol -5-yl,

2- et hyl pyri di n-3-yl, 2-nmethyl - 6-

WO 20040¥FRor onet hyl pyri di n-3-yl, 2-met hyl t hi BZHFE2803(8103
2-(nmorpholin-4-yl)-pyridin-4-yl, 2-
(nnrpholin-4-y|)-pyrinidéB-5-yi,
2-(pyrrolidin-1-yl)-pyri@Fn-4-yl, 3,5-dinethyl-I
H pyrazol 30 4-yl, 3-am no-5, 6-di nethyl pyrazin-2-yl,
3-am no-5- et hyl pyrazi n-2-yl, 3-am nopyrazjn- 2:yl,

methylsﬂf@nw@mmpaﬁnyi&-maﬁlaﬂlﬁgxqaﬁé‘hyi, ?'(@WWPW@%WW&)%@WI ,

oA SRS e Mgty 4.
dimeth?lﬁﬂ‘ir?in—wyl[,?@wr@ﬂeﬂmsmdyﬁ%Uﬂrﬂn{ﬁa&;&l}amir@-zmethylpyrimidin-
s, e ST RIRRSRY) SRR it
methylﬁrpr(ngpsgé@u,iﬂh@twﬂhmk&l:aoﬁp din-2-yl, 5,6,7,8-tetrahydroquinolin-3-yi,

) -trifluoroethox henyl . 4, 6-
5-amingInphenyl-byyezel-4-vi; |5,-me%{|ylguEfor%(l—Q-methylphenyl, 5-methyl-1-

el <hin _ S S .
phenylﬂl}gﬁrﬁgqlg{-ﬂbﬁmﬁ?wyl@%ﬁ%ﬂ g}rﬁ?t’ﬂylﬁyﬁdm 3-yl, 5-methylpyrazin-2
yl, 6-chioropyriniire 334, Betyapbpyridiro8y, Srdimefitytanyinopyridin-3-yl, 6-

ethynygidioria, Gomeeg ety iRty p O S v, ometty 2
methylﬂnﬁoﬁy&ifx-@?ﬂ,@W@%Wiﬂ@?ﬂra%i?rwl,i 6-n1étlw1pwildim=3-ph IGﬂyl -1
(morphgljr?.—é:ﬁo;;yriﬁir{-g-yh Qr{a{rgctll iq}/.bf,ﬁgfgﬂé’igéﬁfﬁ lggzolﬂ] ,spa\prrid in-2-yl,
e e
ethylsufanylpineny) 3-nithoSyaarbortyintieny: Amethoxysprpondoherlyd-, 6-
et G RR) b GEATE Aei sn: £
dichlorﬂﬁ’ié?byl,@%fﬂ&@%—(iﬁgfbpl@lsﬂfonﬁ)tmapﬁeﬂ-w, depgmazd-chlgrophenyl, 4-

6- et hyl idin-3-yl', 6- .
methowng@ﬂé—pﬁ{olzgyéhne}wb%rm@qgﬂxy@hypyl, 3-ethoxyphenyl, 2-methyl-thiophen-

3, 3-?%6%%{9%}@1_@?él;/%f!—%—i'yﬁ!’Srétﬁrgﬁn[}:tﬁb]éhené-yl, 5-chloro-thiophen-2-yl, 5-
methwahinpin?]n-{aq&,faﬁmeﬁ?vl-qgjanhenﬁ-wigfmewr:immw-m Hracetyl-

g . e .
vioond5 354 BAGHAHRIEEA, oM RA Sh oo,

methylgﬁlh\@bhéﬁ\jl,b@-ﬁmirﬁipﬁ@wd, A-propidrfiyorphenyt] pokioydphenyl, 3-chioro-

- br ono- 4- chl or ophenyl , 2,3 15 di chl orophenyl
-metrupba ST -5hlore-SOEMPRAT Y. CoRaTPr TGRSR, Pomethyipheny, 2

4% afl! lothdks - -
sccofHERRREAN, PECABE ety st metnpren. 4
triflucr@methylsylfanyiphspie naptghaglen-2-yl, 1,1-dimethylindan-4-yi, 3-

. 3-chl oro- 4- | =t I - 2r V.
sobutBYSTB TR ot g IBRERS N e braphepl. 2
fluorophiBhyy 3-bidtheBhasthithiophet-2g| Bichiord-GdlubesbeRzgb]thiophen-2-yl
3-met hyl -t hj o%hen- 2-yl, 5-acetyl thiophen-2-yl,
and 3,4rdichigrobenzplblthipphen?ivl-4- yi | 4-tri f1 uor onet hyl phenyl , -
4- et hyl am nophenyl, 4- 20 net hyl am nophenyl,
2-am nophenyl, 4-brono-2-fluorophenyl, 2-chlorophenyl,
Heteroaryt isi preterably a residue of a 5-membered to 10-membered, aromatic,

monocyclic or bicyclic heterocycle containing 1, 2 or 3 heteroatoms selected from the
group consisting of N, O and S. More preferably heteroaryl is selected from the group
consisting of furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl,
imidazolyl; pyridazinyl, pyrazinyl, pyridinyl, pyrimidinyl, benzimidazolyl, benzothiagolyl,




4- et hyl phenyl , 4-chl oro- 3- net hyl phenyl ,
2-chl or o- 3- net hyl phenyl , 2-net hyl phenyl, 2- 6 February 2007
acetoxy 4- et hyl phenyl , 2-acet oxy-4- et hoxyphenyl ,
et oxy- 4- nethoxyphenyl 4-

wo zqﬂf"f’?“i"{}or omet hyl sul fanyl phenyl, napht hal FfEER}{03/008103
1, 1-di et hyl i ndan-4-yl, 3- |sobutyrylan1nophenyl,
3-(2,2-dinethyipropionylagino)phenyl, 2- br onophenyl, 2
25 fluorophenyl, 3-bronmp<5-nethylthi ophen-2-yl,
3-chl oro- 6- fluorobenzo[b]thiophen 2-yl and
3, 4- dlchlorobenzo[b]thlophen . Heteroary

benzoxszolyk quiniofnyd I$Q£M|ﬂﬂjéy|oqu'&0>@"ﬁﬂn%¥*%@"[‘ﬂ !méoiweh%@élb’any'

venzo R tefrpBHRSA En Bl Y O sl et od from the 30

group conS|st|ng of N, O and S More preferably

The grngSﬁt) fa b%//w )((e gﬁ'%lgq?y(pfr ao%‘n e%e%& 3 @—g{éﬁb%iéqj %]r(%atic
5 mono-‘?ﬁ"% !:IIH heté@%@dmélmlngw Qm?Weteroat@nMCYéd from the group
ridazin razin ridin

conSISme i @ az@ Sy Morg, EW@NV zﬂi%gﬂﬂup){'@tﬁég pelgpipd %mfche\w)up
' cons:stﬁﬁ) ﬁ‘ll fp Pyﬂ%?ﬁo @FM&E Qfﬁﬁé&ﬂségﬁla%olyl Qﬁﬁif]%%@k&iﬂoty] pyrazolyl

soqui‘rno ui nazol i'nyl
|m|dazohyl;i pylydlazuiye mz_r/r:dznyh m!yhdlnyl bmrrmdlnalx bevzumlctaaalxbbﬁnzqihi@mlvl

venzofsgl, RGBSRl pBidh s ABby. Bepaurdts
10 benzodﬂbﬁd!ﬂ bénzZogfiHHRAYIdnd isdizoBAi.ni ng 1, 2 or 3 heteroatons
sel ected fromthe group conS|st|ng of N, O and S.

More preferably the group Hetar is selected fromthe

. [q;sting of furyl, pyrrolyl, thienyl,
Arylis ghcf}éa‘@gp@q%{%ﬁyl. . _

Sot hi azol yl , oxazolyl, isoxazolyl,
pyrazolyl, imdazolyl, pyridazinyl, pyrazinyl,
) ridinyl, pyrimdinyl, benzim dazolyl,
'“'SP%%ﬂagyﬂﬁEE%lyl, benzoxazol yl, quinolinyl,
15 i soqui nol i nyl, qui noxalinyl, quinazolinyl indonI
benzofuranyl, 10 benzod|oxolyl ZOthIO n and
n is prefatabhol or 3. |&-yin 3 prefgred embodimet e mV%H“PE Wb‘% %‘?@P%tmdf

of forf) é;{ areac &l%lise@ é&oﬁﬁfﬁ@ﬁd”éﬁ%bﬁd Evd6 pe}rte ine$ Bf the formula Ig

erre ventlo e compounds
(also d@f-;lghatemdsa:yblopemaanydmwd H@real@aeydlermaiwaéh ge@cylated

vt R 0 Ky B e B b bt o

20 cyclohEftalothibNRR) het@bamh)atreme dofrippunds vl the qsasrﬁmtasaq and Ir the

cycl ohept enyl ami nes of the formula Ir (al so dg natF
ring A agd the resudues R' to R” can have any of the general or preferred or Specific

meanings mdlcated above or below.

25
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20 cycl ohept a- condensed heteroarenes). In the

conpounds of the fornulae Ig and Ir the ring gf ‘H“Yzm”

the residues R to R5 can have any of the general or
referred or specific nmeanings indicated above or

WOXPMPHN2 0 RR YRS 2 YRS 2 NH AN A R3 P¢TREP2003/008103
Ir 25 6 February 2007 WD 2004/ 014372
PCT/ EP2003/ 005103 28 Prggerred conpounds of the
formula | are those conp6inds in which one or sonme or
aII of the structural noieties and groups contained

erei n have preferred neani ngs, ferr
Preferrﬁé SAMRGUNdsfdhe Welad ¢ Hiose &oweaw%e ihichgg of “Some or
all of e/ &{%Efurrﬁgn&?@% H 454 tdiRsinédfein Able ﬁ:@fé?ké%ﬁhéﬁrﬂﬁg@f

| ngs etc. and/or of sgem
more pn@‘anreah geanings, ayeouorsgirefgrred mﬂap@gs opmos @refﬁr@ﬁéﬁeanmgs

e

meanirfgsf chrﬁmi‘fbém% afsQbjeet 6fithe prestnir m%rthbarWath respeat fo all
rati os, and t

M T O e e
stereoé&%ﬁé’fonﬂé ahdl ﬁwlﬂﬁl%%fmérebﬂﬁ%ﬂtréﬁﬁ% hid felr phiaffhdeutically

fereoi soneric forms and I n the formof m xtures

acceptalblersel&f inall ratios, and in the formof their

pharmaceutically acceptable salts, the follow ng
conmpounds may be nentioned:

As exaﬁwd[ésuﬁfrsﬁedhﬁ(é Gorﬁpt&lrﬁjst which ayala subjektnf theopreseat] ibyanfiodimall
yl ) benzam de,

their stgtquﬁome@c ferps, a;ndgn éhfi form g iixtures thereaf g all sptigs, ARd NG -

i8th¥'r &ﬂ?ﬁ% fit&ily acce tabie salts, the following compounds may be
form of Iy EH g]_. )( p -tetrahydr o- 5%|— cygl ohept af b] py(

mentlodedt 8-yl) benzam de

—ﬂuorta—hf@d? §,§rt§{@}\%c§nglal T RroRehEid S-Syt arlighert al bl py(
4-chloro-N-(6,7,8,9-tetrahydro- 5H-cyclohepta[b]pynd|n-8 -yl)benzamide,
2.4-dimethyl-N-(6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-8-yl)benzamide,
2,4-dichloro-N-(6,7,8,9-tetrahydro-5H-cycicheptalb]pyridin-8-yi)benzamide,
2,2-difluorobenzo[1,3]dioxole-5-carboxylic acid (6,7,8,9-tetrahydro-5H-
cyclohepta[b]jpyridin-8-yl)amide,
2,6-dimethyl-N-(6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-8-yl)nicotinamide,
6-methoxymethyl-N-(6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-8-yl)nicotinamide,
6-methoxy-N~(6,7,8,9-tetrahydro-5H-cycloheptalb]pyridin-8-yl)nicotinamide,
2,5-dimethyl-1-phenyl-1H-pyrrole-3-carboxylic acid (6,7,8,9-tetrahydro-5H-
cycloheptalb]pyridin-8-yl)amide,
2-methyl-1H-benzimidazole-5-carboxylic acid (6,7,8,9-tetrahydro-5H-
cycloheptajb]pyridin-8-yl)amide,
2,5-dimethyl-1 -(pyridin-4¥ylmethy[)-1 H-pyrrole-3-carboxylic acid (6,7,8,9-tetrahydro-5H-
cycloheptalb]pyridin-8-yl)amide,
2 4-dichloro-N-(6,7-dihydro-5H-[ 1]pyrindin-6-yl)benzamide,
2 5-dimethyl-1-phenyl-1H-pyrrole-3-carboxylic acid (6,7-dihydro-5H-[1]pyrindin-6-
yl)amide, - AR




2, 2-di fl uor obenzol[ 1, 3] di oxol e-5- car boxyl i c aci
(6,7,8,9-tetrahydro-5H
cycl ohept a[ b] pyri di n- 8-yl )am de, 20

6-di met hyl - N-(6, 7, 8, 9-t et rahydro-5H-cycl ohe taLb&oyr

wo zqoéﬂnﬁg"’é yl ) ni coti nani de, PCT/EP2003/0081

6- met hoxynet hyl - N- (6, 7, 8, 9-t et rahydr o- 5H cycl ohept a[ b]
pyri di n-8-yl)ni coti nam d&
6- met hoxy-N- (6,7, 8, 9-tet ghydr o- 5H cycl ohept a[ b] pyri d
|n 8 yl ) nicotinam de,

-di met hyl - 1- ph 1H | e- 3- b
T

T 2-nmet hyl -1 H-benzi m dazol e-5-carboxylic
[1]pyrn¥d?d‘§‘§@grr@ﬁ8 9-tetrahydro-5H
N-(5, 6-dmdndqﬁﬂ-tcgﬂbﬂ)mtaﬁbiihlnpl&ry5 Yhé-lwrobenzamide,

P YR T -

5 N-(5, 6@%@5@@9&9&@&@@@%@#@% mlmethylbenzamude

9 February 2007

di chl N- di hyd
24'GICP‘9W'N:'(§@I§'EB§@'P) ﬁ%ﬁﬁle& [r]gﬂp@eg -BaYhRANRGMIdE: pheny| -

2,2- dlﬂ%@éw? 3@'&@&?%@%}#%@@?&6@ 6-dih droaﬂél-’l c%cl Fpeenrt%[g]rﬂ;/lophen
5-ylanios) 7 V‘D 2004/ 014372 PCT/ EP2003/ 008103 29
5- d|
T e R S —,
10 N-(5, B-HHyﬂw 4%@?&069&’(!51&3 I@en 5ly()B-methoxymethylnicotinamide,
i ophen fluorqgbenzam d e,
- N5, 6‘4’1WHTQ34|6'-CMPIPBG'EH ii'?ﬁh?ﬂ' M)&@PB{%W'S‘P%W ®phen-5-yl)

2 5-dm‘&€l§s§f’lga%‘?wl yﬁ Pygoled-eaboxy fic ac rﬁ'%'B ydro- 4H-y| 12, 4 di et

cyclopmthﬂbﬁhwahem}é -ylamide]i chI or o N- ( 5, 6-di hyd

S T YA ——

15 y;)am;de's 6 d| hydro 4H cycl opent af b] t hi ophen- 5- yI )am de,
2 Sdlmeﬂmdﬂo(pwdlay%ylmsém Jatthpymlesrrarhaxyli pcig (8 Eeitndranttin
cyclopkﬁ%@?t@@ﬁh%@gryb_gm cycl opent a[ b] t hi ophen-5-yl) - 6- met hox

ymet hyl ni coti nam de, N-(5,6-d ihydro-4H cycl openta
bl thi.aphen-5- vyl ) - 6- 0
A compp s i ROt g TR G r BB or v, by 3
20 procesk whictdddnishses 4ie aptation ot atheldrbaryl-curienséd yydeaiiahyiamine of
the formula 1l with a carboxylic acid of the formula R>-COOH or a derivative thereof,

which procéss also is a subject of the' present invention.

!

25
Suitable derivatives of the carboxylic acids of the formula R>-COOH are, for example,
carboxylic acid chlorides, esters including C:-C4-alkyl esters, such as methyl esters or
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2-nmet hyl -1 H benzi m dazol e-5-carboxylic acid
(5,6-dihydro-4FLcycIopenta[b]thiophen-S- 15 vyl
2,5-dinmethyl -1 -(pyridin-4-ylnethyl)-1
H {rrole 3- carboxyllc acid (5, 6-di hydro-4H
'W°2%§P468enta[b]th|ophen 5-yl ) ani de. A conptihiEr2ep/opqies
formula | or a salt thereof can be prepared, for
exanpl e, by a 20 process %hlch conprises the acylation
of a heteroaryl - condensed cycl oal kenyl am ne of the
formula Il wth a carboxylic acid of the fornula

R5- COON or a derivative thereof, which process als
ethyl esters oetmjadiytsulaﬁtltuth@apd esfors sUFhanPhesTY| egiprsi né@aﬁe !ﬂle

esters gg@ﬁ%@%%&g Hb%eszs?ror rru{’ %hbgd %_‘H@ﬁé t‘f&ﬁp&jnd%fbﬁ?

the formmrmbm thecrmrltmophd acndsaaﬂ the Edrinoitd REE0QS ped theirdarivalives

the ring-By{ReTUPURIOANSES SISV 61,433 3% POTPEBRODETD IS BePrRee

1nd|cat§& EB«{;} ﬁﬁf&{)eé’tﬂb R @nhpouRds of thelfbreaulal,ydr eis*atfemdl,onaluc h
ers or nitrophenyl esters, ctivat ed

groupsemndu%presenta’n protedtesiomy or i Bb@doréhﬂ%l Pfe&HE.SOF IFor example,

f
when GG Bo oL FHdybpBanentaieutani i s
group &, arf aminowrbes, |1rmagnbie apmognata rblsuatFm therzylatian reaction t;heﬁg

h th d
o S e R k30 0 5 SO S U R ot
or benﬂl %Hfé? irfafdh QST thS ﬁ@@@érbbfyh@ h@kﬁﬁb@;ﬁi dras rantarcyiatedt atmmbor m

a precursor. For exanp l e when a co

group $t¢nhraa ataﬂ-b@omaw@nwﬁwm GQURRT BN SR nﬁgn Smifo QFOUP
lnsteadgéétﬁggr | ﬁ i hﬂ)up |‘R:i"ﬁ1 glcl: q‘tﬁghﬂﬁ R Qéﬁﬂatldntthéfﬁésﬂ% final

I'on reactlon these
groupsgdire lﬁberaaecbbpdm'etebtmm S;mltable pradaciivergrpup sirategiasriphishaaay

er. s uc a tert
be useh s fesayrgtesnd The BumGa T tie | deiafih 1 B eredfdifled
in the AEYAP&RRELNE precursor group of a functional group is the nitro group
which can be converted into an amino group by reduction, for example by catalytic

§ By 2007

hydrogenation, after the acylation reaction.

