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WD 2004/ 014372 PCT/ EP2003/ 008103 1 Acyl at ed,
het er oaryl - condensed cycl oal kenyl am nes and their use
wao@hasataceuti cals The present invention rel RCEEPR@®3/008103
acyl at ed, heteroaryl-condensed cycl oal kenyl am nes of
the forrulal, 5 R~ 0 RRS ANI R3 (CH2)n H R4 in
which A, Rl, R2, R3, R4, R5 ahd n have the neani ngs
i ndi cated bel ow. The conpounds of fornula | are
val uabl e pharmaceutically active conpounds which are
Aoyt iioaLcghBehS SR UEI0AKEhy RIACY Sng E3PeSo 8 Phafmaceutials
at heroscl erosis, thronbosis, coronary artery disease,

hypert ensi n an r c in iciency., The :
The gipegaiiavent et R e P S loc Y usqalionyiamines o
the 'Ié:l oxi de (NO) synthase and can be applied in
congltlons in which an increased expression of said
enzyme or an increased NO |level or the normalization
of a 15 decreased NOQ I evel is desired. The invention
furthernore relatef to procesges for the preparation
of conpounds %f theg formula I, h 5r use, in
particul ar afs in pharnaceutical s,
and pharmaceuti ca > ]
Endot hel i al 3 HNOS-111) belongs to a
group of thrgg |so=nzyn%§q95§ whi ch produce nitric
oxi de (NO by oxi d&'i on of argi nine. Endothelially
released NOis of central inportance in a nunber of
key cardi ovascul ar nechanisns It has a vasodilating

in WRETER: B o e oty 228 ™ 0974 18 heaRrter RUFR G dow The
con‘Ef nUfsfo%ﬂnﬁlﬂa Pfaré %Iu@%le phaeidteitisgilyeadtiel scom@gsdunds which are
ndot hel i al NO synthase is subject to physiol ogi cal

usefildn the tieainartof ygriews disegae states ingliding gardiggascular disorders

suchiURREIRHAAg%, FSunbel EoBRE AATREIAR Rk oh and
cardiat msufficlengnderly Lﬁtﬁéglﬂate?ﬂh@r@xpﬂdﬁb@m dethe 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 produce nitric oxide (NO) by oxidation of arginine. Endothelially released NO is
of central importance in a number of key cardiovascular mechanisms. It has a
vasodilating effect and inhibits the aggregation of platelets, the adhesion of leukocytes

to the endothelium and the 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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activation through phosphorylation of specific amno
acids, but also by direct WO 2004/014372

weAUBPBGD3/ 008103 2 interactions wth speci f PCT/EP2003/008103
proteins. Stinmulators of this, usually transient, NO
rel ease are, extracellular arginine, 17R-estrogen and
the nechani cal stinmulus exert2d on the |um na
surface of the endothelium by the blood flow (shear
stress). The latter additionally |eads to regulation

. . .at Bict ’
ol P Al iy 08 L T il o lose

are,\&tecalilar bsgm;:iaenﬂs?[ﬁbstmgem Bnd the mefur‘naglcedastﬂrrmhts exerted on the

i ncrease in shear str th t
lumigBl 89TaGe AhRandoteliga By fhe 8@1@%\'0\@%%2%?%& &Q@g'%‘i’ie"
addﬁigjsn%\[l}g{é%b‘aéét%trquﬁﬁéﬁ rri)éﬂuous‘ ﬁ\eQPads%rlbﬁbrl?éﬂs ?I!o Tleé,‘fSF example,

una y proven ,
Seses atpl.€CiradResesichatd @199@ 349nwgte ablgi by nmeadegé ekercise training

foll owed by only a transien oV,
anddhaindiensein e et S9segREBSW 1 pblsth # dfatkeqingrease in
ronary heart disease. On the other hand, the
significance of the upregulation of the eNOS protein
is 15 scientifically accepted. Thus, there are