The acylation reactions can be carried out under standard conditions known to the
person skilled in the art. In many cases the reaction is favorably performed in an inert
solvent or diluent, for example a hydrocarbon or a chiorinated hydrocarbon, such as
toluene, 1,2-dichloroethane or methylene chioride, an ether, such as tefrahydrofuran, -
dioxane or 1,2-dimethoxyethane, an alcohol such as methanol, ethanol or isopropanol,
an amide such as N,N-dimethylformamide or N-methyipyrrolidone, acetonitrile, water,
or a else a mixture of two or more solvents or diluents. Depending on the individual
case, it may be advantageous to perform the reaction in the presence of a base, for
example an inorganic base such as sodium hydroxide, sodium carbonate or sodium
hydrogencarbonate, or an organic base such as triethylamine, ethyldiisopropylamine,
N-ethylmorpholine or pyridine, and/or in the presence of an acy[ation catalyst such as
4-dimethylaminopyridine.
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group such as a tert-butoxycarbonyl am no group
benzyl oxycarbonyl ami no group instead of the f§ggbruary2007
am no group, and only subsequent to the acylation the

desired final groups are liberated by deprotection.
WO 284043 e protective group strategi es whiRH/ER&)P3/0§5a03
used in the synthesis of the conpounds of fornula I
are known to the person éiilled 15 in the art. An
exanpl e of a precursor group of a functional group is
the nitro group which can be converted into an am no
group by reduction, for exanple by catal ytic

Ifa carmh@ggd@ttr@rfomm BP-GORHAz A ke v ip @aﬁ;wwonﬂ#@
compofiittho RimbBA it 10 lled BV gRLE A6 Hifile tHEGRI o1 g
thereoflwﬁhrmcmdeawmntdgem @mﬂuplmg awrﬂ.a‘omwmgle paepenitike thepe

commalygisaads peRts chamisthvPt toaTatatof os BRIERGE, Examgles of
suitabld &{u}iﬁﬁg agéntd afd drhedipatidagachads d@dﬁﬁe&ﬂeambdlhmdd @ an

such as _tetrahydrof uran

diisoprapyloathariipe | BTh ke, OXIaneE BNy eiiensiaRino)-

! otriazol-1-yi
e
1,1,3 SaeMrnei]hylurdnmm haxaﬂuprtmhowhae adhtogo armmmme,st@s likeugthyt

J I dual
chlorotgiiate SF Sy ShBbrofRmiEnisay, L BR e BPyPfloaeBricld s on”
anhydrid@ drléﬁrﬁéhﬂaﬁﬁiélﬁzélé Bepwiifg drothe intvidndl €ase, the suitabe c

base such” as sodi_ um hydr oxi de,_ sodi um cahbonatg1¥ 'BED

reaction trMparAtURS el de NN Widedangs. Fon exargRis: when smp
the ac;{k{tfoﬁtrg%(éﬂ@ﬂ‘a cﬁé/hé’éﬂﬂ i rﬂ?@é/én%@?ﬁs coupling agent ora

or pyri |ne I'n the presence

carboxyfc aud cldgrd cm; t?mreeelicm t;&ntofandie cesried3gut at room temperature

4-di met hyl am nopyri dine. 6 February 2007 WO
2004/ 014372 PCT/ EP2003/008103 31 |If a carboxylic acid

Subse@fen! Rethb eciutich aclsi) Besiges metmadvsenbntmnedh deprotaction o
conmpound of the fornul a I,

protecta@ @mﬂpﬁ@é 6 B19:0anYSEaN Gf 2 RFOTHEO PP tnto @%%Sereg finglasgyp,
opttonéi&?ﬁhrfééﬁgféﬂglgﬁe %flc??i%kcggﬁﬂﬁf icfiofrObHthd BBtaﬂﬂa%eromﬁd&hds can be

ose conmonl Yy used in peptl de
camiedduéend sw;abimiunt:tﬁmal groups cam, for examplie heceteifi eaxm&aéﬁsﬂ

transesggnf%dc b’yg‘ r@lﬁ%%, |C @(g[ﬁlt)%cﬂ %pﬁqarg)gat%q %rcﬁlafeadr PRIk dlgfzattich

convert@dl ifOR] Sy bEaissied 15 ¢ther réaBHdANSI -
O ((cyano( et hoxycar bonyl ) net hyl ene) am no) -

N, N, N, N -tetranet hyl uroni um tetrafl uoroborate, HATU,
Wi ds of the formula | are

e syind colp R TARFRRFHARR ornd g of e o
commerbiatly e¥aiiabie or aan beepa;@pcarsd acdoedieg boyor analogously to literature

~ procedures, Routes for the preparation of the compounds of formula Il include, for

example, the conversion of a keione of the formula lll into an oxime of the formula \Y%
and the conversion of the latter into a compound of the formula Il, and the conversion
of a carboxylic acid of the formula V into a carboxylic acid azide of the formula VI and
the conversion of the latter into a compound of the formula Il. The mentioned
conversions can be carried out under standard conditions known to the person skifled
in the art. For example, a ketone of the formula [l can be converted into an oxime of

~_ the formula IV by treatment with an organic nitrite such as isoamyl nitrite in the

" presence of hydrochloric acid, and the reduction of the oxime group fo give the amino




5

10

15

chl orof ormate or isobutyl chloroformte, tosyl
chl ori de, propyl phosphoﬁi c acid 10 anhydri deyo? February 2007
car bonyi di i m dazol e. Dependi ng on the individual case,
the suitable reaction tenperature may lie within a

WO 20432 ange. For exanpl e, when enpl oyi ng YGiP2003{4@8103
acyl ation reaction a carboxylic acid in the presence
of a coupling agent or a,.carboxylic acid chloride,
the reaction can often b&carried out at room
tenperature. 15 Subsequent to the acyl ation reaction,

besi des the above-nenti oned deprotection.of thl—?é ect ed
group apdde eduictiormef the §74} aoyn ivbengylie Besitarbie dyelis SHr O e

"can be %gﬁdéﬁ;ﬁ%n%{! IQI?@L{R%Q&%I rb;ﬁ%&é?lﬁi’%@*&o &HiBRin the presence of, for

1'ons I ohs of the obtained
exampleppaliadings Acearbirelic aeidrdf &w forrmulandcanube epnverteditie onal

ool et o1 PRI GTL rBES Vb oA i
exampRC¥hPhadattdrefundibctedtod C@tlus R2reageeentd into a salt,
or subjected to other reactions. The starting

conmpounds for the preparation of the conmpounds of the
formula4 are commercially availab)e or can be

pr epar acc@rding to or anal ogousfy to Qiterature
proc [Rout es for the preparation gf the

co Normula Il inclifde exanmpl e, the
conve of/a ketomef the fo an
OpP . ECHYrnmula |V andBhe GHon of the
latter li,nto a?”c"orrpound of theRBfor a Il,zq&nd t he

converffon of a carboxylic acid dR the formya V into
a carboxylic acid azide of the formula VI and\the
convershpn of the latter into a cogpound of the
formul @a"11. The nentioned conversi bhs can be carried
out under standard conditions known to the person
skilled 30 in the art. For exanple, a ketone of the
formula Il can be converted into an oxi nme of e
formyla IV by treatnent with an grganic nitri#e such
fsoamyl nitrite in the presepce of hydrdchloric
Rzacio and the reduction ofFPhe ox+-e_group to give the

o

CHy) the C=0 group R’ bepzyli(€HpRsition to
gi ve ,t he group can be acconfii shed sinultaneously
presence of, for

by &atalytic hydrogenation in the
exanpl e, palladium A carboxylic acid of the formula V
can e converted into a carboxyl Wt acid azide of the
formul.a VI by reaction with di phenyl phosphoryl azide,
for

The starting compounds of the formulae lll and V can be obtained as described, for
example, in JP 2-255664, EP 853083; US 6258829; US 6278027; CA 2151443;

GB 2280438; Schenone et al., J. Heterocycl. Chem. 19 (1982) 1355; Bianchi et al., J.
Chem. Res., Synop., (1981) 6; Muraro et al., Bull. Soc. Chim. Fr., Pt. 2, (1973) 335;
Muraro et al., C. R. Acad. Sci., Ser. C, 273 (1971) 1362; MacDowell et al., J. Org.
Chem. 32 (1967) 1226; Ravina et al., J. Med. Chem. 42 (1999) 2774; Nayyar et al., J.
Org. Chem. 62 (1997) 982; Binder et al., Monatsh. Chem. 129 (1 908) 887;
‘Waesterwelle et al., Chem. Ber. 124 (1991) 571; Huang et al., Synth. Commun. 28
(1998) 1197; Reimann et al., Pharmazie 50 (1995) 589; Caprathe et al., J. Med. Chem.
34 (1991)‘2736; Hoffman et al., J. Org. Chem. 49 (1984) 193; Schroeder et al., Eur. J
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5 exanple, and the latter be subjected to a Cu
Jearrangoment. RO RO 22 AANH R3 (042)5%??3%3‘3’2007
(CHzg, R4 4 111 IVII RRR 2 ACOONACONS R3

" R3(CH2)n 44 V VI The startin ounds of
Wozqgl*(%l‘ﬁ%rrml ae Il and V can be obtai ned aEC n&s
for 10 exanple, in JP 2-255664, EP 853083; US 6258829;
US 6278027; CA 2151443; 2280438; Schenone et al
J. Heterocycl. Chem 19 982) 1355; Bianchi et al.,
J. Chem Res., Synop., (1981) 6; Muraro et al., Bull.

Med. Chermiac GaIm SHier, 14@979@095%533@?%%@%9 YRt 102,
(1970) ?)égs %m%%st%gggg @;%%@a %?)1@@&@ hl. aJ Che@h

Soc., PedmiTTH®. ( (4954) 2287; Jabicadéal.al. Ghiem. Smnmlﬁn T@msm1 129

o 80 5 A, Sl e Bt 080

descnb'BﬁluﬁTﬁwse&éfeﬁdnces Phar mazi e 50 (1995) 589; Caprathe et
, J. Med. Chem 34 (1991) 2736; Hoffrman et al., J.
Org Chem 49 (1984) 193; Schroeder et al., Eur. J. 6

All rea(ﬁg)gﬁ ‘F(%Ltﬁe g?rﬁﬁcaé’@ e %ﬁ'l%mszof@@ﬁﬁﬁ%m%r@ %ﬂéégwélﬁknown

Ther. 14 (1979) 309; Ruangsiyanand
to the édlledlpersaﬂmd\ cabdre. catiesl oqtmvley stamiwd condifiens accefding to or

Pharm 3
anclooto SRBRTeS AR P e Borb bbb oo o B iy,
Methoddieder Graaniscier Ghamid ([Methodd of Organic Chemistry), Thieme-Verlag,
Stuttgart, or Organic Reactions, John Wiley & Sons, New York. As mentioned above,

depending on the circumstances of the individual case, in order to avoid side reactions
during the synthesis of a compound of the formula |, in any reaction step it can be
necessary or advantageous to temporarily block functional groups by introducing
protective groups and to deprotect them in a later stage of the synthesis, or introduce
functional groups in the form of precursor groups which in a later reaction step are

~ converted into the desired functional groups. Such synthesis strategies and protective

groups and precursor groups which are suitable in an individual case are known to the
skilled person. If desired, the compounds of the formula | can be purified by custorary
purification procedures, for example by recrystallization or chromatography.

The compounds of the formula | are useful pharmaceutically active compounds which

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

medicaments for the treatment of various diseases. In the context of the present
invention, treatment is understood as comprising both therapy, including alleviation
and cure, of disease symptoms and prevention or prophylaxis of disease symptoms,
such as, for example, the prevention of the appearance of asthmatic disease
symptoms or the prevention of myocardial infarction or of myocardial reinfarction in
relevant patients. The diseases or disease symptoms can be acute or chronic.
Diseases which can be treated with the compounds of the formula | include, for
example, cardiovascular diseases like stable and unstable angina pectoris, coronary

- heart disease, Prinzmetal angina (spasm), acute-coronary syndrome, heart failure,
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(1973) 968; US 5753662 or WD 94/ 04531, or by us
nmet hods anal ogous to those 5 described |nyt heb@gbruaryZOO’/
references. Al reactions for the synt heS| S of t he
nds of the fornula | are per se vvel

}gﬁg illed person and can be carried ou gtpmosl'bs
standard conditions according to or anal ogousl y to
procedures described in the literature, for exanple in
Houben- Wyl , 10 Met hoden ‘der Organi schen Chem e
(Met hods of Organi c Chem stry), Thiene-Verl ag,

WO 2

' myoca@%‘}@%p&t A;grr an| X Reg%}\}%%r]a @é%&ﬂ@ﬁc%kvgﬁqeﬁée?ﬁﬂ@m

endothféhél@y@t&h@twmh@fosbléeosssﬂdestem efdstBel damatfedsiter PTCA,
avoi d side reactijons uring t t he synthesis, of a

hypeﬂ%reﬁ*ﬁmuﬂadlag essantiabhypgrignsion, puimeRary Bypsrtengionans secopdary

k
nyper o PEEARSE BRI EROAR Ak SRIBERAA Y oBetlh |
dysfunairmh aral mfricotae @rrhythenia.i Furhet, ﬂneccmpmsm therfermula | lower

synthesi s, , or _introduce . functi g the form

the cargiSUitEiarTists B po b BouiifealviTieh sRABLASBRAG <'ep ar o

contra@ew\/@a" Cafhgonh@s bihthe depiulPcdriatditionany bg ugetpm théltrebtment
. thebﬁ@t hesi s strategies_and protective grou

Ry RievaYen m.d@beéﬁSea@lﬁI@%%cwan&aP ?rafd(r\wa@aﬁfhy,
retinop%gﬁ(gouﬁfggﬁgn%’f@ fhfrﬁé‘ﬁr Inﬁiﬁ?fe' aﬁoﬁﬁrréﬁ%ﬂ failube ‘Eﬁﬁids%cbf thére

or M tan be puri ed o
liver, ostesparosisyregictedrmérnonytpeasiorpancssoha mstnctaﬁiramlmtqoleerrby

PrefrR G A8 e R BN e gAY rion

endothefdnagsfasstionhaherosgiersuis hied @iab@t@s espplications of

endot hel i al NO synthase and can be enployed as

nmedi canents for the treatnent of various diseases. In
The cohﬂ)guﬁ&’é‘& gé fd?ﬁnuid“leca?ﬂ?es@&iﬁ e on'nE?ﬁ%ﬁBh #Ath oﬂf&at ment is

u rstood as conprising both erapy, I ncluding
pharmagduticallytactive cmnpbmdsepretéraldy with comppupdsowiichade able to

i,0 o | axi,s. of di se uch
ennandgl ¥ Ebba il e BhSRIRtS B bR h T S S oned o
compo@ﬁdéﬁﬁaltdjdé lstéltlﬁfaﬂﬁﬁEt irhibiers Fl(]fi"l (Hntédm(ljsm %V@ﬁihafmlrmtbltors
ardial .infarction or. o ocar di ei nfarc nin
PDE V|G pissiicalsis aiagoniaiss s lokarspela bloskets: LA
(methifi g2/ ariefodis BafBUs, SRfihe. e ay il ‘ﬁﬂeﬁ'?ﬁé*Fﬁd"s in
particufap vitareindbrpthd yitamin BGniecingl ar di seases |i ke stable and

unst abl e angi na pectoris, coronary heart disease,
Prinzmetal angina (spasm, acute coronary syndrone,

| The ¢ Uhd$ 6f the feemufa I@Mthéfrbh&‘ﬁ%eﬁ@aﬂ?%ééblé@é’ Zalts, optionally

/ EP2003/ 008103 ' . .
in comblnatlon with other pharmaceutlcally active compounds, can be administered to

animals, preferably fo mammals, and in particular to humans, as pharmaceuticals by
themselves, in mixtures with one another or in the form of pharmaceutical
preparations. A further subject of the present invention therefore also is a compound of
the formula | as defined above and/or its pharmaceutically acceptable salts for use as '
a pharmaceutical. Another subject of the present invention is the use of a compound of
the formula I and/or its pharmaceutically acceptable salis as transcription stimulating
agent or upregulating agent of endothelial NO synthase, for example in conditions in
which an increased expression of said enzyme or an increased NO level or the

~ normalization of a decreased NO level in a patient is desired, and in particular its use
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nyocardi al infarction, stroke, thronbosis, perj
artery occl usive disease (PAOD), endotheli al B%@ﬁﬁ?{lyzom
dysfunction, atherosclerosis, restenosis, endothel
after PTCA, hypertension includi Iy essent | al
Wozﬁ@}]@s&ensi on, pul nonary hypertension and® '3”%?5??83}03
hypertensi on (renovascul ar hypertension, chronic
gl oner ul onephritis), ereé ile 5 dysfunction and
ventricular arrhythma. Further, the conmpounds of the
formula | lower the cardiovascul ar risk of
post menop wonen and of wopen taking ..
in the t@@ﬁf‘?‘ﬁc‘eﬁt%@&em%ﬁ%ﬂm@@“ BHBe abpreienionsghsyndromes,
as we!l"’!.%Ci’!stl.ls@'i'@}J répdtthgunédicafents forlthed plRpdses, Whe thishigtter

era and reventlon of di abetes and di abet ?
subjectod iy mmtio@@p(aﬁmﬂ%wa@mgies theettsrervéﬁmmpounds of formula |
I

andior iR G ool cROTpBI RS yPich ar5 BG4 proviso rom
the compaunds clefitbdaboveywhieh dreransubject of the invetion es edmabimnds per

to learn. Preferred indications are stable angina
$€.  pectoris, coronary heart disease, hypertension,

endot hel i al dysfunction, atherosclerosis and di abet es

conplications. The con‘poUnds of the fornmula I

Furthergrase, 4 wmm%@fﬂ@tnrgsﬁwn\ﬁnmméﬁe pr@rrpﬁ%ﬁtwﬁel&sﬁmratw B
pharm gt SABRANE whithCoftibanrefu RUTRA GE 1otst 6 A1 €
compofind ofthe fdrmulédaand/@m pharmacmtmahseaccepta’qlmsmu&here@é B8 de

i bj.t ant agoni st s I nase
defneqsﬁlpgvgr ?‘i‘f’r% arﬁﬁéevl Mlaﬁ??%?@e Cﬂ%ﬁ |'ﬁﬂ?%%?55%h§]st s;
phamaﬁieﬁh@a!@'a@éé’;ﬂéﬁe chRlen slibsfeisor vehitleganalor additives or
(met hi mazol'e) and anal ogous conpounds; argi ni ne;
eXClPlenﬁrahydrobl opterin, vitamns, in 20 particular
vitamn C and vitam n 66; niacine. The conpounds of
the formula I and their pharnaceutically acceptable
The phashamsuticals aceading to the ioverition@ah be adiminisierdtborally, for

examplR{ T o of il S B AU G BR T suoaBa B e, Al
hard af@Psdt-aaam ca%%ul%@aéq%ﬁﬁtm&ﬂioﬁc bVo;Iﬁsﬁ)Iﬁtlme}Sﬂer@ﬁ eniulsions

m Xxtures W th one anot her or inthe formo

or suspssionace estaly, ignexpaivia Ndh form of SHBRRSIOZES Jﬁé’@wmé?fatt%ca“
also bdfoéaerﬁ&fbut ﬂ%‘éﬁ 90 thPSk éa‘gﬁd@ée §% S é:?&éoﬁslg inpamRsadarfor the

'ned armaceut’ical |l y
intravenoushy timthledomabf mltﬁtmnsmfenenpsﬂoraorphﬁusmc@thar@aitable\n ot her

acmin S o B B SR, pAVBEB e B eRld o

examp @ﬁ*ﬁﬁé fbﬁh%f SmtrhentaStirldi@as Eprals i iraRbdertah tongpedficagent
Iat| ng agent of endothelial NO synthase, for

'systemgxg datwg mmlgﬁﬁ@qnnn theniorn of Rasah SprEYE o aerosol

=
mixturcS, B, ?ﬁﬁé#%a A, oiPlokaBlAd mBen@r R TREpiordived Jvel of
adminipledtioarformi deptesisy amongothers) opahe disehse toi iestreated and on its

severity.

The amount of a compound of the formula | and/or its pharmaceutically acceptable
salts in the pharmaceutical preparations normally ranges from about 0.2 to about 800
mg, preferébly from about 0.5 to about 500 mg, in particular from about 1 to about 200
mg, per dose, but depending on the type of the pharmaceutical preparation it may also
be higher. The pharmaceutical preparations usually comprise from about 0.5 to about
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6 February 2007 WD 2004/014372 PCT/ EP2003/ 008
inthe treatnent, i. e. the therapy and prevenﬁggw%%'2007
t he above-nenti oned syndrones, as well as its use for
ring nedi canents for these purposes, where
wozfijog/gﬁg subj ect of the invention expressjrlg}w]g\‘i'zg?f"'003103
i ncl udes the use of the conpounds of fornmula I and/or
their pharnmaceutically a?%eptable salts which are
excl uded by the proviso from5 the conpounds defi ned
above which are a subject of the invention as

90 % by R o Teyrncinos LG ASTEA Candlostien BitmPcebily

acceptﬁlﬁé%ﬁﬁ@ qub éﬁ@ducﬁ@ﬂ’@ﬂmbtph@ﬂﬁéceuﬁca fpr@;ﬁ!i@ﬁdrtse;aarbe carried out
fective dose of at |east one 10 co und. o
Hb

in & manBEnIQNN PeiRe. Bb ths BAGONe MATe SOMPoLbL P the foutifh handlor

I
v SEERUGHY aSBHRMF MR ol RS ITI,

pharmazm&q:ﬂl ahirier sabstarmesandkyr addieesolor aukliary sybstaages) and, if
v.es,. or ients h
desired, Tyt Rgiowith e R bRt Rectaly BeRaTRITHERHs 620 o 1,
therapélﬂrc or?kﬁimia%tld: Actidhe afecsrougHt iftd lal stiitable lddﬁtlmstrdltmcfumm ed
sugar - coated tablets, granyl har d

dosagaor whigheeamthe pewsed as aqiaaniace Falon Pm@narvsﬁerlg}aw
medlcﬁé’l utions, syrups, emulsions or suspensions, or
ectally, for exanple in the form of suppositori es.
Adm nistration can also be carried out parent erally,

For the PACRTEHGLEIg: Pt RGoH srrtegnab R RIS okt cpBliest s

posszbl@fto 'uQé Lfér éb&am;% hactosalistarbh, dor e@mpte ﬁtal@tstsmhfcm'rstm'chr e,
fo ercutaneous or _topl.c mnl tratl,&)
derivatgs, talsxstﬁgméawﬁ of i{e s#liss RicoPold Elﬁl%Hﬁ ﬁ?esu gHrpositories

can coﬁﬁh@% ??P(%/xgﬂgg?ﬁ?%ﬂ%ﬁ*est E%&Bﬁdlﬁhﬁh%r 4 o BE nétﬁrdl be

atiron int nasal sprays
hardened cilsrete Buitablextamiarsubstancesor vehighgsi fer theinreparaliiudfes,

sousoBh e of 8 font 8 AR £ SR8 8 Sl e ™

exampﬂand/afé? ;bﬁyéwl 9|sbd|umT¢!ﬂbrw§E§¢muonf alaol@mmh‘mh athandie

and/or its pharmaceutic
glyceralcohsis, ﬁUGlﬁ@eﬁH\éﬁm-tg ‘é%sedﬂéﬁ'&%ﬁt‘?/e&ﬁé%%?@aﬁcy“ Is also
posmb*eace &E)?Bﬁlﬁé’ oufd€ of ﬁlgggr?f%a POSd thaft ertEleh@élﬁrm y

out to about I'n artlcu ar from
acceptable salig andtoatsnthe 2eduiting Iyophillsates for example for preparing

preparations for injection or infusion. Suitable carriers for microcapsules, implants or

rods are, for example, copolymers of glycolic acid and lactic acid.

Besides the compound or compounds of the invention and carrier substances, the
pharmaceutical preparations can also contain additives such as, for example, fillers,

disintegrants, binders, lubricants, wetling 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 andfor of a
pharmaceutically acceptable salt thereof depends on the individual case and is, as is




10

15

20

25

30

. . . .~ 6 Feb 2
phar maceutical preparation it nmay also be hi gheF. iRe 007
pharmaceuti cal preparations usually conprise from

0.5 to about 6 February 2007 WO 2004
Woz@%@yzoos/ 008103 36 90 % by wei ght of P‘ﬁ"e’é%‘ﬁé’gﬁﬁ%s
of the fornmula | and/or their pharnmaceutically

acceptabl e salts. The praguction of the pharnaceuti cal
preparations can be carried out in a manner known per
se. To this end, one or nore conpounds of the fornula

| d/ [ har.n: i.cal .
custorasydb feydgpi 1B OV orfielphoRS i i Gk
effect. Fhas, libdspehils ah iadatinerangiths sevearits ofthd /disordat do be treatefior

auxi | i ary substances desi red, onbi nati on

_and i f
and alsg QMihGt3eer 24sh ot IF@QWCWI' ESPPURVRISHS o URRR Yfgnimal
to be t@gﬁdggﬁgﬂéagﬂréﬁcy%fna%}’étﬁﬁtdf Gcfsi 6/%He cOMBolMARUBRE, 4H1t 0 a

mnrstration form or ~dosage form which can
whethariiesuseisferitie dwerapydiar aside of clhyanicidiseagean pephylactic, or on

T e
formul® Bhs gbreral, b dally d@wsﬁfwnﬁe abouts®] tof aboukx@0igkg, prederably,
starc né@ie_rral e starch

from a0y gkt T4 aelko: it Refieusrfins abeth o & LAl 5 mak (i
gach cg»% hgﬁf;éﬁgpgﬁb&miﬁlﬁﬁs FPPropHBROB} h@hinftrati6d APSRIE e,

, fats,” waxes, semsolid and I|i

weighinpagproximately 6 &p inerdestarehtaisikeidesire results. géjgai!ycd@e can
ity . o . .
be aarffeler 2 SRR UEEE pE i BERb o Toe Slecde Br iR, 0" o

admini@tﬁr&tﬂulbsiimwl iflto ssyersh Joreample two, ¢hreer &uryiadieidpal doses.
physi ol ogi ¢ odi yum chl ori de sgl ution, alcohol .
In som gRes SoppRinG PN thajngiHe reshRSpoll SEVIsEssar IR B ate
upward SifowrflaiEOBEm thegién Qhily dgaget abl e oils, etc. 1t is
al so possible to I'yophiI'i ze t he conmpounds of the
formula | and their pharmaceutically 20 acceptabl e

. £ ;

oo oo R0 ol L O A6 1 RO MR b

indicated fruhie doregéing L Mdn-Bmitiag B;g(amplefsmncimﬂe:diagmﬁiu pasposes, such as
ants or or

. ¥ ol f
the use,{Tibg Pramaaion gheli s Bbsus SacvRice b e 86 Pitharivablonls s
the uscggmmféaia@és foPthe m&s&hﬁmoﬁnﬁh@ﬁddm;ﬁmnay,@ ances, the

nmg, per dose, but depending on the type of theg

pharmaceuti cal ‘preparations can al so contain
pharmaghiiticallysactive eompeyndsor exanple, fillers,
di sintegrants, binders, lubricants, wetting agents,
stabilizers, enmulsifiers, dispersants,

Examples
HPLC conditions

HPLC method a
Column: Daicel Chiralpak AD, 250 x 4.6 mm, 10 p; eluent: acetonitrilefisopropanol

© (120/5) + 0.1 % diethylamine; flow rate: 1.0 mi/min

HPLC method b
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preservatives, sweeteners, colorants, flavorings, 5
aromati zers, thickeners, diluents, buffer subst gﬁléug?' 007
sol vents, solubilizers, agents for achieving a depot

wozﬁ‘dcctfo%’i salts for altering the osnotic g@:{g@lﬂﬁw%lﬂ%

coat1 ng agents or antioxidants. 30 The d

conpound of the fornula Ito be adm ni stered and/or of

a pharmaceutically accepjgabl e salt thereof depends on
the individual case and is, as is 6 February 2007 WO
2004/ 014372 PCT/ EP2003/ 008103 37 customary, to be

colarfiSFRiE e SSE4 M 1 EATHERS R & P L

acid, eh.iw’: Efmft?(ﬁityifpbrédlmt CfLW 0d gls eluenb& é 6% etuedt % ;t]c;llﬁ \d/% alusat A

195 %gfuanh indhidin B0 aNeHd | 95 B ORI b iy Ao Eatet §Bayin
and duration of -action of the conpounds used, on 5

whet her the use is for the therapy of a acute or
HPLC ptethesi @ di sease or prophylactic, or on whether other

Colum@‘g‘g’nlglgglr']%ﬂ{g’g t’Hﬁﬂ\fHﬁ(? 3 w?"rr'i}h% ﬁ (Qger‘ltr)-\ @?ﬁ’é 4l 065“’)0

trifluorodcetic acidadloent B a@étohmnlebgradleﬂ:ﬁﬂ’rongg(k% elperdfﬁe/r ‘e(bP/cyeluent B

5% G AT Gubob BB o BoSE SRS B

fiow ra{g)qwuﬂ,h{) is appropriate for administration to an
adult 10 wei ghing approximately 75 kg in order to

obtaln the desired results. The daily dose can be
HPLCﬁ'% tered in a single dose or, in particular when
ger anounts are adm nistered, be divided into

ColumaeRsicel Chifatpakedy 330 e 4.8mm} 10 p'eelwentf wheptaneltioprapaab
oses Ion ﬁorre cases, dependi ng on the individual
(10/1);, Howates 4.0 MMy pe necessary to deviate upwards or
downwar ds fromthe given daily dose. 15 The conpounds
of the formula | can al so be used for other purposes
HPLC mediodehose indicated in the foregoing. Non-limting

Columﬁxﬂ?%k%rbsﬁﬁ HGS 4 %?H’g’:ﬁt“;i éf%érm fp%?e? +@ “I‘G)”fcﬁﬁu(i %@@,uésfﬁe&t

& FERORRR At I'Ssue sanpl es
B: acetamitiiie sohed s formicamids geadientt frem @5<% &iuenht\é 5rfe cilusard 8 1o dr %

eluentm%q?bg{ﬁ | IBC% %glﬁ tn%ggﬁ %n%gﬁﬁg Qéﬁl%;ﬂow rate:

0.45 ml/min
HPLC retention times (RT) are given in minutes.
General methods for the acylation of heteroaryl-condensed cycloalkenylamines

General acylation method A: 2.5 mmol of the respective amine were mixed with 550
mg of triethylamine and 5 ml of dioxane or tetrahydrofuran, and 2.5 mmol of the
respective carboxylic acid chioride were added. The mixture was stirred at room
temperature for 2 h and then poured onto a saturated sodium hydrogencarbonate
solution. The mixture was extracted with sthyl acetate and the organic solution dried
and concentrated. The residue was purified by preparative HPLC (RP18;

- acetonitrile/water + trifluoroacetic acid) or by silica gel fiash chromatography

(methylene chloride or methylene chioride/methanol).
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HPLC conditions 25 HPLC nethod a Col um: Dai c%l
Chiral pak AD, 250 x 4.6 mm 10 p; eluent:
acetonitrile/isopropanol (120/5) + 0.1 %

' amne; flowrate: 1.0 mM/mn 30 H h
WO’*@“@?‘Eﬁry 2007 WD 2004/ 014372 PCT/ EP2003F 6%%%@“’“@%03

Col umm: Merck Purospher, 55 x 2 mm 5 p; eluent A
water + 0.05 %trifluoroagetic acid, eluent B:

acetonitrile; gradient: from95 %eluent A/ 5 %
eluent Bto5 %eluent A/ 95 %eluent Bin 4 mn,

LN & AR ) R
5 mi ofd8trahydrdfiitan vePée gﬁﬂehelﬂﬁ n‘Pg (0N Bnoh) dF. @-@(c%no(ethoxycarbo-

trifluoroacetic acid, eluent B: acetonitril

ny)megylemesarmino i SN t%r@meﬂwturmvmieﬁamrqb@rﬁteéTOTU )ig bl

ot il i 8 P00 8 Bon R i

at roonréngearetuhefr 30 Gun Lﬂtﬁ? nMI@étheGbspeﬁtimanm wesadded apd

the mi){m)teé:}a%lﬁﬁeﬁ}f&e h. 1‘@1 Et st h@g@ @%%%Bﬁ{’%q 5ﬁé%iur£ﬂe8 w

sodlunﬁVdﬁﬁg&mésboﬁét@@soﬁJtnsm exiraetedakitresthylAicetstd and thelorgadic
formc acid, eluent B: acetonltrll + 0.08.%f

solution gfigd apgd sencenirated; bhe wsidupdyasrifiad %s W)@%@é’ﬁt“@-éﬂ @%18

acetong@e@ldﬁ?rm trqﬁucg géet%a%dj%% %mvzv@?gtﬂeasﬂ cg.‘-'bgatﬁgﬁ@rsnﬁ% ! O

{methyléPeChiazide or mﬂh&len&e@k@lﬂwmeman@b.ven i n mnutes.

Ceneral nethods for the acylation of
het er oaryl - condensed cycl oal kenyl am nes 25 Ceneral

GenergiQitliatiorometiRd R ®.Amndol of thedesdctivé amiresaet 75 w04 mmol)
of ethyldnsoprgg)ﬁaenqm\émvaehre dISSC‘)SOIVed in 1 ml of dimethyiformamide and the solution
was cooled to 0°C. Subsequently, a solution of 54 mg (0.44 mmol) of 4-
dimethylaminopyridine in 0.5 ml of dimethylformamide, 0.44 mmol of the respective
carboxylic acid and a solution of 59 mg (0.44 mmol) of 1-hydroxybenzotriazole in 0.5
ml of dimethylformamide were added and the mixture was stirred at 0°C for 20 min.
Then a solution of 68 mg (0.44 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbo-
diimide in 0.5 ml of dimethylformamide was added and the mixture was stirred at room

temperature for 12 h. The reaction mixture was filtered and the filter was rinsed twice

- with 10 mi of ethyl acetate. The solution was washed with 20 ml of a 5 % sodium

hydrogencarbonate solution and 20 mi of a 5 % sodium chloride solution, and the
organic phase was separated, dried over Chromabond XTR and evaporated to
dryness. If desired, the product was purified via preparative HPLC (RP 18,
acetonitrile/water + 0.01 % trifluoroacetic acid).

Example 1

' N-(6,7-Dihydro-5H-[1]pyrindin-6-y1)-2, 4~dfmethylbenzam|de (enantiomer 1)

February 2007
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ng of triethylamne and 5 nl of dioxane or
tetrahydrofuran, and 2.5 mmol of the respectl\G/Febmaryzom
carboxylic acid chloride were added. The m xture was
d at room tenperature for 2 h and

woz&’o )0{43% saturated sodi um hydr ogencar bonat ]éé{}gl%f]@ﬁ'ﬁ%ﬁsd
The mxture was extracted with ethyl acetate and the
organi c solution dried 3% and concentrated. The
resi due was purified by pPepar ative HPLC (RP18;
acetonitrile/water + trifluoroacetic acid) or by
silica gel flash chromat ogrglﬁ (met hyl ene chl ori de
or net hyl ene chl o(de/ net hanol'94 6 February 2007 WO
2004/ 014372 PCT/ EP2003/ 008303 ner al acylation

met hod B: To 0.4 x I of the carboxylic

aci d dissol ved i et Nahydr of urfan wer e gi ven
144 nmg (0. 44 I&yano et hoxycar bo-

nyl ) met hyl ene) anitRo) - NN, N HN' -t et ramet hyl ur oni um
tetrafl uoroborate (TOTU) in 1 m of dinethylformm de
and 114 ng (0.88 mmol) of ethyldiisopropylamne. After

stl n ature for 30 mn, 0.37 mmol
a) 7-Beyy C[?@e%egﬁgyfj @m&ﬂP%‘ e added and the mixture
15 g ("B rhbl) bf 64- dlwdrd-sHt[ﬂpljhﬁdmeazm g0 MO XNy of fmmymeufue@
onto a saturated dro encar bonate solu

benzaldshyde@nd 24 g10.20 mql) %f@@em %Gléﬁﬂhl’q[@edﬁjﬁﬂleé edwﬂai fefx
for 24 ﬁlr'fh":édre %ncrﬂﬁﬁ,ﬁgﬁnf(agﬁgpory%ﬁ ol I"éﬁ/‘l%l&ﬁf\ieﬁ iirPFhethiiene

preparative acktonttrit
ch!orrderihé Isuhltlomeleiractechmthm Ndva®iy seiutiom,zangthe trgapie phase dried

and evaRpBIRCL LR BRI MO9S Seaien nderigh o R ELARe 7555

(75%)ambt|géobmgoﬁm;pectlve am ne and 75 pl (0.44 mol) of
diisopro yI am ne were dissolved in 1 m of

'BOlhngchﬂﬁt(@}?ﬂ:ﬁm 11 8@ Galdelingspaldlf (8n  was cool ed to OC

Subsequently, a solution of 54 ng (0.44 nmmol) of 4 15
di met hyl am nopyridine in 0.5 m of dinethylformam de,
b) 5,6-Dingdrorfitigyrinflintiene espective carboxylic acid and a

_ i f 59 0.44 f .

19.3 ¢ {04 il Se SanPRurbl i Ster B Bete Gfsolvad in,260,miaf Aoy metheng

cooledws tﬁ*’@cmlﬂdaz@n&ea 6 3, XM@%\(@W &tdl)rdf@ﬂnah Bdfidlewerd
Then a sol ution of 0. 44 mol

added arherTmaing M RMRS BRWENO YT P £a0ID demEpiRtre averRight.
ol S A 5. 5B s

gave 6rﬁaglofihemtlmcmmpbandvas filtered and the filter was
no T i Ge . Wi 10 m of ethyl acetate. The
BO"’ngé&'fﬁﬁg-thm\@%aﬂAﬁ@ﬁ with 20 ml of a 5 % sodi um

c¢) 5H-[1]Pyrindine-6,7-dione 6-oxime

6.6 g (49.6 mmol) of the compound of step b and 6.97 g (59.5 mmol) of isoamyl nitrite

were dissolved in 150 mi of methanol warmed to 45°C and treated dropwise with 8 ml

of concentrated hydrochloric acid. After stirring at 45°C for 3 h, the mixture was cooled
to 0°C and the precipitated product collected by suction. Yield: 7.3 g (91%).