Whe’thgghﬁ i CQ@%E?&% %%tﬁﬁrﬁ;{}fbg%j te Iivreé@%o \ﬁkct)'léas &gt been
una%ﬁl%%Wlfﬂro%ﬁsWﬁ9§ foP ek&i@pld @U%lhi@%flbﬁ‘@f afHige brgidihe@ose is

an increase in eNOS expression in Vvivo
followedtibg onht a trangsient aproxament incthe. errs!@‘thelLuekdeeeoderysoasorelaxatlon

S addltl ally known that single point
in pﬁﬁe%%ivgh‘gcqrﬁng%h%a Blsgﬁg?‘ng regi on of the eNCS gene
("eNGOS pronoter™), 20 and the reduction in the rate of
eNCS gene transcri Etl on associated therewith, in the

On maﬁh@; bapdpiiesigificanceseidbeiupreaulaiiomobine elNOSretein is
soicatfighihiocint6d HButher 3 mairidl BT EnBW et s protociive

prop&tiesiofiite HMGIBIA rédudtagnimbibifl isimnedstatiilcan be attrlbuted besides
post-transcriptional . 25 nechani sns of eNO§f ul ation .
to e Bpiddeweriag pffars lRpiadarhtoan KicgraseURRY Osrexp gssion i vivo

Eng esso&dgr %roSSHSE'R‘éAq/ gd @QA@?%@?@YBSEO?'Itslgra%?ﬁﬁmally known that

in’very earl ages
smglerp@umwﬂsteubas lrﬁilﬁﬂ'dlalnkmlgtregmrpmfsthekdl\to&gene ("eNOS promoter"),

and e BBl cbeIata of UGS denearautaroleR apser et iagtein. in the
JorfleofBeplgh ESELTRENTE ah D Tt RACST @RS spasme
(Nakayaimal etgil ¢ flircalzdiog &9, (199%2864) tical steps in early

at herogenesi s are speeded up
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 measurable pathophysiological
and morphological changes. Thus, critical steps in early atherogenesis are speeded up
by a decrease in endothelial NO release, such as, for example, the oxidation of low

density lipoproteins, the recruitment and deposition of monocytes in the intima of
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by a decrease in endothelial NO rel ease, such as, for
exanpl e, the oxidation of low density |ipoproteins,
W b@4oesrui t ment and deposition of nobnocytes i PCT/BP2003/008103
intima of WD 2004/ 014372 PCT/ EP2003/ 008103 3 vessel s,
and the proliferation of intimal cells. A consequence
of atherogenesis is the forn&tion of plaques on the
i nside of the bl ood vessels, which may in turn | ead,
through a dimnution in the shear stress, to a further
r Ine,
ves 981 835 oRRANIEY Al Poel e heasatiings FEibosposis st
formaloall of plaquesvars i inatder of the ddandevasselsh avhich niaydgudunt lepd,

| ead
throph apuineio AR Rhesbs ot 8 gperteciisa i anfeetial NO
relegﬁg aﬁH? 1‘Eﬁ'th%(re HBRI PSS T tAE Fb’aﬂﬂﬂ@g%‘&hb@ chtsteaNIONE also a

ese disorders nust accordingly be to interrupt this
vasoditstor, afdemem@theyemﬂ/foeqamtly@lsm adadethypeitansinm woich may, as

res e transfer experinents mhlch lead in
an '055 Cf%‘?&%?eé}ﬂﬁj &2URE furdhengidan ¢ & in previously
damaged vessels are in fact able to counteract the

descri bed processes and are thus evidence of the
Thecain efca thasspeitia aprroaph te tentreatara o thasegdisorders pust

AT B R 8 BT P g o

expfedbidrt Genefrhngier erpaiabnisrvainisls ld inovitrate oeaw)@sessmn of NO

are disclosed in the literature. The statins
synthase inlpredaysiydemaasst vasselts aiedn faghabje fo coynt ebﬁﬂtghe described

proé%g%siqr}gﬁac‘rg tﬂ[] WOl ch! fwgﬁﬂeg 05PN Spér%g@ﬂt (Yathne et al.,

crease In IvO as

HurﬂfG%ﬁbT@#tﬂl(lZOOO eng20). t he known range of side
effects of this class of substances it is unclear how
far 20 this effect is present in a toxicologically