DC: Rf =0.2 (silica gel, methylene chloride/methanol (95/5)).

d) N-(6,7-Dihydro-5H-[1]pyrindin-6-yl)acetamide

18 g (0.11 mol) of the compound of step ¢ were dissoived in 500 ml of acetic acid and

500 ml of acetic acid anhydride and hydrogenated for 20 h at a pressure of 2 bar over
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hydr ogencar bonate solution and 20 m of a 5 % |
chloride solution, and the organic phase was E‘%@Br‘dﬂ}yzoo”i
separated, dried over Chromabond XTR and evaporat ed to

If desired, the product was purlfled Vi
wo 2€04éb4§? ative HPLC (RP 18, 25 acetonitri| e?%]f“?fmlpoﬁmt)l

. %trifluoroacetic acid). Exanple 1

N- (6, 7- Di hydr o-5H-[ 1] pyri Hdl n-6-yl) -2, 4-di net hyl benzam
ide (enantioner 1) 6 Febr ary 2007 WD 2004/014372
PCT/ EP2003/ 008103 40 H3C O b CH NNH a)

5gof Jﬁﬂsslﬂé%/cl)% dgtﬂgn 2 % M@%@%Mf%wg %hgr%d é‘?‘ g 9,69 %{zﬁ%)
The re§18|]1§ W%§ Rls$ollEs il MU@qnlEbf%ﬁh%i Q@Bi&ﬁmnﬂﬂﬁb Q4n| of ﬁerﬁ;ﬂ[oaé amd

acetic acid anhydride were heated under refl

and hyfimgenateti forTHeh k&G and arpwswr@ ofidd kay Hyer aged paliadium on

oraroh L2 BAES A ROy (LA o
NaOH gcigmnl\ ‘ancgbﬁmathIﬂgethglgutemta@r@bmilon maeirl?:émaﬂ twggl;ic
phases,nq sHbSeveTE coumaTaT G Barevas Jofrd resmiadadhs )

V2C. b
dlhydr&-éﬂgﬁ[}pwdri%@gm@@ét?mdg n- on)e 19, (0.09 nmol) of the
,sm@tgyl %)

DC: Rfcod8 (it aﬂel anw@hf@rfd@lma\r@b(al 250 m of dry
nmet hanol, cooled to -35C and ozoni zed for 3 h. 10.56
g (0.17 nDI) of dinethylsulfide were 15 added, and the
The racernictacetamidevas eeparated|ihto e enantioarens by chromatography on a

chirel RSE (G A P Ak Syt cetorhii Smtopan EPEY b 3T ™
dlethylé’rhﬁfe? Ut waabﬁe@argi.oaaeeﬁ dH\E(Zeﬂ -Hih§dreBRRPYPYHindes- i ng

y acetam*c{elwa’%/i BAG: ﬂ@}@eldoﬂemwme@%qw @,%d@qurgnmmwb@
ynacet%lglgdg@%@ﬁﬁ?g‘ of step b and 6.97 g (59.5 nmol) of

Ite

Enantiomer 1
HPLC: RT = 6.40 min (method a).

Enantiomer 2
HPLC: RT = 8.16 min {method a).

‘e) 6,7-Dihydro-5H-[1]pyrindin-ﬁ-ylamine (enantiomer 1 and enantiomer 2)

The separated enantiomers of N-(6,7-dihydro-5H-[1]pyrindin-6-yl)acetamide were
hydrolyzed by heating with 20 ml of 8N HCl in a sealed vessel to 150°C for 4 h.
Evaporation, treatment with an excess of 1N NaOH solution, extraction with ethyl
acetate and drying and evaporation of the extracts yielded the two enantiomeric 6,7~
dihydro-5H-[1]pyrindin-6-ylamines in a yield of 0.7 g and 0.8 g, respectively.

Enantiomer 1.

~ MS: m/e = 135 (M+H)". HPLC: RT = 0.13 (method c).
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were dissolved in 150 m of nethanol warned to
treated dropwise with 8 m  of concentrated 61:%&“%%007
hydrochl oric acid. After stirring at 45C for 3 h, the
xture was cooled to OC and the preci pltate roduct
Woz@ﬂfﬂ“@&t ed by suction. Yield: 7.3 (91 0 %@"
0.2 (silica gel, nethylene chlori de/ nmet hanol (95/ 5))
d) N (6, 7-D hydro-5H—[1] %ri ndi n- 6-yl )acetam de 18 g
(0.11 nol) of the conpou of step ¢ were dissolved in
500 mM of acetic acid and 500 ml of acetic acid
anhydri de and hydrogenated for 20 h at a pressure of 2
Enantigfaer ver 6 February 2007 WO 2004/ 014372
Cl{4h 1 | adi um on barium
MS: mlg 1 Qa h%@ﬁfoghﬁﬁﬁ%@%s filtered and
evaporat ed. The resi due was di ssolved in 1000 m of

) N6 R BEe AL R e Aol AR e 1 (700
The titl@ \teipburt Was prdphasd fivm ehiral cltrgurmeaH- [1]b9ﬁ0dm-!ﬁhmmme of step

resul ting mxture was porated, the residue taken up
e) accarding tq gerers) aqa!erﬂprsmelhqddg and ext racted with ethyl
\4 thPn d organi c phases

MS: m}%ﬁ? su se@uw%h$-gngﬂjzgtr§§%y of the resi due vyi el ded

racemc N- (6,7 dihyd ro-5H[1
E h&yri ndi n-6-yl)acetamde. DC: Rf = 0.28 (silica gel,
XaMPies hyl ene chi ori de/ met hanol (9/1)). 10 The racenic
N-(6,7-Bift ARG pindieBa)a2, 4 dlimethyibeheanside (eriantiemsr By

chromat ography on a chiral phase (Chiral pak AD

el uent: acetonitrile/isopropanol (120/5) + 0.1 %

di et hyl am ne). The yield of Hempntl onmer | of

N- (6, 7-di hydro-5H[ 1] pyrindi it &:_yl ) acet ani de was 1.89

g, the yield of enantioner

N- (6, 7-di hydr o- 5H [

§itHyni de was 1. 53
- : 0 mn (nmethod a).
Enanti omer 2 20 \HPLL = 16 mn (nmethod a). e)

6, 7- Di hydr o- 5H [ INpyri ndi n-6-yl ami ne (enanti onmer | and
enantioner 2) The separated enantionmers of
N- (6, 7-di hydro-5H[ 1] pyri ndi n-6-yl ) acet am de were

The title compound was prepared from chiral 6,7-dihydro-5H-[1]pyrindin-6-ylamine of

Example 1, step e), according to general acylation method A.
MS: m/e = 267 (M+H)". HPLC: RT = 1.12 min (method c).

. Example 3

N-(6,7-Dihydro-5H-{1]pyrindin- 6—y!)-4-ﬂuorobenzam|de (enantiomer 1)

The title compound was prepared according to general acylation method A, starting
from racemic 6,7-dihydro-5H-[1]pyrindin-6-ylamine which had been prepared from the
racemic N-(6,7-dihydro-5H-[11pyrindin-6-yf)acetamide of Example 1, step d, by

'hydrolysis‘anaiogousty as described in Example 1, step e, and separation of the - -




hydrol yzed by heating with 20 m of 6N HCl in I
vessel to 150C for 4 h. 25 Evaporation, treat ﬁgﬁlﬁ%ﬁ&om
with an excess of 1 N NaOH solution, extraction with
t hyl_.acetate and drying and evaporation_of the

Wozoé’i)f;%%ts yi el ded the two enantiomeric 6, JCT/EF2003/008103
di hydro-5H[ 1] pyrindin-6-ylamnes in a yield of 0.7 ¢
and 0.8 g, respectively. ;,o,Enantionmer 1 30 Ms: W = 135
(MrH) +. HPLC. RT = 0. 13 ﬁnst hod c). 6 February 2007
WO 2004/ 014372 PCT/ EP2003/ 005103 42 Enantiomer 2 MS:

me = 135 (M . HPLC = 0.13 ] d .
racominN((, by e P BTAT Y AL B TR TISe B kAR enz am
chromdftc?bgﬂél‘g)l;l?}?% oI héde FCHiRoaki AD; ISP pshaeSprop&vh (F0).

| ld%/dr 0- 5H—é 1] pyri ndi n-6-yl am ne of step
MS: mie ) 207ddHH)ndRIC J¥he 1816640l (neifid et hod AL M5 W =

267 (MtH)+. HPLC. RT = 1.12 min (method c). Exanple 2
10

5 FExampli4 6, 7- Di hydro-5SH-[ 1] pyri ndi n-6-yl) -2, 4-di met hyl benzam

N-(6J—i@ﬂ@ﬂéﬁ}g‘?ﬁé&nﬁr@@(})ﬁ@@%&% (e’r}lar"ﬂio%érr title

6, 7-di hydro-5H-[ 1] py(ndi n-6-yl amine of 15 Exanple 1,
step e), according to general acylation nmethod A M5

me = 267 (MtH)+. HPLC: RTQ 1.n (met hod c).
F
> - 4-fl uorobenzam de

Exanpl e 3 )
N- (6, 7- Di hydr o-
(enantiomer 1)

10 The title compound was prepared as described in Example 3 by separation of N-(6,7-
dihydro-5H-[1]pyrindin-6-yi)-4-fluorobenzamide.
‘MS: mle = 257 (M+H)". HPLC: RT = 14.96 min (method d)

Example 5
15 N-(6,7-Dihydro-5H-[1]pyrindin-6-yl)-2,6-dimethylnicotinamide (enantiomer 1)

“The title compound was prepared from chiral 6,7-dihydro-5H-[1]pyrindin-6-ylamine of
20 Example 1, step e, according to general acylation method A.
MS: m/e = 268 (M+H)". HPLC: RT = 0.15 min (method c).

Example 6
N-(6,7-Dihydro-5H-[1]pyrindin-6-yl)-6-methoxynicotinamide (enantiomer 1)
25 '
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N H The title conpound was prepared according %%ebmaryzom
general acylation nethod A starting fromracem’cC
6, 7- di hydr o-5H[ 1] pyri ndi n- 6-yl am ne whi ch had been
repared fromthe 25 racemc

wo?2 4’(‘ 372 di hydr o- 5H [ 1] pynndi n- 6- yl ) acet anfCEEBPO3E4R10| o
1, step d, by hydrolysis anal ogously as described in
Exanple 1, step e, and S(ﬁgarati on of the 6 February
2007 WD 2004/ 014372 PCTFEP2003/ 008103 43 racemc
N- (6, 7-di hydro-5H[ 1] pyri ndi n- 6-yl ) -4-fl uorobenzam de
by preparative chromat ography on a chiral phase

(Chiral pak AD; el uent: héy 9gpr opanol (10/1).

MS: W = 257 ( +. _HPLC\F s@nin (method d).
5 Exanple 4 I N

N- (6, 7- D hydr ot!'5H: ¥ 1 ndi n-6-yl)-4- fGHsor obenzani de
(enanti omer 2) NN H 1P The title compound was

prepared as described in Exanple 3 by separation of
N-(6,7- dihydro-5H[1

The tm% %@Bm{ﬂﬁ%ﬂ%@%g @tﬂ 5@?@ %Zﬁ-?]ngﬁli?—%& ]Wg?lr?é Zrlamme of

Example- 1, 6tép & dvedrdingto-dehpray acykation-réetpoyl /2, 6- di net hyI n| cot|

MS: m}éﬁ”ﬁ&%jﬂﬂe#kfﬁ—g q‘%:jr"r%m %ethod I(—;B'The title conpound

6, 7- di hydro-5H-[ 1] pyri ndi n-6-yl am ne of 20 Exanple 1,
' step e, according to general acylation nethod A M5
Exampig/ = 268 (MrH)+. HPLC. RT = 0.15 nmin (method c).

2 eyt PR SR EID 0 DRI R

(enantidmef ¢panti oner 1) 25 February 2007

g
N CH,
9 :/<T
N
X
| L )N
N H

The title compound was prepared from chiral 8,7-dihydro-5H-[1]pyrindin-6-ylamine of
Example 1, step e, according to general acylation method A.
MS: m/e'= 293 (M+H)'. HPLC: RT = 0.17 min (method c).

- Example 8

N-(6,7-Dihydro-5H-[1]pyrindin-6-yl)-6-methoxymethylnicotinamide (enantiomer 1)

(O oen
N H | |
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WO 2004/ 014372 PCT/ EP2003/ 008103 44 O N CH | \
N H The title conpound was prepared from chi rafs\Febrlm38()()7
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of Exanple 1,
t according to general acylation nethod A 5 M5

wo zfgfiesgy (MFH) +. HPLC. RT = 0.43 min (mePHEEERL43/008103
Exanpl e 7 2- Met hyl - 3H benzi m dazol e-5-carboxylic acid
(6, 7-di hydro-5H[ 1] pyri Elg;o.n 6-yl)am de (enantioner 1)
1I0H NCH NNN On. The title conpound was
prepared from chiral

6, 7-di hydro-5H[ 1 i ndi n-6- ] le 1
o RS A, 54 AR o
Examp@, sﬁ%ﬁa&ig@l@% 16 Yshbrat adihtlon Mdthad 8. 17 m n (et hod

MS: m/s=( 2847(MBXHRY.cHRLGHRT 118 mindinreteod b)) - 6- met hoxynet hyl ni ¢
oti nam de (enantionmer 1) O rNOCH3 H20 N

Example 9
2.2-Difluorobenzo[1,3]dioxole-5-carboxylic acid (6,7-dihydro-5H-[1]pyrindin-6-yl)amide
(enantiomer 1), trifluoroacetic acid salt

| 0 )
o F
O
AN
OO -
N H

The title compound was prepared from chiral 8,7-dihydro-5H~[1]pyrindin-6-ylamine of

X CF3COOH

Example 1, step e, according to general acylation method B.
MS: m/fe = 319 (M+H)". HPLC: RT = 1.60 min (method c).

Example 10
A-Chloro-N-(8,7-dihydro-5H-[1]pyrindin-6-y)benzamide (enantiomer 1), trifluoroacetic

~ acid salt

H - xCF,COOH

“The fitle compound was prepared from chiral 6,7-dihydro-5H-[1]pyrindin-6-ylamine of
- Example 1, step e, according to general acylation method A.

MS: mie = 273 (M+H)". DC: Rf = 0.29 (silica gel, methylene chloride/methanol (95/5)).

‘Example 11
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6 February 2007 WD 2004/014372 PCT/ EP2003/ 008 4
The title conmpound was prepared from chiral %%bmgryzom
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of Exanple 1,
t , according to general acylation nethod B. NS
wo iilistys (MrH) +. HPLC. RT = 1.77 min (mefGRoEP2poosiss
Exanple 9 2,2-Di fluorobenzo[ 1, 3] di oxol e-5-car boxylic
acid (6, 7-di hydro-5H[ 1] %§ri ndi n- 6-yl ) am de
(enantiomer 1), trifluordacetic acid salt O OF | i
N Hx CF3000H N 10 The title conmpound was prepared

fromchiral 6, 7-di hydro-5H ripdin-6-yl am ne of
24- DS V-AB. 1 B e R L ograr S e badeATR or
nmethod B. Ms: W = 319 (MrH)+. HPLC. RT = 1.60 mn
(method c). 15 Exanple 10
4- Chl or o- N- (6, 7-di hydro- 5H [ 1] pyri @i n- 6- yl ) benzani de
(enantiomer 1), trifluoroacetic__dcid salt OCI * NN
H x CF3000H 20 Thextl onpg
chiral 6, 7-dihydr i né
Exanple 1, step e i #lg toVgeneral acyl ation
method A. MS: mle N27 - .[DC. G, = 0.29 (silica
gel, nethyl ene chloride/ net I (95/5)). 25 Exanple
11 6 February 2007 H o}

a) 9-Benzylidene-6,7,8,9-tetrahydro-5H-cyclohepta[blpyridine

The title compound was prepared from 6,7,8,9-tetrahydro-5H-cycloheptalblpyridine
analogously as described in Example 1, step a. The raw material was purified by silica
gel chromatography using methylene chlotide as eluent.

MS: m/e = 236 (M+H)". DC: Rf = 0.47 (silica gel, n-heptane/ethyi acetate (3/2)).

b) 5,6,7,8-Tetrahydrocyclohepta[b]pyridin-9-one

The title compound was prepared from the compound of step a analogously as
described in Example 1, step b. The raw material was purified by silica gel
chromatography using methylene chloride/methanol (98/2) as eluent.

MS: m/e = 162 (M+H)". DC: Rf = 0.72 (silica gel, methylene chloride/methanol (98/2)).

¢) 6,7-Dihydro-5H-cyclohepta[b]pyridine-8,9-dione 8-oxime

6.7 g (41.6 mmol) of the compound of step b were dissolved in 300 m! of diethyl ether
and treated with 10 ml of a saturated solution of hydrogen chloride in diethyl ether. To
the resulting slurry were added 5.38 g (45.8 mmol) of isoamyl nitrite in 500 m! of
tetrahydrofuran and once more 10 ml of a saturated solution of hydrogen chioride in
diethyl ether. The mixture was refluxed for 3 h, cooled in an ice bath and the
precipitated product isolated by suction. Yield 7.9 g (100%).

‘MS: m/ie =191 (M+H)". Rf = 0.20 (silica gef, methylene chloride/methanol (98/2)).

 d) 6,7,8,9-Tetrahydro-5H-cyclohepta[b]pyridin-8-ylamine
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WD 2004/ 014372 PCT/ EP2003/ 008103 46 Febeuary 2007
2,4-Dinmethyl -N- (6,7, 8,9-tetrahydro-5H cycl ohep?af%ﬁup r
i din-8-yl)benzamide CH3 CNCH3 HO 5 a)
9- Benzyl i dene-6, 7, 8, 9-t et rahydr o- 5H cycl ohe[Bt a bﬂl)tpxri d
WOHMRIHR titl e conpound was prepared fronfCT/EP2003/005103
6, 7, 8, 9-tetrahydro-5H cycl ohept a[ b] pyri di ne
anal ogously as descri beddgn Exanple 1, step a. The raw
material was purified by 'silica gel chromatography
usi ng nmet hyl ene chloride as eluent. MS: nme = 236
(MtH) +. DC. Rf = 0. 47 (tSi lica gel, n-hegt a‘ne/ e} hé/l
The titlg sempeand y@gp)'e_parqcbfr@p he compotund of step ¢ analogously as
describzddn Exﬁ@ﬁ%t T, [ PSYEL OfHRRBA RABHAI Wad T Rified ebty'éhi@a Get | e
conmpound was prepared fromthe conpound of sftep a
chromatagiaphy using methyleteschiorisiednethaml49%/Lag eluepkp b. The
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The titl%reﬁﬁpgﬁn@wzs aéﬁé}efﬁffmll‘é cthpéuiRl SFRfEPd Becdtbiing tegerbral

I ssolv In 300 M of diethyl ether and treated
acylation metro@® Al of a saturated sol ution of hydrogen

.. ehl Qi [ LeRhyd ¢ . he resulting slurry
MS: m Tgééa@@'élalf‘sgggégﬁtfg'ggm%@etgﬁgpi'oanyI nitrite in
500 M of tetrahydrofuran and once nore 10 ml of a
saturated solution of hydrogen chloride in diethyl
Examplg f&r. The nixture was refluxed for 3 h, cooled in an
-Amiri . | &Y iyt RA49 cytBpbRbRIthibyhen-5-
ST e L T S Y e S P G v
yl)amide 0. 20 (silica gel, nethylene chl o(de/ nethanol
(98/2)). 25 d)
6, 7, 8, 9- Tetr ahydr o- 5H cycl ohept a[ b] pyri di n- 8-yl am ne 6
February 2007 WO 2004/ 0148M2 PCT/ EP2003/ 008103 47

OWN
(IO
S H

a) 5,6-Dihydro-4H-cyclopenta[b]thiophen-5-ylamine hydrochloride
2.289 ¢ (13.61 mmol) of 5,6-dihydro-4H-cycIopenta[b]thiophene—5-carboxylic acid (US-

A-5753662) were dissolved in 25 ml of acetonitrile, 4.120 g (14.97 mmol) of

diphenylphosphoryl azide and 1.515 g (14.97 mmol) of triethylamine were added, and
the mixture was stirred at room temperature for 2.5 h. Then 11.51 ml (168.4 mmol) of
allyl alcohol were added and the reaction mixture was heated at 50 °C overnight. The

 solvent was evaporated and the residue taken up in ethyl acetate and extracted with a

10% sodium hydrogencarbonate solution. The organic phase was separated, dried and

-evaporated to dryness. The residue was taken up in 200 mi of methylene chloride and

added to a mixture of 2.60 ml (16.32 mmol) of triethylsilane, 320 pi (2.312 mmol) of

triethylamine and 153 mg of palladium acetate. After stirring at room temperature for 3

h, the solvent was evaporated, the residue taken up in ethyl acetate and exiracted with

a10% sodium hydrogencarbonate solution. The organic phase was separated and




The title conpound was prepared fromthe conpo
step ¢ anal ogously as described in Exanple 1, H%?lérﬁgryozow
and e. The raw material was purified by S|I|ca geI
hr omat ogr aphy usi ng net hyl ene chl ori de/ net ha
WOZ‘("?/Q’/‘%’ as eluent. MS: W = 163 (M+H)+. RCE ‘6"‘6{9081"3
(silica gel, nethylene chloride/nmethanol (7/3)). 5 e)
2, 4- Di net hyI -N-(6,7,8,9-t t4§t r ahydr o- 5H cycl ohept a[ b] pyr
i di n-8-yl)benzam de The tl e conpound was prepared
fromthe conpound of step d accord| ng to general
acyl ation neth

RT =
extractgd @\a;h mllutegrmgfp@alopgy aCId 1‘5heggqn{gpgd {lgdrogpllonc aculj' phases were
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froezo FHEN i 74 1 B8 COpen i IARK A uBelif o acyision siep
withouQurthen putifiBatidd. 15 S H a)
5, 6- Di hydr o- 4H- cycl opent a[ b] t hi ophen-5-yl am ne
hydrochl ori de 2.289 g (13.61 mmol) of
5  b)3-Arhin: sirdéwpﬁrrébhhe:mhmeﬂtoﬁdni (576-diyeruestd-cyclopantafbticdophen-
acid (US- 5753662) were dissolved in 25 m of
5-ylaraidet onitrile, 4.120 g (14.97 mol) of 20
' \ drb-Si2y8lopertaBithiopRen-5.0f
The tlﬂg &Hﬁ%ﬁhg%ﬁm -amg heymoét u?[gﬁwas stirred
ylamlnahydmohlonderp"estap a} acdoailngzt(tﬁgeneraimulamqn sethad ¢.168. 4

ws: mif et sf HELCERTS 5 M8 BBMHEEAT re” <ol vent was

10 evaporated and the residue taken up in ethyl acetate
and extracted with a 10% sodj um %g{h ‘?r rbonate
The follaying p¥amplend3 &e §hwiere pieRaee Y&t -dri ed and

cyclop%@aﬁ#ﬁﬁgpéﬁ Sidiné W&‘l%%ﬁ!orlc-fé‘ Bf ERFhple 2"\€t§p o b6dbrdiRg itd

nmet’hyl ene“chl oride and added to a m xture
generabficdatBh method®€:.32 ol ) of triethylsilane, 320 N
(2.312 nmmol) of triethylamne and 153 ng of pall adi um
acetate. After stirring at roomtenperature for 3 h,
15 Exam}j]é]qs:;sol vent was evaporated, the residue taken up in

thyl acetate and _extracte
N-(5, 6~Dlhydro-4H-cyclopenta[b]th:ophen -5~ Ol) 5\" S-J] methylnicotinamide, trifluoroacetic

acid salt

0 —N
CH
-
\ .
s H x CF,COOH

20
MS: m/e = 273 (M+H)". HPLC: RT = 1.80 min (method e).

~Example 14
N~(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-6-methoxynicotinamide

0
s H | :

25




5

10

15._

20

a 10% sodi um hydr ogencar bonate sol ution. The o
phase was separated and 6 February 2007 WO %%ag ary 2007
2004/ 014372 PCT/ EP2003/ 008103 48 extracted with
[ d hydrochloric acid. The conbi ned drochl ori
Woz‘g‘é)oﬁgséhasgs were freeze-dried to yield li‘nyi%Pzﬁm@f’ﬂ?:he
title conpound which was used in the acylation step
wi t hout further purifi cat4' on. 5 b)
3- Ami no- 5- net hyl pyr azi ne-2- car boxyl i c acid
(5 6 di hydr o- 4H- cycl opent a[ b] t hi ophen- 5-yl)am de The
conpound was_prepared from
MS: mf@%z-(:ﬁ NHT’)@-&?LQV%TU& H["bﬂ"ﬂ?*h%ﬁ)sn 5- yl ani ne
hydrochl ori de of step a) according to general
acylation nethod C. Ms: me = 275 (MtH) +. HPLC. RT =
ExampB 6 mn (nmethod e). 10 The followi ng exanples 13 to

2 et SRR BRI spRBRE Sl MR A tpycionepietifiniophen S
yllamidex éffiabmatatic adiegalt) according to general acylation
met hod C. 15 Exanple 13
N- (5, 6- Di hydro-4H-cycl opent a[ b] t hi ophen-5-yl) -2, 6-di nme
t hyl ni cot i nam de, 03 acid salt HbN 0 C

,, e = 273x(¢\é;|al)ooHHPLC RT

CH,

MS: m/e = 298 (M+H)". HPLC: RT = 1.93 min (method e).

Example 16

* 5-Methyl-1-phenyl-1H-pyrazole-4-carboxylic acid (5,6-dihydro-4H-
cyclopenta[b]thiophen-5-yl)amide

MS: m/e = 324 (M+H)". HPLC: RT = 3.67 min {method e).

Example 17
1-Phenyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5,6-dihydro-4H-

cyclopenta[b]thiophen-5-yl)amide




IN\ / OCH S,\/ H3 6 February 2007 WO 2004@%%4@72 2007
PCT/ EP2003/ 008103 49 Ms: mle = 275 (MtH) +
3.30 min (nmethod e). Exanple 15
2- Met hyl - 3H benzi m dazol e-5-carboxylic acid

WO 200401437 hydr o- 4H cycl opent a[ b] t hi ophen- 5-PE/ERZ03{4084E
trifluoroacetic acid salt N x CF3COOH S:1 H HCH3
M5: nle = 298 (M+H) +. HP, = 1.93 mn (nethod e).
10 Exanple 16 5- Methyl - gqghenyl
H pyrazol e- 4- carboxylic acid (5, 6 di hydr o- 4H
cycl opent a[ b] t hi ophen-5-yl)amde CH3 ON N 15 S H

MS: W = 324 (M+rH)+. HPLC. RT = 3.6 M (nmethod e).
Exampl e 17 20 GF,
1- Phenyl - 5-trifl uoronet hyl-1Hpyra - carboxylic

acid (5 6- di hydro 4H cychoppepf ald] t hi ophen-5-yl ) am de
- - gy uary 2007 WO -
2004/ 014372 P ‘ 3 ‘

‘MS: m/e = 378 (M+H)*. HPLC: RT = 4.02 min (method &).

5 Example 18
2 5-Dimethyl-1-pyridin-4-yimethyl-1H-pyrrole-3-carboxylic acid (5,6-dihydro-4H-
cyclopenta[blthiophen-5-yl)amide, trifluoroacetic acid salt

CH,

0 /N /\

— N
mN CH OH
S ‘ \H 3 x CF,CO

MS: m/e = 352 (M+H)*. HPLC: RT = 2.37 min (method e).

10

Example 19
2 4-Dimethylthiazole-5-carboxylic acid (5,6-dihydro-4H-cyclopentajbjthiophen-5-

15 ylamide

CH,

MS: m/e = 279 (M+H)". HPLC: RT = 3.12 min (method &).
20 -
Example 20




CF

= 2 mn (nmethod e). 5 Exanple 18 2,5-Dine

-p di n-4-yl methyl -1 H pyrrol e-3-carboxylic acid

6- di hydr o-4H cycl opent a[ b] t hi ophen-5-yl ) ani

WOZ{" M %or oacetic acid salt CH3 O S~ N H &B%éﬂ%ggﬁ%H
10 M5: W = 352 (MtH)+. HPLC. RT = 2.37 min (nmethod
e). Exanple 19 2,4-D rre%li}yl t hi azol e-5-carboxylic acid
(5, 6-di hydro-4H cycl openta[ b] t hi ophen-5- 15 yl)ami de 0
\~OH3 INN S HCH3 Ms: W = 279 (MtH)+. HPLC. RT =

1.3-Divesi s g ot Aod 155 TN RHRopRORRIG B -

yl)amick: 3-Dinethyl -1 H pyrazol e-4-carboxylic acid
(5, 6-di hydro-4H cycl opent a[ b] t hi ophen- 5-

3/ ON I N NSH M W = 378 (MH)+. C.
4.0 E‘?Flg ar%OO?f
yri

MS: m/e = 262 (M+H)*. HPLC: RT = 2.79 min (method e).

Example 21
2-Amino-N-(5,6-dihydro-4H-cyclopenta[blthiophen-5-yl)nicotinamide, trifluoroacetic
10 acid sait

N\ /
(/jO'N\ x CF,COOH
S H

MS: m/e = 260 (M+H)". HPLC: RT = 1.85 min (method e).

15

Example 22

N-(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-6-methylnicotinamide, trifluoroacetic

acid salt

CH,
O,
S H x CF,COOH

20 ,

MS: m/e = 259 (M+H)". HPLC: RT = 2.17 min (method ).




yl)amide CH ON NNCFi3 SH5 M. me = 262 +.
HPLC. RT = 2.79 nin (nethod e). Exanple 21 6 F&ihry 2007
2- Ami no- N- (5, 6-di hydr o-4H cycl opent a[ b] t hi ophen-5-yl )n
i cotinam de, trifluoroacetic 10 acid salt HON O N x
WO2H893BH S H MS: We = 260 (M+H) +. HPLC F¥EA/EP2403888103
(nmethod e). 15 Exanple 22
N- (5, 6- Di hydr o-4H cycl opsgt a[ b] t hi ophen-5-yl) - 6- net hyl
ni cotinam de, trifluoroatétic acid salt ONCH3 20 S
Hx CF3COOH Ms: W =259 (M+H)+. HPLC. RT = 2.17 mn
net hod e). 6 February 2007 WO 2004/014372
Examp EP2003/ 008103 52 Exanple 23

2-ChIo%éﬁé,?%dﬁ%ré—%ﬁ%‘xgwg@éﬂ:&%l&p@é?ﬁ%ﬁmwlﬁi%tmhﬁ& 5-yl)

Cl
9) —N

' CH,
(I~
S H

MS: m/e = 293 (M+H)*. HPLC: RT = 3.20 min (method e).

Example 24
N-(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl}-6-methoxymethylnicotinamide,

10 trifluoroacetic acid salt
Q —N x CF,COOH

A YA
S H

MS: m/e = 289 (M+H)*. HPLC: RT = 2.84 min (method e).

15
 Example 25
- 3-Aminopyrazine-2-carboxylic acid (5,6-dihydro-4H-cyclopentalbjthiophen-5-ylyamide
HN
O —N
' \
A0
S H
20 |

'MS: m/e =261 (M+H)". HPLC: RT = 3.42 min (method e).

'_ Example 26




/| CH3 NSH 5 M: W =293 (MH +. HPLC. RT z.3.
mn (method e). Exanple 24 6F§b11219ry2007

N- (5, 6- Di hydr o- 4H cycl opent a[ b] t hi ophen-5-yl ) - 6- net hox
met hyl ni cotinam de, 10 trifluoroacetic_acid salt
W‘”‘%i’?’l@%-l\l X CF3COOH " / 0-CH 3 H Ms: WPC/BBE0R03

HPLC. RT = 2.84 min (nmethod e). 15 Exanple 25

3- Ami nopyr azi ne- 2- car boxyghki ¢ aci d

(5, 6-di hydro-4H cycl openta[ b] t hi ophen-5-yl )ani de H2N
O =NNN S H20 Ms: W = 261 (MH)+. HPLC: RT =

2 s DicBg N AR cebiop A - Sy htfip 2007 VO
2,3-Dichloro-N(5,6-d ihyd
ro-4H cycl opent a[ b] t hi ophgn- 5-yl)benzamde O N SH
c

d
0
S H C Cl

5 MS: m/e = 312 (M+H)". HPLC: RT = 3.90 min (method e).

Example 27
N-~(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-y1)-2,4-dimethylbenzamide

10

MS: m/e = 272 (M+H)". HPLC: RT = 3.87 min (method e).

Example 28
15 N-{5,6-Dihydro-4H-cyclopentafb]thiophen-5-yl)-2,4-difluorobenzamide

MS: m/e = 280 (M+H)". HPLC: RT = 3.79 min (method e).
20

Example 29
| N-(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-3-methylsulfonylaminobenzamide




5 M5 W =312 (MtH)+. HPLC. RT = 3.90 min (nethod e).
Exanpl e 27 N-(5, 6- Di hyd 626rugy 2007
ro-4H cycl opent a[ b] t hi ophen-5-yl)-2, 4-d
i met hyl benzamde H3C OCH3 10 SHMS me =

WO 20487 HPLC: RT = 3.87 nin (nethod e). @%‘H’B‘Pi"@“s}%’ 15
N- (5, 6- Di hydr o- 4H cycl opent a[ b] t hi ophen-5-yl) -2, 4-di fl
uorobenzamde F O F %g N~ HM: me = 280 (MtH) +.
HPLC. RT = 3.79 min (nmethdd e). 20 Exanple 29
N- (5, 6-Di hyd
ro- 4H cycl opent a[ b] t hi gphen-5-yi ) - 3-net hyl sul f onyl am n

obenzami de 6 February °:.o YW\ 2004/ 014372
PCT/ EP2003/ 00810 4 0 ¢ NS-CHs 0 Ms: W =
337 (MkH) +. =N 3- 1] (nﬁt hod e). 5 Exanple

30 N-(5,6-Di A _a
ro-4H cycl ope%t a[ b] t hi ob‘hen- 5- }GS(r%-quohol in-4-yl)nic
otinam de, trifluoroacetic acid sglt O N ~-~

MS: m/e = 337 (M+H)". HPLC: RT = 3.12 min (method e).

5 Example 30 _
N-(5,6-Dihydro-4H-cyciopentalb]thiophen-5-yl)-6-(morpholin-4-yl)nicotinamide,

trifluoroacetic acid salt

,-.: : N O
x CF,COOH
10
MS: m/e = 330 (M+H)". HPLC: RT = 2.73 min (method e).
Example 31
_ N-(5,6-Dihydro-4H-cyclopentalb]thiophen-5-y1)-3-(morpholin-4-yl)benzamide
15 )
0
IO
S - H N_——>
-
- MS: m/e = 329 (M+H)". HPLC: RT = 3.43 min (method e).
30

.' Determination of activation of eNOS transcription




10

15

- 20

25

30

NS Hx CF3COOH 10 Ms: W = 330 (M+H) +. HPLC: =
2.73 mn (nethod e). Exanple 31 (M) 6ngmary2007
Nl-_(5, 2 D: )h)édr 0- 4_H;jcyc| opent a[ b] t hi ophen-5-yl)-3-(norph
olin-4-y enzamde 150 N SHCOO M: W = 329
WO “HPLC, RT = 3.43 min (method e). Yp/EP2003/008103
Determ nation of activation of eNOS transcription 6
February 2007 WO 2004/ 044372 PCT/ EP2003/ 008103 55
Activation of eNOS transcription was determ ned as
described in detail in Li et al., "Activation of

- in_Ki C al ph d/ il .
Actvatig GHGNBS SEnar RN 5B SeHRIT LR P T SR & 88
“Activatﬁﬁ‘ﬁf?ﬁét‘éing@r%'é’c Mpha aR8RF BpSiRh.enhidndesthschition dbthe

Briefly, a 3.5kB [ong fragment 5' of th rti
human gbdethelial nitniccoxidecsynifease dpag”.dMeJnBarmasey 3@2@&3 Qg@
cloned in firefly luciferase expression plasnmds to

nmoni tor activation of the eNOS pronoter by reporter
Briefly, ge8kBalohg Wagments' bftherstartiog todon ofithe eNOS gane wasagiored,

sequengi, a0 BenoduTRLEHETRo< Cbpothidh BRRRRT; iR df{aton o

the eNOS ‘b\ﬂ?ﬁéi@ﬁbyf RipoitBr Hend ddivie ToRungs enddhdlal celdimpatatils
wer e di ssol ved

transfegted and expressing tfﬁ{]p%%%gérl-rgpgrlt&f (}9%5%&%3 Gor o

esing e 3 S om Mo AR pRGREL, 020 brEss o I
assay

All compounds were dissolved in sterile dimethyl sulfoxide (DMSO). A final

concentration of 0.5 % DMSO in complete medium was allowed. Induction of reporter

gene expression in these cells was measured using a standard luciferase assay

system (Promega, Cat. No E150) according to the manufacturer's instructions.

" Luciferase induction in cells incubated with compounds were compared to those

incubated with solvent alone. The ratio of both activities (transcription induction ratio,
TIR) was plotted as a function of compound concentration. Typically, TIR values
started at fow concentrations at a ratio of 1, indicating no compound effect, and
extended up to a maximum TIR value TIR(max) which indicates the increase of the
eNOS transcription. ECs values of franscription induction ratios as a function of
compound concentration were determined graphically.