Sl 0P Y YERTR olieRRopS it h 2Tl AL 2 drec

effergonteNOBit@nscriptioreand ekpmserogmrezhmlosed)m thiediteratura. The statins
Whigh a8 AEHAY {198 AP S EFLATo IS aY o fofe POy s a8 gy Winich it has
beﬁ%ﬁp@g&%@'tg daftd fooifow Eu&ﬁ‘bﬁ‘?r?@éﬁsé‘wpémﬁ‘ﬂ Vo Ws helgé effect Butin

wever |cat| ng a specific way of achieving thi
vieWOf B RiSeir BanyoDSide ®ffedts ofiisouda Seabamsiancantt is unclear how far

o e R S R BRI s o 1,

30 endot hel i al ceI | s and are useful pharmaceutically
active ingredients for the treatnent of
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
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various di seases, but there is an ongoi ng need for

further eNOS expression enhancers WO 2004/ 014372
wWEONARPBED3/ 008103 4 with a favorabl e proper t RCT/EP2003/008103

profile. The present invention satisfies this need by

providing the conmpounds of the fornula |I and nethods

of using them Certain acyl ated cycl oal kenyl am nes

condensed to an imdazole ring which bind to the 5

hi stam ne H3 receptor and are useful, for exanple, for

i oS ) YL ¥ 3882 po b proviang

the compoahd=of/therformaala icamtteretrestist af using thetazol e ri ng
whi ch carry a 2-al koxy-4-am no- 5- hal obenzoyl
substituent on the am no group and are 5-HT-4 receptor

Cerl%?ﬁl Zgéﬁo‘ejﬁﬁd&@%@%%nﬁen?&@b BR9mid=L8ldERY which bind to the

3 discloses nociceptin
hlstmirmgldﬁlrecsptosahdn lard Osefull, doaexaraples fatthe traatoentief overweight and

obegl ; ta%ghs?c@/srﬁvaﬁgq@f/ﬁgb%tﬁg 8@@2&3&?4%@!03% cycloalkenylamines
con&bﬁ&dim é\?rrﬁudézale&lﬁg%h@hwr é’f?témﬁ)@%&-%lﬂhlﬁ@@halﬁbéniéyl

di chl orobenzam de has been descri bed by Koehl er
subemtuant o theJamina giowrandsaie, 561 -4 regergol age@pts ussfy, for example

or s o LRI, EB 14780, PSR B St anogorits us

as afrgl i& WhidR inEludB2eRain Aeyiamihd-Sibbtituted ﬂ,?@tetfar@dyoqumohne
0

heir stereoisoneric forns and m xtures thereof

derigatjvesaiN-(2-amirp-bib7, %ﬂe&rahu@@ﬂnrwdrwqutf@éphra@rﬂ) 3 t s

o EBRLamNERS, gk R 1] BYLBebi RSy 1 D e o0

577@nd968g cycloal kenyl ring in fornula I, is an
aromati ¢ 5-nenbered or 6-nenbered ring 25 containing 1
or 2 nitrogen atons as ring heteroatons, or an
. oat om
A sEHBERSH o RN Rhoh e RN HeBchril Apfbsa
cycb%tl@rﬁ@mmswmmformmla:h is a nitrogen atom and the
ot her of which is an oxygen atom

1

R o)
R >—R5
N, |
R® (CH,), H
R4

in any of their sterecisomeric forms and mixtures thereof in any ratio, and the
pharmaceutically acceptable salts thereof, wherein in the formula I:

the ring A, which comprises the two carbon atoms common to the ring A and the
cycloalkenyl ring in formula I, 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;
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or a sulfur atom WO 2004/014372 PCT/ EP2003/ 008103 5