The effect of compounds on eNOS-transcription was confirmed in a second assay

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 Western blotting procedure. After compound
incubation, HUVEC were lysed in ice-cold lysis buffer containing 10 mM Tris-HCI, pH
8.0, 1% SDS and protease inhibitors. The lysate was subjected to a standard

- denaturating polyacrylamide gel electrophoresis and blotted fo nitrocellulose
‘membranes. Using a specific primary monoclonal antibody {Transduction Laboratories,

UK) and alkaline phosphatase labelled secondary antibody (Jackson Labs), a specific




system (Pronmega, Cat. No E150) according to th
manufacturer's instructions. 15 "' Luciferase iﬁ&ﬁ%??%ﬁKM7
in cells incubated with conpounds were conpared to
those incubated with solvent alone. The ratio of both
WO 2U40143T% i es (transcription induction ratiSCTERPO0AY
plotted as a function of conpound concentrati on.
Typically, TIR val ues sgﬁrted at | ow concentrations
at a ratio of 1, indicati'ig no conmpound effect, and
extended up to a maxi mum TI R val ue TI R(max) which
i ndicates the, increase of the 20 eNOS transcription.
eNOS profin pand s yisualzed S ientied Fased o g enemieseng
detectibi ifeiigyy of conpound concentration were determ ned
graphically. The effect of conpounds on
eNOS-transcription was confirned in a second assay

[ tection. Pri h
e regfiEfe Sip A0 THBTRbE BHOIE, FC1 1 cel i 25 (HWVED) were

5 i sol ated and cultivated according to standard
procedures. Confl uent s were incubated with
C eoHe 9for 18 hﬁghﬂf e effect on eNOS protein
exgrAagle . determ ned by a quantitative Western
bl otting procedure. After conpound incubation, HUVEC
were |Ysed in ice-cd879ysis buffer containing 10 nmv
Tris-ﬂgl, pH 8.0,_1%€§DS and protease inhibitors. The
| ysat e"was subjected t0 a standard 30 denaturating
pol yac3yl am de gel el#®ttrophoresis and blotted to
nitrocel l ul ose nenbranes. Using a specific primary
nonocl ®©nal anti body (YFfansducti on Laboratories, UK)
and al kal i ne phosphatgge | abell ed secondary anti body
(Jackson Labs), a specific 6 February 2007 WO
2004/ 084372 PCT/ EP200%% 008103 56 eNOS protein band
was visualized and quaqptified based on a
chem fl uorescence detection nethod. The results are
shown &n the Table beB®dw. 5 Conmpound of ECw (pM
exarrpls no. 1 0.079 0293 1.1 3 14

10 0.80
11 0.064
12 11
13 0.62
14 2.4
15 - 3.1
16 0.20
17 0.35
18 3.3
19 20
20 | 9.8
21 4.8
22 1.6
23 o 0.80
24 . 125

25 - 18
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15

20

434 533 612 723 830 90.93 10 0.8 Fd%lm.2007
0.064 12 11 13 0.62 14 2.4 15 -3.1 16 0.2 Hpary
0.35 18 3.3 19 20 20 9.8 21 4.8 22 1.6 23 0.80
24 125 25 18 6 February 2007 WD 2004/ 014372

WO 2494444882003/ 005103 57 Conpound of EC50 (PANERAGMHIE
no. 26 1.5 27 < 0.1 28 0.76

57

Compound of ECso (UM)
example no.

26 1.5

27 <0.1

28 0.76

29 23

30 11

31 3.3

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

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)

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 {apoE control, n = 10 to 12;
apoE with test compounds, n = 10 to 12; eNOS control, n = 10 fo 12; eNOS with test

‘compounds, n = 10 to 12) and receive either a standard rodent chow-(containing 4 %

fat and 0.001 % cholesterof; in the following designated as placebo group) or a
standard rodent chow + test compound (10 or 30 mg/kg/d p.o.).

A. Anti-hypertensive effect in ApoE knockout mice

Blood-pressure is determined in conscious mice using a computerized tail-cuff system
(Visitech Systems, Apex, Nc). After treatment of ApoE deficient mice and eNOS
deficient mice with the test compounds the blood pressure is compared to the results
obtained with a placebo treatment. |
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29 2.3 30 11 31 3.3 The effect of the compou of

the invention can also be investigated in the gq%bmaryzow

following animl nodels (animl experinents are
WOZ@erformad in accordance to the Gernman ani nal

#0182t i on | aw and to the guidelines forPEHEPSQ0RIP3

experinmental animals as 5 given by the Guide for the
Care and Use of Laboratory Aninmals of the US National
Institutes of Health). mal s and Treat nent
(Experinents A - C) 10 ApoE and eNOS deficient mce
(C57BL/ 6J background, Jackson Laboratory, Bar __ Harbor,
B. Inhikign g eeciser TONNAUGIALABCROENSYS (15To! AIBNU) age
and weigh 22 to 28 g. Three days before surgery mce
are divided into 4 groups (apoE control, n = 10 to 12;
After 3ajayreaimenttof $poE deficienicaice with the respegtive commRuUBdnt r ol |

=,10 t 2 WM . = 12
(10 moga pesiBy B eh bl BRboin FERA T nfogerithee?, 10
injectioh Sfpthtdbatbitan@0in§RY) fBtiowed IBséme intramuisoulahiajettior ofistyizgin (2
desi gnat ed as pl ace ﬂ rou ] r a ta,d%zjd ode tI J
mo/kokansa SR Eatacesiasetine Temeral adenrgedpabragn Moral et al. .
cin. b, 0Y RG22 o e A s g eisatar i,
occlusive 2liman palyethylane cuifirade p§ PES0 fUbingi (ineendiginstesPs56 mm,

outor o b o S B P58, b 85 L8 el s
artery icted ingplace Wit B0 stturés) Theaiht femoralrtennisdsolaied fram

pl acebo treatnent. 6 Februa 2007 004/ 014372
the sulRsCUTE 5YPo DB ITES NOBPIaolhy PRI MM fEcieRpedtile

compokﬁ? Z%&dgﬂigu@d‘ﬂ)r S fbﬁg@ Qﬁé}es‘iliréeorg'ﬁ@?ﬁﬁb aAlnhA$ dreCstichiliced. The

ay treatnent of Ap deficient mce with the

aorta are tgkentfondstemnipationdf vagcLiareN QS cupreseiorelly AvATEIERINE,
weste .S TR G B Bl B4 B BB
in paraffiri. 20rosees e tions 10 ¢m)aire ofit frothaire cuffed poriiprkaf)theiedt femoral
cuff is placed around the, f ral arter s describe
artery &30 i@iroinb eoIaFPoYIng Sepment ofiba SNt sty. SasdRys I5Fuplesiod
to stanBalPhéatolih Al dosiiEtRhRY. MokHorndisc ShAyRetRE peforfit
using an image analysis computer program {LeicaQWin, Leic;:a Imaging Systems,
Cambridge, GB). For each cross section the area of the lumen, the neointima and the
media are determined. To this end, the necintima 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 media is expressed as the neointima/media ratio. The results
obtained in the compound group are compared to those obtained in the placebo group.

- C. Prevention of atherosclerotic plaque formation in chronic treatment

ApoE deficient mice are treated for 16 weeks with the respective compound pressed in
chow and finally sacrificed. Aortas are removed from each mouse, fixed in formalin and
embedded in paraffin. Plaque formation is measured via lipid lesions formation in the
gortas (from aortic arch to diaphragm) and is analyzed by oil red O staining. For
quantifying the effect of the respective compound on vascular eNOS expression the
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A bevav@csmnalambemee 50 isrpassed through & pelsnngat yein iy

occl usive 2.0 nm pol yet hyl ene cuff made of PE-
tubing (inner dianeter 0.56 mm outer dianet e?gﬁbr@%@mw
mm Becton Dickinson, Muntain View, Ca) is placed
' around the 10 artery and tied in place with two 7-0
WO 20401#8s. The right fenoral artery is i sofGEGUOMH
the surrounding tissues but a cuff is not placed.
Treatment with the respective conmpound is continued
for 14 days after surgerg5 Then the aninmals are
sacrificed. The aorta are taken for determ nation of
vascul ar eNOS expressi ons quant i atlve western

femorabareriasraje used in thisrxparimapt E%@ gasulfs @ ‘i@ﬁl%‘é%#@uconﬁﬁ’%ﬁ'
group A8 Pﬁfg 2R (t%ﬁé‘%(?d@ﬁg&’ﬁﬁh Idc@bﬁy difpf i n. 20 cross

Sec are cut cuffed portion of
the left fenoral artery and fromthe correspondi ng

D. Impi5 SR ak e RN Preiciied BBk el figs ™ ot o
Mor phonet ri ¢ anal yses are performed using an inmage

Old Mt widbpe CBi- i, (Canjos e BAghOeibs SuERIEN BHY PheE

defi cielgr rfl‘i@e &é I%?BlerQHﬁlmJH&e JQ&@bH[bH@l’aﬁW' Ed?ﬂa?@or"ﬁl@) 6 nﬁtﬁrﬁh

ehnd, the neointi'ma is detined
of age ahé waighingo2f teeiéng atesusadinihe experineats. Miea ar&| dl\éqi%mcz:?:

d f
aroups G5BT B & B ohel B B et Pe SampBi ™
and reéeﬂe fér Be¥eERs Bithdren stardardfroddit chew I(mntarmng 4rfg fatramddL.ea1
he nedia is expressed as the neointi
%% chol eteral) o FreaRAard Fedent SaRaTBSPaaHvE REMBONDR TGP e
Mice a?ﬁ%@'ﬂ%@iz&@mﬁtﬁ@ SHtSRbitdhel (160 ﬁigﬂé‘gﬁﬁﬁ) ah@ i heatts are

event1 on O er osc erotlc p ague orrratlon in
rapidly@xcieed and plgedinio mpmm pesfusinrebitfian e agria is cannated @nd

Kk h th
comed 55 i b S TLGSASHO PP, B89 b
which ﬁ@ﬂéﬁ'&d :ﬁnm@i@b{tely at arconstant mﬂlsm&q:rjesﬂnm&fa@n inm Hgr Hésitsare
que formation is_meas a i
perfus%mr?aﬁtr@aradﬁ f@morawrﬂﬂ a&od%pﬂgﬂﬁé bicg Oa?*éﬁ)ue‘fgf’ equilibrated
W|th95j%3d9hé 5, @ Eﬁana et By.50id, red O staining. - For

|ng ct o the respective conﬁ_lound ot 1
e\lgft ventricle

/014372 / re
B
conneét@ﬂfﬂﬁal ﬂﬁ-mu&bﬁwnoﬁfeeerc(mmaﬂ ddFrench 0 Dse lefiztdim ésicannulaied

acebo group npr ovenent q{ 8 oparva/ Lunct n i.n
througg thecsarag) pwﬁ'@ga%\fq% ﬁgﬁ{hqﬁqggt switched to the working tmode with'a
constant preload pressure of 10 mm Hg and an afterload pressure of 60 mm Hg. Aortic
outflow and atrial inflow are continuously measured using ultrasonic flow probes
(HSE/Transonic Systems Inc.). Coronary flow is calculated as the difference between
atrial flow and aortic flow. All hemodynamic data are digitized at a sampling rate of
1000 Hz and recorded with a PC using spezialized software (HEM, Notocord).

Hearts are aliowed to stabilize for 30 min. All functional hemodynamic data are
measured during steady state, and during volume- and pressure loading.

Left ventricular function curves are constructed by varying pre-load pressure. For

acquisition of preload curves, afterload is set at 60 mm Hg and preload is adjusted in 5




50dd Male wild-type C57BU6J mice (Charles R v W ga
GrbH, Sul zfeld), and apoE deficient mce (C57§Egyugy2007
background, Jackson Laboratory, Bar Harbor, M) 6
nonth of age and weighing 28 to 36 g are used in the

WO 2004B¥i2ents. M ce are divided into 3 grifcifer2 8%,
n = 8, apoE control, n = 8; apoE with respective
compound, n = 8) 10 and receive for 8 weeks either a
standard rodent chow (comaining 4 %fat and 0.001 %
chol esterol) or a standard rodent chow + respective
conmpound (30 ng/k%gd p.oHé. Mce are anesth @lzed

mm Hgrteps eetiasange At dBa2bmme He. Heats arg/allgwed o stabliggiat e

e ed into ice-cold

basellr%ecﬁ'lﬁgpg% B%hdfﬁ?, g P ?éészF‘é( ga’g ? nglu?rgéjlg géllﬁ% ated and
connected to a perfusion apparatus (Hugo Sachs
El ectronics, Freiburg, Gernmany) 15 which is started
i medi ately at a constant perfusion pressure of 60 mm
Hg. Hearts are perfused in a retrograde fashion with
nodi fi ed Krebs bicarbonate buffer, equilibrated wth
95 % 2 and 5 % CX2 and nai ntained at 37.5 C. A
bevel ed snmall tube (PE 50) is passed through a
pul ronary vein into the left ventricle and pulled
through the ventricular wall, anchored in the apex by
a fluted end, and 20 connected to a ti p-m cromanonet er
(Mllar 1.4 French) The left atriumis cannul ated
t hrough the sanme pul nonary vein and the heart sw tched
to the working node with a constant prel oad pressure
of 10 mm Hg and an afterl oad pressure of 60 mm Hg.
Aortic outflow and atrial inflow are continuously
measured using ultrasonic flow probes (HSE/ Transonic
Systens Inc.). Coronary flowis calculated as the
di fference between 25 atrial flow and aortic flow All
henpbdynam c data are digitized at a sanpling rate of
1000 Hz and recorded with a PC using spezialized
software (HEM Notocord). Hearts are allowed to
stabilize for 30 mn. Al functional henodynani c data
are measured during steady state, and during vol une-
and pressure |l oading. 30 Left ventricular function
curves are constructed by varying pre-|load pressure.
For acquisition of preload curves, afterload is set
at 60 mMmm Hg and preload is adjusted in 5 6 February
2007 WD 2004/ 014372 PCT/ EP2003/ 008103 60 nmm Hg steps
over a range of 5to 25 mm Hg. Hearts are allowed to
stabilize at
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basel i ne conditions between pressure- and
vol ume- | oadi ng. 6 February 2007 WO 2004/ 014375 February 2007
PCT/ EP2003/ 008103 61 Patent Clains 1. A conpound of

e formulal, R O2RS AN R3(
WOZ"Q‘H?/“%?}‘Z its stereol someric forns or a ni x‘f‘%ﬁ"é‘%%@?%@f
' in any ratio, or a pharnaceutically acceptable salt
thereof, wherein in the B romula 1: 10 the ring A
whi ch conprises the two car bon atons common to the
ring A and the cycloalkenyl ring in formula I, is an
omati c 5-nenbered or 6-nenbered ring contai ni ng |
Patent% MSnitrogen atons as ring heteroatons, or an
aromatic 5-nmenbered ring containing 1 ring heteroatom
which is an oxygen atomor a sulfur atomor 2 ring
1. A compoundel tbaforsiida bf which is a nitrogen atom and the
ot her of which is an oxygen atom 15 or a sulfur atom
Rl and R4 are independently from each other selected
fromthe group gonsisting of: H unsubstituted and at
| east rmnosubst t ut ed Cl-<{lo-al kyl, C2-Clo-al kenyl
K [, t bstituents of which are
sel ect ed the groypqensisting of F, OH Cl1 20
C8- al koxy, ;GXxC3- al ki rrerol_alpto -CN, COOR6, CONR7RS,
and unsubBtltu 50 akiel IFeast nonosubstituted phenyl
and heteroaryl gthere the substituents of the phenyl
and heteroaryl groups are selected fromthe group
consi sting of hal ogen, -CN, Cl-C3-al kyl, Cl1-C3-alkoxy

and CF3;. unsubstituted and &1‘9 ? ast rmn.osubstltut ed
in any efits sjereaisameet rms oy A rikre he@qfin,any @8s O ch are

[ |l ogen, 25
shama B BEAy S5 SA i AT, SR i 20

CONRLIORL11; COORi 2; CF3; hal ogen;
the ring A, which comprises the two carbon atoms common to the ring A and the

cycloatkenyi ring in formula |, is an aromatic 5-membered or 6-membered ring
containing 1 or 2 nitrogen atoms as ring heteroatoms, or an aromatic 5-membered ring
containing 1 ring heteroatom which is an oxygen atom or a sulfur atom or 2 ring
heteroatoms one of which is a nitrogen atom and the other of which is an oxygen atom

or a sulfur atom;

R! and R* are independently from each other selected from the group consisting of: H;
unsubstitutéd and at least monosubstituted C1-C1o-_alkyl, Cg—qu-aEkenyE and-Co-Cqg-
alkynyl, the substituents of which are selected from the group consisting of F, OH, C-
Ce-alkoxy, C1-Cg-alkylmercapto, -CN, COOR®, CONR'R®, and unsubstituted and at
least monosubstituted phenyl and heteroary! where the substituents of the phenyl and
heteroaryl groups are selected from the group consisting of halogen, -CN, C4-Cs-alkyl,
C4-Cs-alkoxy and CF3; unsubstituted and at least monosubstituted phenyl and
heteroaryl the substituents of which are selected from the group consisting of halogen,
-CN, G.-Cy-alkyl, C+-Ca-alkoxy and CFa; COR®; CONR'™R''; COOR™; CF3; halogen;
-CN; NR™®R™; OR'%; S(0),R"®; SO.NR'R'; and NO; but cannot be halogen, -CN or
NO; if R! or R* is bonded to a ring nitrogen atom; |
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CN; NR1I3R94; OR 5; S(OnR s; S02NR 7R18; and
cannot be hal ogen, -g:N)or N2 if R or Ra |5N§1%e%r'qg}y2007
to aring nitrogen atom -- - -- ---- --- ---- 6
February 2007 WD 2004/ 014372 PCT/ EP2003/ 008103 62 R2
WO 2P RE are i ndependently from each ot herPGEFREPEHIY om
the group consisting of: H hal ogen; -CN;
unsubstituted and at Ieaﬁg nonosubsti t ut ed
Cl- C10-al kyl the substittents of which are sel ected
fromthe group consi sting of OH phenyl, and
eroaryi; OH _Cl-Cl0-al kox
and re ladeperiently fom saghatherse Yﬂfft‘%ﬂr f(ﬁ%@fo P@“ﬁ'gtmgr@

H; haloé%ri}ogﬁk bg%ﬂs%ﬁu%dn?ﬂ%%dogﬁ%&ﬂrté@@ -@é&:ﬁg&he

substitrsnts o whien e sefecidd fromdne grcwloeﬁﬂétmg‘ mfdwtrrr@ngr aué

vt L0 R ka8, SR A B R i

dr(C1—Caﬁiélgﬂ}5?ﬁrhb{(mrﬂlé a(llfrl)—@N&l— s).lbéiiﬂrtetiraadmlmsttuents of

moroskitiAeaBEemE O 6 PSP SROTshs R uBlorre
selectegﬁg)brgg}%ﬁfbw%%nosﬁﬁgg Fﬁé’lﬁ eaCN, ﬁfethvﬂbﬁ@meﬁhoxy, CCe-alkyl-

east nmonosubstit ut ed %/
$0,-O-s uhsubstitubert sndsal least ewnosubstituted (& oGpalkybr&iQrihe gulstituents

of whlcgaa\r% aglﬁcteg gﬂnb&a llgfﬁ.reqn o?%%tlﬂﬁ togg Xé'rgmb O%%Jﬁﬁﬁ{ﬁ%o br?yrrrlorirdrnyl

and prﬁ'ér’ﬂrn‘?g @hd @h@ml (}‘C;;ﬁL ghél ehenyl iphrtAf ivkich iSuneriistiuted cirad mst
0 e

monosybalfitad basHbsEnSE RRIGEISR JorTUe SR URAPRSEUNE Of A CE"hng
haloge@gﬁﬂ'rﬁ{th%ﬁ/i? b a,grﬁBﬁSr%er Eg%érh -CNhs NG RAbKRAIgIbonded to a

aromatic ring, 1, 2 or 3 of
ring nittdgengatoaps  R1, R2, R3 and R4 are present and are
bonded to the carbon atons in the ring A which are
not shared with the cycl oal kenyl ring and in_the case

where,0f A& #BrhéhBercl r@Agticxingy, 220 3 oﬁt[dagmlrps R r@z RPand RY | avg

proserb PR boraied Tt aioor e BTy 9%3%10%? g el Ui
the cydlgaquﬂﬁ fhg, Hnddik Afi§ ?‘Sﬂh ﬁl‘BEFéd éréﬁ‘rﬁh@ rifg 6 2lar @ dftegtues

it ng o ogen ; unsubsti teo‘_|
R, Rz,a%"’dade emgiresant asd bea b@rm%ldo@le carbor pigpps in the ring A whic

o GBI TR B e 73 iR e o

imidaz8erg, fdﬁﬁh@n%geﬂ\htoﬁh are selected fromthe group
“consisting of F, OH, Cl-C8-al koxy, aryloxy, Cl-C5-
RS is a group Ar or a group Hetar both of which are unsubstituted-or carry one or more
identical or different substituents selected from the group consisting of: halogen; -CN;
NH,: unsubstituted and af least monosubstituted C4-C1o-alkyl, C2-Cio-alkenyl, Co-Cro-
alkynyl, C4-Cg-alkoxy, C1-C1o-alkylamino and di(C+-C1p-alkyl)amino, the substituents of
which are selected from the group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C1-Ce-
alkylmercapio, NHz, C1-C3-alkylamino and di(C+-Cg-alkyl)amino; C;-Cs-alkandiyl;
phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C4-Cy-alkyl; CF3; NO2; OH;
phenoxy; benzyloxy; (C1-Cio-alkyl)-COO-; S(0)nR?”; SH; phenylamino; benzylamino;
(C1-Cro-alkyl)-CONH-; (C+-C1o-alkyl}-CO-N(C4-C4-aikyl)-; phenyl-CONH-; phenyl-CO-
N(C1-Ca-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C+-Cs-alkyl)-; (C4-C1o-alkyl)-CO-;