Rl and R4 are independently fromeach ot her selected
WO p@a014322 gr oup consi sting of: H  unsubsti t ut BCI/APIN0OF008103

| east nonosubstituted Cl-Cl0-al kyl, C2-C10-al kenyl and

C2- C10- al kynyl, the substituents of which are

selected fromthe group consi%ting of F, OH C1-

C8- al koxy, Cl1-C8-al kyl mercapto, -CN, COOR6, CONR7RS,

and unsubsti t ut ed and at 5 | east nonosubstituted

Y areff eBE §f T"éé%heotﬁ&eséléaﬁd'ﬁdiﬁ@ﬁégﬂfud Shsisting of: H;

phenyl” an aryl groups are selected fiom

unsgbstlmtedcmﬁi altleagt rmbnbsubsgierted {I1:PC1o€alkyt3Ca-|(I<1y-|ajkenyl and Co-Cio-

aukywhm%"@%&ﬁ%@%g%g% QIR 4ot it 154 Srdilp c5&Rdting of F, OH, Cr-
Cg-eﬁH Yehk 9{11 gfbh -eNe Cft?d)R@t@dr\Iwm bhe uﬁé@blﬁltuted and at
¥ stl n %, - -C3-al kyl, Ci1-C3-

Iea%mmbr(d%&bsm phﬂﬁRﬁDﬂMtem@kMer@me shbsfdig@nts qfdhe %enyl and

et ganb ST Eed BRMS SiayPoRetp dyAtibell GG E-Caalio
C- (t}:? Lafkokl %gldrt')ff{ %@Ubﬁtt@!@d ard ﬁﬂéaﬁ&n@h@summ@dqﬁiéﬁWand

om each other selected fromthe group consisting, of:
heteipahd theyeubstitapnts wf sitich ateusalectad dram thegeup consisting of halogen,

o) ub C10- 111 ®.
Nk Car Gl A CR e CONRIR Y IR R Fa: halogen:
CI\PWR” oR'®, B@@@?ﬁrso NQ“'FR@larQl&KE bakyanmpt&eaxalogen, -CN or

NC2; C1-C10-al kyl am no;
NOﬂlf(RilorcEi‘dsmqqu)iafmaqrmg nitrogen 24Py | ) - CONH- :
unsubstituted and at | east npnosubstitut ed
phenyl - CONH- and phenyl - SO2- OG- the substituents of

R? A RR apé mda@nd@h&y‘ifrbrmmémethgr eeleotenhﬁolslttheggmtﬁp consisting of:
hal ogen, - and net hoxy

H; redpgen;: Cl%w@gbﬁf@tu{ eskenghat leasi @9@98&%%&%&?9551 Pufr gyl the
sub%ﬁfu ﬁ é‘}\w&n Qé)se fdife P HOH fhbﬁahg coﬁgls’t’iﬁg%?'oaﬂ ®henyl, and

rom roup Consi
hetdtda@l 03+ £1kmo}ah®xy; phwoqulS(d))le Gyl -@NpBIO21 Cand4p-alkylamino;

IR U TR AT W e
mo@%%ﬂf#ggfﬁeﬁﬁ @tl\ﬁ-‘fj A PPhEANR-HH L0 15E 8SbSHitLEBks T which are

ogen and net’hoxy; but cannot be
seléeted fom thelroup dddBistingRE hatogRa, FSNboretkyl ang methzsy; Ci-Ce-alkyl-