' phenyI-CO-; heteroaryl-CO-; CF3-CO-; -OCHz0-; -OCF;0-; -QCHyCH20-; -CHZGHgo-;
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al kyl mer capto, NH2, Cl1-C8-al kyl am no and
di (Cl- C8-al kyl )am no; C3-C5-al kandiyl; phenyl; 6 February 2007
het eroaryl; aryl-substituted or heteroaryl - substi t ut ed
CA- al kyI CF3; NO2; OH, phenoxy; bengz

wo z‘ﬁﬁﬁ“ﬁio al kyl )-C0O-; S(O) nR20: SH: pheny‘f%ﬁ@?"ﬁ%&m%lm
benzyl am no; 30 (Cl-C10-al kyl) - CONH-;
(d -C10-al kyl)-CO N(C1- al kyl ) -; phenyl -
phenyl - CO- N(Cl- C4- al kylcéz; heteroaryl CONH- ;
het er oaryl - CO- N( C1- C4- al kyl )-; (Cl-Clo-al kyI) CO;

coort SRR ohEhS b B A G R S $§%$@%ﬁ&&ﬁ@%

and a BT ERPO0R RRRG 105 tﬁ@@&@ﬂaat@@t&ﬁ?ﬁ i, G(dﬂld);ydﬂbll’i
S02NR24R25; R26S02NH-; R27S02N( Cl K &8 a
memberelodi:mentbesed: hataroay e cotaiing baser %ﬁsm@%{ﬂ%%{? d from
, i 7
e grofl b ot EERFAFS o BRRGES o B ABIIEAR ot
more snﬁbshtuents#&kg:tenhfmmdhe gmwpmgms:tstmg ofthalegensCrharadiyl, C1-Cs-

e AT e e
said gr&]ﬂi Rn%ﬁhe Ghid GPow) Kistar; Whleréin -all @i Ohsterotyl, mvenylaawl-CFB

re said heterocy cl'e can o tlonall be c ndens P
contammgehe‘rgmagylgqoatqm:m a@ql phenyl- talnﬁ}gdu'g g Iy

presenﬁh thc%%f 4 s%‘ﬁﬁﬁ{rﬁ@ﬁyﬁm safagjwm ﬁ@?ﬂﬂhé sﬁ%réhﬂ Hé%r can be

alning an cont al ni ng %moufjtos
substitutbd bin oae er moté wtmtltwantsmm:éed from thée grosipi aensigirg pithaloges,

-cN, Crbralil O i foBha® CFoo: o subst i tuents el eet ed.

fromthe group consisting of halogen, -CN,
G -C3-alkyl, OH d- CSaIkoxy, and CF3; R6 is selected
R® is salectad fram the SIAMPCEONSISIRG 8% of : H. O - Cl 0-al kyl whi ch

H; C-G& a8 Eé«?f\m@&? shi b? %ﬁgst%teﬂ‘ Bg oﬁé o?ﬁ{df'e §ﬁ!5’3‘1’§de]§¢rﬂ@§‘él§cted from the

rom consi sting o
group rﬁns@ﬁngibklé,@1 @{milkdxg,(ﬂlldd]‘;;‘(;1&1(]3éesjtllk)rlaﬁn’n|ng.h aryl-(C4-Cy-alkyl)- and

heterosmﬁifeg: C?): ﬁo@/‘qf whic %glﬁ]qe{stﬁ{sg@ft%c{/b%ﬁé gf‘mﬁé‘ydt)shtuents

se[ecteahf*b?ﬁ tHe@Bﬁé corfsidting lof ﬁalbgammh@-gk;uum-mmoay |ang di{+1-Ce~
hal ogen,” C1- C4-al kyl, Cl-C4-al koxy and di (G - Cé-
alkyl)aminey| ) ani no; 20 R7 is sel ected fromthe group
consisting of., H C1-Cl0-al kyl which can be
substituted by one or nore substituents selected from
R’ is s¢lbeted fromuhe gooup cansisingdf: F, G - C6- al koxy,

H; Crieelbioh oatipe FapATuR v BB orP sffiiues SaRYed froffl
group ¢EMBIEBRG bf FICACREIKERY, 'i(CMT:-alkyl)amino and pheny!; phenyl; mdanyl;
and heteroaryl; wherein each of the aromatic groups can be unsubstituted or carry one
or more substituents selected from the group consisting of halogen, -CN, C4-Cs-alkyl,
C4-Cs-alkoxy and CF3;

R® is H or C-Cqg-alkyl;

RY is selected from the group consisting of:
C4-C1o-alky! which can be substituted by one or more substituents from the group

~ consisting of F, C4-Cy-alkoxy and di(C-Cs-alkyl)amino; and unsubstituted and at least
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or nore substituents selected fromthe grou

consi sting of hal ogen, -CN, Cl-C3-al kyI,g 22 6 February 2007

Cl-C3-al koxy and CF3; R6 is Hor C-Clo-alkyl; R9 is

sel ected fromthe group consisting of: 30 Cl- Clo- al kyl
WO 204P1d72can be substituted by one or nore SCHERPEHRHES

fromthe group conS|st| ng of F, Cl-C4-al koxy and

di (C1- C3-al kyl ) am no; g unsubstituted and at |east 6

February 2007 WD 2004/0 %372 PCT/ EP2003/ 008103 64

nonosubsti tuted phenyl and heteroaryl the substituents

of which are selected fromthe % ?u onsi S@ﬁ%%f th
monosubstitgdapheny af@lh@maMWUbﬁ'ﬁtPG@ P AqREe Ripthe
d. 5 R11,
aroup opfSREIRE Gl oG R ooty JelidRts At s oFp, §
i ndependent |y from R6, is defined as R6; 10 R13 is
. Selected fro nsisting of. H Cl1-C6-alkyl;
R, 'ndﬁﬁgrﬁF&?ﬁV{@%g’ ge@‘ﬁaﬁ i?gt ed phenyl, benzyl,
heteroaryl, (Cl-C6-alkyl)- CO, phenyl-CO, and
het er oaryl -CQé, the substd tuents of which are sel ected
", independarti frogy BUs deedasifhg of hal ogen,. - ON,
Cl- C3-al kyl, Cl1-C3-al koxy and CF3, wherein one or
nor e of these substltuents can be present; 15 R14,
2 indepengentisdom R fis defiretias R% defined as R13 RI5 is

sel ected fromthe group consisting of H Cl-Cl10-alkyl;
(C1- C3- al koxy) - C1- C3-al kyl - and substituted and

3 is sBlRBtdATHdnh teegrol s Radistingas¥: phenyl and heteroaryl, the
substituents of which are Ietedfr mtheig kvl)-
H; CranﬂHgdl SirSHbStaed BAN SUBSHUIBERNCRT. ke Roteroqh (G-t gl
CcO-, p@égﬁl £02 aifRBloAn. £- therl?.‘&b@tlteén& be@Rich6 slbtted fom the

present; 15 selected fromthe

group cmusstusg oftualogen, %Nera-alkal Ky Cavarlikapdy ai@rﬁ'%eWherem one or
f%@ i tut d‘%{g% fosh e substituents selected from

more of fese subs ‘\g &1 H§ 'F, OH, Cl-C3-al koxy, aryl oxy,
C1- C6- al kyl nercapto, Ci- cs-

R™, independently from R, is defined as R™;

R is selected from the group consisting of:

H; C4-Cyo-alkyl; {C1-Ca-alkoxy)-C4-Cs-alkyl- and substituted and unsubstituted benzyl,
phenyl and heteroaryl, the substituents of which are selected from the group consisting
of halogen, -CN, C4-Cg-alkyl, C1-Cs-alkoxy and CF3, wherein one or more of these

substituents can be present;

R is selected from the group consisting of:

C4-C1g-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, C1-Ce-
alkylamino and d'i(Cq—Ca-éIkyl)amino; CF3; and substituted and unsubstituted phenyl
and heteroaryl, the substituents of which are selected from the group consisting of
halogen, -CN, C4-Cs-alkyl, C1-Cz-alkoxy and CF3, wherein one or more of these
substituents can be present; '

R", independently from R’, is defined as R’;
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al kyl am no and di (Cl1- Ca-al kyl )am no; CF3; and
substituted and unsubstituted phenyl and het e?g%\t?rﬁ/l?ryzom
the substituents of which are selected fromthe group
consi sting of hal ogen, -CN, Cl-C3-alkyl, Cl-C3-alkoxy
WO 2004414323 wherein one or nore of these 30PGEUHRIBPOTRIN s
can be present; R17, independently fromR7, is defined
as R7; 6 February 2007 2004/ 014372
PCT/ EP2003/ 008103 65 R18; independently fromR8, is
defined as R8; R19, independently fromR16, is
18 - defined as RL6: 5 R20, independently fromR 16, is
R", indgpendestly famrd 6 is defiped a8 fidependent |y from R6, is
defined as R6; R22, independently fromR7, is defined
as R7; 10 R23, independe%tly fromR8, is defined as
R, indBBendeRfy fromRABpledefined s Ri'om R7, is defined as R7; 15
R25, independently fromR8, is defined as R8; R26,
i ndependently from R16, is defined as R16; R27,
R, indepétaiennig et 'S kerfifibas RY; def i ned as R16; 20
heteroaryl is a residue of a 5-nenbered to
10- nenbered, aromatic, nonocyclic or bicyclic
21 4 DR S or nore heteroatons
R ’mdgg%@%{ﬁg%%&ol?n'tl ?@Pgﬁgwgonsi sting of N, 0 and S; 25
the group Hetar is a residue of a 5-nenbered to
59 . 410- er, Aaro G, nocyclic or bicyclic
R "”dﬁe?ﬁ%@yéfﬁﬂ‘%oﬁ@%ﬁgasﬁe or nore heteroatons
selected fromthe group consisting of N, 0O and S;
. aryl is phenyl, naphth-1-vl or naphth-2-yl; 30 the
R*, indgpagenily frog %%véﬁ}?‘?afg"eﬁﬁ ayh-l-yl or naphth-2-yl; 6
February 2007

R*, independently from RY, is defined as R’

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

R% independently from R'S, is defined as R'®;

R% independently from RS, is defined as R"®;

heteroaryl is a residue of a 5-membered to 10-membered, aromatic, monocyclic or
bicyclic hetérocycle containing one or more heteroatoms selected from the group
consisting of N, O and S;

the group Hetar is a residue of a 5-membered {0 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;

the group Ar is phenyl, naphth-1-yl or naphth-2-yi;




WD 2004/ 014372 PCT/ EP2003/ 008103 66 mis 0, 1 :
nisl,2or3; 5 with the proviso that conpounds %?él%rﬁaeryzow
formulae 0 RON\ RS NY,5R04 N "(CHT\/\- N
q%CHA H and R4 are excluded in which R50 is selected
WO 20 H Ry dr ogen, unsubstituted Cl- C5- al kylECTEF23008{%
al koxy, unsubstituted Cl-C6-al kylthio, hal ogen, -CN,
CF3, OH, amno, Cl-C6-alkylamno and
di (Cl1- C5-al kyl )am no; and conpounds of the formulae H
R51 H 52 N 52 N R55 cNTR55 Y R53 N O Rya 15 and are
) excl uded in which R51, R52, R53 and RM are sel ected
mis 0, ¥eth hydr ogen, unsubstituted or hydroxy-substituted
Cl- C5-al kyl, hal ogen, am no, Cl-C6-al kyl am no and
di (Cl- Ce- al kyl)am no and R55 is unsubstituted or
nis1,2ar¥stituted phenyl, thienyl, furyl, pyrrolyl or 20
oxazol yl; and the conpound
N-(2-am no-5, 6, 7, 8-t et rahydr o- 4- hydr oxyqui nazol i n- 6-yl
5 withthe%&viécth@'t§<5rhpmmdemiﬂré1’dﬂnulaeexcl uded. 6 February 2007
2004/ 014372 PCT/ EP2003/ 008103

o)
R N >—R5
\ 0 5 R50_</ ‘ N
" ‘ >_R cH) H
N
4 I}— e,
N n and R
are excluded in which R% is selected from hydrogen, unsubstituted C4-Cg-alkyl, C4-Co
10 alkoxy, unsubstifuted C-Ce-alkylthio, halogen, -CN, CF3, OH, amino, C+-Cs-alkylamino

and di(C+-Cg-alkyl)amino;

and compounds of the formulae

51 52 N
52 ) E R® N T
R | ™

15 R

and

are excluded in which R®", R%2, R™ and R® are selected from hydrogen, unsubstituted
or hydroxy-substituted C-Cg-alkyl, halogen, amino, C4-Ce-alkylamino and di(C+-Ce-
alkyl)amino and R® is unsubstituted or substituted phenyl, thienyl, furyl, pyrrolyl or

20 oxazolyl;

and the compound N—(2-amino-5,6,7,8-tetrahydro-4-hydroxyquinazoiin—B-yI)-3,4-

dichlorobenzamide is excluded.
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67 2. A compound of the forrmula | as defined | ai
1, in any of its stereoisoneric forns or a m>15<t%u]i’:%lary@()o7

thereof in any ratio, or a pharmaceutically acceptable
salt thereof, wherein in the formula | the ring Ais
WO 20040438t i ¢ 6- menbered ring cont ai ni ng IP%TP’EI?"‘??&?Srl%ben
atons as ring heteroatons. 5 3. A conpound of the
formula | as defined in aim1, in any of its
stereoisoneric forms or-a mxture thereof in any

ratio, or a pharmaceutically accept able salt thereof,
wherein in the formula | the rin

2. A copont ety (GSAeEed AT e apy st & aeiedgc forms
ora mn?mf égﬁﬁgé Hg:g& r&io; %h%%aﬁmi S0uadslly g@éﬁtbﬁﬂ%ﬁlt HerpdvRa@wherein

npoun formula | as
in the fcﬂlmﬁla’lﬁﬂe ring drie anrarmmaim: @-mamimrad; ring containingl e NGPIeR s

oi,soneric forms or a mxture thereof in any
atoms &}Sd'm e?fpgtgnﬂﬁwar maceutically acceptable salt thereof;
vvhereln in the formula I the nunber nis 1. 15 5. A
onpound of the fornula | as, defined gone or effflt.
3. Acompamnfkofih@ forawla kasdgfingdl in ¢laim t‘@laé‘¥|°§ s SiereoRoaHe g

ora mngg%]etﬁénlééfmta{h lr?f?c% Iﬁjé r% erf‘h?)’m |Eal cc@?iﬂbﬁrmqmﬂebﬁ ahkein

er e| formula | the
in the foromizer the ring ASis 2. arématibmerbered ring couieifiNg:A pulfl atom as

defined in gne .or nore y of its

ing holsipaltt e arruBiica B A S atbe s S e S bRy O
ratio, or a pharmaceutically acceptable salt t her eof
wherein in the formula | the residue

4. A compaepteidbafornuia bas eefied i ERR P SEIee f“é%l'mﬁ g $4 a@f%fd%
stereo@oi‘@ %*rﬁ%aloé Hﬁi{t‘ﬂg th%bﬁn?f}g rais oh @l Heenacadicalle

ques are in endent|y from one anot her

acceptatsé esit tharedfwinereindn ghedfopnden $hesaumigerot isH.  C1- C4- al kyl
and hal ogen. 25 7. A conpound of the fornula I as
defined in one or nore of clains 1 to 6, in any of its

5. A corfpBliS® bFhBYSinfuld P5SEefeddn Bha brimare beclaiofs 1 to Zmyany of its
rati o, or a pharnmaceuti al I%, ggcept bl e sal.t @Jﬁereof

stereowq;merme,f@rrggopﬂm[mfpet@g; jn aryga aprﬁ}jﬁrwge%tmcp Ll

accept%ﬂgggﬁ ﬂ{éréﬂ?h\gﬁéﬂ?m{lh?ﬁ%‘ﬂmﬁ{] qftlﬁ@ﬁ&r‘nbér f@se of at |east

compou ornu as defined in one or
nore of clains 1 to 6, in any of its 6 February 2007

6. A compound of the formuta | as defined in one or more of claims 1to 5, in any of its
stereoisomeric forms or a mixture thereof in any ratio, or a pharmaceutically
acceptable salt thereof, wherein in the formula | the residues R' and R* are

" independently from one another selected from the group consisting of H, C1-Cs-alkyl

and halogen and the residues R? and R® are independently from one another selected
from the group consisting of H, C+-C4-alky! and halogen.

7. A compound of the formula | as defined in one or more of claims 1 o 6, in any of its
sterecisomeric forms or a mixture thereof in any ratio, or a pharmaceutically
acceptable salt thereof, for use as pharmaceutical.

8. A pharmaceutical preparation. comprising an effective dose of at least one
compound of the formula | as defined in one or more of claims 1106, in any of its
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forms or a mxture thereof in any ratio, and/or
pharmaceutically acceptable salt thereof and a
har maceutically acceptable carrier. 9. The use of a
Woz@ﬂfﬂﬁéﬁnd of the formulal, 5 RO N REBIRORIRs
RH 4 in any of its stereoisoneric forns or a m xture
thefeof in any ratio, or"'@h pharmaceutical ly
acceptabl e salt thereof, erein in the fornmula I: 10
the ring A, which conprises the two carbon atons
common to the ring A and the cyclqal kenyl rj '
stereoigoprais farmps o & mixiurg rfB‘PFaPﬁE a5 sl andr B PR PRSI LY
acceptdble Sait HERIR bR B@hbirrRbiceltiballyRBERaBle@aRicrS T'iNng
eteroatons, or an aromati C 5-nenbered ring
containing 1 ring heteroatom which is an oxygen atom
or sul f t 0 iing 15 het eroatons one of which
9. The 'r'%e‘gf%??'l’@é}gﬁ ogﬂa Ogﬁtélgtlhe other of which is an oxygen
atom or a sulfur atom Rl and R4 are independently
from each .ot her 1sel ected fromthe group consisting of:
H, unsubstitutled and at @ east nonosubstituted
Cl- C10-al kyl , - Coo-al kel?lL nd C2-Cl0- 20 al kynyl,
t he subst il% 4 0 ich argasel ected fromthe group
consi sting of >+—0b- al koxy, |
Cl- C8- al kyspekeay CH(}:N’ IPOOR8, CONR7R8, and
unsubsti t Ut ed a4d ag ¥rast nonosubstituted phenyl and
het eroaryl wherRR the substituents of the phenyl and
heteroaryl groups are selected fromthe group
consi sting of hal ogen, -CN, Cl-C3-al kyl, C1-C3-al koxy

. . j Fﬁ(?? S tituted

in any %ﬂ%ns)%: ég'ﬁg&égpﬁg?grbggﬁv t gkg%(g?? ?rtlyl]?gtg 'sé%? whi ch are

pharmapelticdllycicteptable salt traveqs, whbersirsinithgyfasmuladt ogen, - CN,
Cl- C3-al kyl, Cl-C3-al koxy and CF3: COWN CONRLOR11;
COOR12, CF3; hal ogen; -CN;, NR13R14, OR'; S(O nR16,

the ringR 2N BdMprisextthBieRo chtbon Gtormns tommondd tigering A @hd dine

cycloalkenyl ring in formula |, is an aromatic 5-membered or 6-membered ring

containing 1 or 2 nitrogen atoms as ring heteroatoms, or an aromatic 5-membered ring

‘containing 1 ring heteroatom which is an oxygen atom or a sulfur atom or 2 ring

heteroatoms one of which is a nitrogen atom and the other of which is an oxygen atom

or a sulfur atom;

R' and R* are independently from each other selected from the group consisting of: H;
unsubstituted and at least monosubstituted C1-C1g-alkyl, C>-Cio-alkenyl and C2-C1o-
alkynyl, the substituents of which are selected from the group consisting of F, OH, C+-
Cg-alkoxy, Cs-Cs-alkyimercapto, -CN, COOR®, CONR'R?, and unsubstituted and at
least monosubstituted phenyl and heteroaryl where the substituents of the phenyl and
heteroaryl groups are selécted from the group consisting of halogen, -CN, C+-Cs-atkyl,
C-Cs-alkoxy and CF3; unsubstituted and at least monosubstituted phenyl and
heteroaryl the substituents of which are selected from the group consisting of halogen,
-CN, C4-Cg-alkyl, C1-Cy-alkoxy and CFs; COR®; CONR™R"; COOR'?; CF3; halogen;
-CN: NR™R™; OR'®; S(0)nR%; SO:NRVR®; and NO,; but cannot be halogen, -CN or
NO: if R' or R* is bonded to a ring nitrogen atom; : '

gbruary 2007
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N2 if RL or R4 is bonded to a ring nitrogen a 6
February 2007 WD 20041014372 PCT/ EP2003/ D010 Takruty2007

and R3 are independently from each ot her sel ected from

roup consisting of: H, hal ogen;

Woz(l??{gﬂg?tltut ed and at | east rmnosubstltut%@mpmﬂyﬂosm
Cl-Clo-al kyl the substituents of which are sel ected
fromthe group consisti nﬁ%Of OH, phenyl, and
het eroaryl; OH, Cl1-Clo- oxy; phenoxy; S(O nR19; CF3;
-CN;,  NO2; Cl- Clo- al kyl am no; 5 di (Cl-Clo-al kyl)am no;

R? and l('?glf%,luéglliqkﬂdlﬁf’%fr@ﬁéﬁyh SRR 'Iea%d?d S o S3sting of
H; haloGetP SENL Wub%?tﬁ{?dvﬂﬁd%ﬁ xéésemo‘haémlﬁﬁecf cpchmeylgh@up

onsi sting CN, methyl and %
substitughtsGs wilichyare sslmte@froru ﬁsemgup pgn%ﬂmami ol nh@g ly and

hetemﬁ\mﬁgﬁ §'f g"%@%@&’ ég&? (@m t% r’ouB cohg% fb ?nﬁw‘@mﬂﬁmiﬁ.

di(Cs- C%Le(ll@i)aﬁin(ﬂl((&yb);amyna)onw erlsubBtm;tbd aﬂd ahleaﬁl peri dinyl ;

monosihegiuias PR OB ara ety SR et Beflleh ofyhich are
selecte%grt%@gthé lg%tfpsco?ﬁlsﬁﬁg BhdIbER, td)ﬁ méﬂwparﬁpmethmy @1-O£-alkyl-

en and net hox but

SO7O-Harwbetutoicdet 18ab MonoRsbsoiseb G rCaIRABEOr e sihstifgnts

of wh;clﬁ1 fafgr ?e(@ﬁ%qaﬁgmtpégh‘gbgogglsgﬁqﬁf £ %(@1 %Wﬁ@% Qj’gﬁﬁﬁﬂlhﬁ

and pip@f tﬁﬁﬁﬂéncﬁﬁ@brﬂﬂ-@(}a thedlplakriybparh of wbcbcsrunsubstﬁuied arlaéleasihg

monosialilted bsHhs s AT LI it o P P RGHne S GG Bl
halogeﬁ Do, &H iR bt [Reanfi b Faldgsh, RIN @F RO ifstR s doaded to a

bond car bon atorrslntherlng A which are
ring nitnogen steamed with the cycl oal kenyl ring and, in the case

of a pyrrole, pyrazole or 20irridazo|ering, to 1 ring

nitrogen atom R5 is a group Ar or a grog Hegar bgth
where, 6fA 18t 6-mentterethardnstictringe? o8 of thergroupeeR b IR*nBY end R* are

T
f th
o bt S TRyt oo 17t e o

R, R?, & -a0d " aarapr@whmha@ handed tarthe-cariaan atamss i the g A which

are notcsglﬁlied @h@%}y&ba!k%‘ﬂl ?lgq%ég |ﬁel‘: %%’@of )}fyﬁoﬁé‘ %éﬁﬁz‘élé%r

-lmldazcﬁé NMQ%HQ&@MtroQ&rEato(ﬁl C6- aI kyI am no and

di (Cl- C6-al kyl ) am no; C3-C5-al kandiyl; phenyl;
het eroaryl; aryl-substituted or heter oaryl -substituted

R%is a S?du%@dr‘éyérbu%tar% ofQhich are unsubstituted or carry one or more
identical or different substituents selected from the group consisting of: halogen; -CN;
NH,: unsubstituted and at least monosubstituted C+-Cyg-alkyl, C>-Cg-alkenyl, C2-Cqo-
alkynyl, C1-C1o-alkoxy, C1-Csg-alkylamino and di(C+-Cio-alkyljamino, the substituents of
which are selected from the group consisting of F, OH, C1-Cg-alkoxy, aryloxy, C1-Cg-
alkylmercapto, NHz, C1-Cg-alkylamino and di(C4-Cg-alkyl)amino; Cs-Cs-alkandiyl;
phenyl; heteroaryl; aryl-substituted or heteroaryl—subétituted C1-Cs-alkyl; CF3; NO2; OH;
phenoxy; benzyloxy; (C1-C1o-alkyl)-COO-; S(0)mR?; SH; phenylamino; benzylamino;
(C1-Cro-alkyl)-CONH-; (C4-Cyo-alkyl)-CO-N(C4-Co-alkyl)-; phenyl-CONH-; phenyl-CO-
N{(C1-C4-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C4-Cy-alkyl); (C1-C1o-alkyl}-CO-;
phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH;0-; -OCF20-; -OCH,CH20-; -CHgCHzO-;
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phenoxy; benzyl oxy; (Cl-Clo-alkyl)-CO0; S(O)
phenyl am no; benzyl am no; 30 (Cl- Clo al kyI) Cg%%kgbmaryzom
(Cl Clo- al kyl)-CO N(C1- C4- aI kyl) - phenyl
| -CO N(d -C4-al kyl) - heteroaryl
Woz‘ﬁé/{"ég&aryl CO N(Cl- C4-al kyl }; (Cl-Clo-al RWE‘*%"”S*‘”

phenyl - CO-; heteroaryl-CO; CF3-CO; -0OCH20O; -OCF20;
- OCH2CH2O-; - CH2CH20 , 6 ebr uar y 2007 WD 2004/ 014372
PCT/ EP2003/ 008103 70 1; CONR2R23; C( NH) - NH2;

S02NR24R25  R26S02NH-; R27S02N(Cl-C6-al kyl)-; and a

coor SRR CoRBYiS B 2k SRS -

and a r?s%lfé &%?gé‘étﬁra@éﬁqéﬁét%dw rribno@nﬁturﬁtd@ﬁi@haﬁﬁ pmnosydlie &t ed

roug consi sting and
e

membeiart tor bngoiheret ta@cycjﬁgentﬁwaﬂ t%ﬂro?]BestO%O%F"gec"ed from

the g ro@?%r&séﬁwﬁ ?.ﬁ ﬂcgféxﬁﬁ eﬂh@i ﬂ%"&gflg M "b%%m%’g%édg%d@fgp or
more suﬁm@n@seﬂed‘led Eromdhe bmupa:mns:p’nmgmfdialggem Cadradnd - @ab

_ alkoxy,zghhle OA(B%I” (ﬂ'—[ @E‘S'ﬁf‘rﬁ‘ﬂ[ the S ecaﬁ Pg%%&tb%clgnﬁ%,%e@tgthe

said gré}ﬁi KF 3Ry salerbad Hbﬁﬁ vﬁiéi‘elﬁmwl iestoicary) prengl erybs

are optl onal resent jn the Salpﬁl‘]é]l:lbs hu??zits
containipg, hhtercg?ayltpogtaymng And B qmgo@aqnmgggrg%s are
presen?iﬁ 5%‘%’%@ ShibdiRse Y ofE sld ngBl#;?ﬁ??nbtﬁb'staibe@%\P 8p SRt céfrbe

group conS|st|n
substitu®ad 63 onb by moréslibsBient: seldatad/frorartbe greaip Resistingef edaged,

fromt rou nsi st i H, Cl-Clo-al kyl which
-CN, Ctﬁwawbgwg§1i'¢)ﬁj?lg%§n%ﬁ%&or nore substituents

selected fromthe 15 group consisting of F,

Cl- C8-al koxy and di (Cl-C3-al kyl ) am no;

Cis s@legtedtromttmgmummslsamo het er oaryl - (Cl1- C4- al kyl ) -

H; CrGaply gl bE bE oGl By ohi By S0 FXuERuats Strhg o 1°
group dblﬂfrsﬂﬁglof ICB@g-alkbw and)il(@caalkyi)@mlandawl-(%ﬂ@ yI) and

a

heterogryrGi: 4r3r\l@’ )C—”bog)_p eI ecé&stl{m‘aw gﬁ%%@l&ﬁa substituents

selected l#b?ﬁ tHeLt}rSQp Eé{né?étﬁig‘?:lf haleg@n &Iﬁ@l—alkylgﬂﬁ-&%&cﬁy wad di{CoOs-
group consi sting of F, Cl-C6-al koxy,

alkyl)amlrpm C5- al kyl )anmi no and phenyl ; phenyl i ndanyl; and
het eroaryl; wherein each of the aromatic groups can be
unsubstituted or carry one or nore substituents

R is seletted fromh the groupheorgisting ofonsi sti ng of hal ogen, - ON,

‘H; C1-(%-_al?yi_ V%L.‘é% Iclan b(ZaSSuggﬁtl%a %ly%%)é%r ?nno?e Cszﬁgéti’tuen’ts selected from the

group consisting of F, C4-Cg-alkoxy, di{C1-Cg-alkyl)amino and phenyl; phenyl; indanyl;
and heteroaryl; wherein each of the aromatic groups can be unsubsfituted or carry one
or more substituents selected from the group consisting of halogen, -CN, C1-Cs-alkyl,
C4-Cs-alkoxy and CF3;

R®is H or Cy~Cyo-alkyl;
R? is selected from the group consisting of:

C4+-C1o-alkyl which can be substituted by one or more substituents from the group
consisting of F, C1-Cy-alkoxy and di(C4-Cz-alkyl)amino; and unsubstituted and at least
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R8 is Hor Cl-Clo-alkyl; RO is selected fromt
consisting of: 30 Cl-Clo-al kyl which can be E%e%%pzom
substituted by one or nore substituents fromthe group

Lsting of F, Cl-C4-al koxy and
wo 20@?’?%17-3&- al kyl )am no; and unsubstituted DHERISOBS 6
February 2007 WD 2004/014372 PCT/ EP2003/ 005103 71
nonosubsti tuted phenyl aﬂd het eroaryl the substituents

of which are selected fromthe group consisting of
Cl- C3-al kyl, Cl-C3-al koxy, hal ogen, -CN and CF3; R10,

| ndependently fromR7,..1S f] ;
monosubriafaridentigpeielpa e SufSi A ofini are Zgistiéd from the
roup coriRing A enid yality an-Calkddy, defdgerdChbambCF210 R13 is
group sel ec?ed frgm tyllﬁe group consisting of: H Cl-Ca-alkyl;
unsubstituted and substituted phenyl, benzyl,
10 ; r - LG Rf- CO-, phenyl-CO, and
R, ind engegglfﬁméﬁgﬁgé%é stituents of which are selected
fromthe group consisting of hal ogen, -CN,

Cl- G3-al kyl , &Cl- C3- al k and CF3, wherein one or

1 4 ' - '

R™, ind eaﬁyﬁ'ﬁ'@%'&l:%'{‘?‘{’ agﬁy’s can be present; 15 R 14,
i ndependently fromR13, is defined as R13; R15 is

. selected fromthe group _gonsisting of H Cl-Cl10-alkyl;
R", inderendestiyfremxy lw&gﬁgﬁi - and substituted and

unsubstituted benzyl, 20 phenyl and heteroaryl, the
substituents of which are selected fromthe group
R is salected sormipe godupheonsigling o CN, C1- C3- al kyl , Cl1- C3- al koxy

B e

CO-, ph@ﬁgS@QI,idﬁlﬂ Hetero@§i-C-, o sabstuenthofobhiclmaremselected from the
substituted by one or rmr)a S%&Sthstuentép%el cted fro
group congisting & BIagsAeiC, GreacAikyb, C ol akoReand Cha,qersi Ang, 8

O r Seh-Ca- al kyl am no and
more Oﬂ?%@ﬁye@ﬁ%ﬂ%? CF3: and substituted and
unsubstituted phenyl and heteroaryl, the substituents
R, indgifae:%én%lgfr%% ﬁ?ljs%%?iggd £§ Rm;the group consisting of

R'%is selected from the group consisting of:
H; C4-C1-alkyl; (C1-Ca-alkoxy)-C1-Cs-alkyl- and substituted and unsubstituted benzyi,
phenyl and heteroaryl, the substituents of which are selected from the group consisting

of halogen, -CN, C4-Cs-alkyl, C1-Cz-alkoxy and CF3, wherein one or more of these

substituents can be present;

R is selected from the group consisting of:

C+-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, OH, C4-Ce-alkoxy, aryloxy, C;-Cg-alkylmercapto, C+-Cs-
alkylamino and di(C1—Cg-aIkyl)amino; CF3; and substituted and unsubstituted phenyl
and heteroaryl, the substifuents of which are selected from the group consisting of
halogen, -CN, C4-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":
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hal ogen, -CN, Cl-C3-al kyl, Cl-C3-al koxy and CF
wherein one or nore of these 30 substituents cgﬁ:dﬂ%aryzom
present; R17, independently fromR7, is defined as R7;
-------------------- - - 6 February 2007
WO 2046447814372 PCT/ EP2003/ 008103 72 RIS, 'FFoTé"'p"éﬁ“&’é’Pﬂl?’y
fromR8, is defined as R8; R19, independently fromR
16, is defined as R16; 57 0, independently from R16,
is defined as R16; R21, Tndependently fromR6, is
defined as R6; R22, independently fromR7, is defined
as endgntly fromR8, is defined as
R'™ mdggendepﬂmfromr{ﬁeﬁeq% Ela? romR7, is defined as R7; 15
R25, independently fromR8, is defined as Re; R26,
|ndependently fromR16, is defined as R16; R27,
R™ ndep@ﬂmﬂmﬁnm@ Stisgafimedds R defined as R16; 20
heteroaryl is a residue of a 5-nenbered to
10- menbered, aromatic, nonocyclic or bicyclic
2 indepéreicptly fom R@nrsaieﬁnetgawﬁés or nore heteroatons
sel ected fromthe group consisti ng of NN O and S; 25
the group Hetar is a residue of a 5-nmenbered to
R, ind%géﬁﬂ‘éﬁﬁ F8th RE DNl asRPoCcycl i ¢ or bi cyclic
ferocycle containing one or nore heteroatons
sel ected fromthe group consisting of N, 0 and S
7yl or naphth-2-yl; 30 the
md%ﬁ%ﬂeﬂénﬁy%whésn %ﬁgﬁﬁh 1-yl or naphth- 2. yl; 6
February 2007 WD 2004/014372 PCT/ EP2003/ 008103

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,

RZ, 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;

the group Hetar 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;

the group Ar is phenyl, naphth-1-yl or naphth-2-yl;
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73 mis 0, 1 or 2; nisl,2or3; 5 for the nanu%%% ure
of a nedicanent for the stinulation of the expressio
of endothelial NO synthase. 10. The use of a conpound
the formula | as defined inclaim9, in a
WOZ@#’&’F‘%—% soneric forms or a mxture thereof® T’EP% bl °
rati o, or a pharmaceutically 10 acceptabl e salt
t hereof, for the nanufac? re of a medi canent for the
treatment of cardi ovascul ar di seases, stable or
unst abl e angi na pectoris, coronary heart disease,
Pripzmetal angina, acute coronary syndrone, heart
mis0, 197 fure, nyocardial infarction, stroke, thronbosis,
perlpheral artery occlusive disease, endotheli al
dysfunction, atherosclerosis, restenosis, endothe
nis 1, Z@ndige after PICA hyperten3|on essential 15
hypert ensi on, pul nonary hypertensi on, secondary
hypert ensi on, renovascul ar hypertension, chronic
for the mbmnfacmmm‘emhﬂdicamen’eﬁoeﬂta stienuttiohuof the expression ofi cul ar
ﬂ a di abetes, di abetes conplicati ons,
enmﬁh%@L éy 95 r et i nopat hy, angi ogenesis, asthna
bronchi al e, chronic renal failure, cirrhosis of the

10, ThesS6ce rcoSiRRINa T e pTiga) 88 ARISS A PRI of
sterems%?ﬁéilic‘?{f@%%gg@tng{t]ur"réggéé}%oﬁﬂ aﬂ??étme BPBPHSAhackRfBAlyor Of
acceptable salt thereof, for the manufacture of a medicament for the treatment of
cardiovascular diseases, stable or unstable angina pectoris, coronary heart disease,
Prinzmetal angina, acute coronary syndrome, heart failure, myocardial infarction,
stroke, thrombosis, peripheral artery occlusive disease, endothelial dysfunction,
atherosclerosis, restenosis, endothel damage after PTCA, hypertension, essential
hypertension, pulmonary hypertension, secondary hypertension, renovascular
hypertension, chronic glomerulonephritis, erectile dysfunction, ventricular arrhythmia,
diabetes, diabetes complications, nephropathy, retinopathy, angiogenesis, asthma
bronchiale, chronic renat failure, cirrhosis of the liver, osteoporosis, restricied memory
performance or a restricted ability to leam, or for the lowering of cardiovascular risk of

postmenopausal women or of women taking contraceptives.
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