L8y HOSSRR T S Fon bbbt 7 EOIRIEE ptstons
of Vihi€h aPé mﬁ%@;}eoaﬁ@mathé d?@u%j @Qné@tlﬁd‘@f Fadl(@PO@Ia‘lKW)dnﬂnb hsyrrolidinyl

ring A are not “shared ycl oal keny

and pipgrideayt] andf phenys-C&- Hhﬁmvwmpf)wﬁtqhds Mnﬁgbst;[tutegj @jrat least
mo%osubstltuteg by “Ribstituents selected from the group consisting of C4-Cz-alkyl,

halogen and methoxy; but cannot be halogen, -CN or NO; if R? or R%is bonded to a

ring nitrogen 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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30 R, R2, R3 and R4 are present and are bonded to the
carbon atons in the ring A which are not shared with
wo b@soysinal kenyl ring and, in the case of a pRCT/BP®)3/008103

pyrazole or imdazole ring, to 1 ring nitrogen atom

WD 2004/ 014372 PCT/ EP2003/ 008103 6 R5 is a group Ar

or a group Hetar both of whidh are unsubstituted or

carry one or nore identical or different substituents
selected fromthe group consisting of: hal ogen; -CN,

R® %ﬁigﬁiﬁ%ﬁa‘ d@ﬁ%&éﬁﬂ?ﬁﬁ\ df%ﬁ&h '&P@Gﬁé%éﬂttﬁt@ﬂ%? carry one or more

- - alkyn
lderﬁ&amlﬁémwbﬁlué}m %Ilmteahmom)tm@roup conS|st|ng of: halogen; -CN;

NHzg Hs‘gél?é%&ea@rﬁ/dlt %Fg%é}d%w%%%&% s'%fgf'e@opalk’&ﬁzf?ﬂ o-alike%/? Co-C1o-
alky@l’ % (91 gy @"1 d)%?ﬂayléﬁﬂ@an@ﬁkﬁﬁm&%ﬂaﬂﬁmlhﬁ%he substituents of

no an Cl-C8B-al k am no;
whlasa@seiéktaddrqm the gl’mrwdzqnsn&imrcaf H, @nde-alkoet iarylexy C1-Ce-

sl L3 et e 2 g

phe(H@iHE{e?Hé@P eélﬂdéltlﬁj’fé@@r he(é?éa@l—@ul@étituieh-wlralkyl CF3; NOg; OH;

- C10- al'kyl ) - CO- N( C1- ggfg .Lheny
pheph)eyt)benz@oxg, 1@*oeallkﬂb-@@@,, (KD B? ;§4j,|pt@m|¢m|no benzylamino;

(01- ﬁ%yﬂcégbnfﬁﬁé&%é%@@@&%@)aﬂﬁ A BRI, phenyi-CO-

Eﬁ%g)h H-; HSB5I2yI-CONRZAR2 32l Ikyl)-CO-;
NCE&N R21SOPNH- ; R27S(2ﬁl>ZC1 al k;)%la O esaliar)-

phenylsCOucheterearylaE Q- ae Bt CH-; F0CHeRst - %ﬁzﬁnsé@ﬂz&%-? -CH2CH,0-;

CoRE L e N B O RS s G R S C Gralk)s

andf4 psBidie bhe sgtupatedasretileastmyomduisatiratettialiphatici mionocyclic 5-
het erocycl e can be subst

mergBE’Rd m&mgﬂggqegcheggrqcylgf%u%q%gaigﬁ'@gﬂe?cgagI érﬁato&ps selected from
the &ﬁé@&ggns gt;ilr}ﬁf ! byé §lyfin i?étgr@éry/fcle%n l%@u@éiﬂut@ﬁ%y one or

ere sal erocyc e tan optiona e condensed
moﬁe‘wbﬁltue:htg selepte@rfrmm thbegrsuap dongslsmg béhaiogew@r-éisfalkyl C4-Cs-

[ |
alkioh b2 b a; Wi SHId NotaRGrcle sARAIPAEG g gpadensed to the
saﬂ"ﬁ dib Af 6r %téﬁ@?hgl}b HethrPvRE RS a!l'ér;fllhﬁet%%é’ryl phenyl aryl-

stltuents e said group Ar he sai dW?I
contiihig, hetamoanyl-contagting andthleyylewtamlng)g@umb lthafﬁthptlona"y

ek S e AP 0 L 898 B con o
subfcsgﬁﬁ%)ée Bg o%"e%%ﬁnéfé“éfdﬁtlkd&té?%ele%‘fed'froﬁ]th@b(?o@ﬂ) kphsistg bf halogen,

ubstitut ed bK one or nore substituents
-CNs &l eCt-atkyl, i@l Chés-alkoxyp apdrsksti ng of F, Cl1- C8-al koxy

and di (C1- C8-al kyl )am no; aryl -(Cl-C4-al kyI )- and
R® is selected from the group consisting of:
H: C4-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, C1-Cg-alkoxy and di(C+-Cg-alkyl)amino; aryl-(C+-C4-alkyl)- and
heteroaryl-(C1-C4-alkyl)- both of which can be substituted by one or more substituents
selected from the group consisting of halogen, C4-Cs-alkyl, C4-Cs-alkoxy and di(C1-Ce-

alkyl)amino;

R’ is selected from the group consisting of:
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het er oaryl - (Cl- C4-al kyl )- both of which can be

substituted by one or nore substituents selected from
w0 b@401430p consi sting of hal ogen, Cl-C4-al kyl , PCT/EP2003/008103

Cl- 4- al koxy and di (Cl-C6- al kyl)am no; 30 R7 is

selected fromthe group consisting of: W 2004/014372

PCT/ EP2003/ 008103 7 H; Ci1-Ci10-al kyl which can be

substituted by one or nore substituents selected from

the group consisting of F, Cl-C8-al koxy,

H; CILE Ganlfeft wiMidty béﬁ'ﬁb%b@.ﬂﬁlté@ B?Y)'ne dRoMd substielashits sele@ﬂﬁi from the

heteroaryl wherei n each he aromati c groups can

groumeansistinguafe Q)1|=Ce:-aH409<)’o¢hléC1-6|s aumﬂ)@r@ugsﬂndtm@rwé, phenyl indanyl;

and %ft%%ta& ,k\{v,ﬁé’r'&@ea eﬁﬁ% @%gﬁfp'tl fwd:fg rg@eos%eﬁqbgflt%d or carry one
or rrfé1=e @&Bsﬁthléms sef8cted fiokh @1 Qﬁbufpfwﬁsiéﬂmggjfmalbcgﬁwscm aCs-alkyl,
of : 10 C1-Cl0-al kyl which can be substituted by one or

C1-Gmalkoxy Bad iGhsent s from the group consisting of F,
Cl- C4- al koxy and di (Cl-C3-al kyl )am no; and
unsubstituted and at | east nonosubstituted phenyl and

R® i et & OACY-alkhe substituents of which are selected from
the group consisting of Cl-C3-al kyl, Cl-C3-al koxy,
hal ogen, -CN and CF3; 15 R10, |ndependently fromR7,

R? i%g?%%{éé{ﬁgng@e%?%&E{ms%ﬂgi&endent ly fromR8, is

I'ne ndently fromR6, is defined
C4-@-dRoyl whith Bas3 bessubstititéd By fonerortrheregsubspitues froni thg group

f: H Cl1-C6-alkyl; t and ti
oninng o i oot T T 1l st s
mor\?\#ﬁ%ﬁ itutdd gh?@i h tﬁpsubéﬁ"tﬁeﬁ’ééktﬁtwméﬁ BPé‘ s8kcted from the
I'ch are sel ect e rom group consisting o
grouptogsisting NG 1-Ch-ali3A ,aﬂ)kfz]yallmxycﬁah)lgleoxyCNramd@Es,
wherein one or 25 nore of these substituents can be
present; R14, independently fromR13, is defined as

R10 tivSroth IFFC Isedbileemad R& group consisting of: 30
Fm%[i 'cigl%' Y o e Ry 2cl- Ca al kyl - and
substi tut ed and unsubst i tuted benzyl,

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

R" is selected from the group consisting of:

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

more of these substituents can be present;
R™, independently from R, is defined as R,
R'S is selected from the group consisting of:

H; C4-C1o-alkyl; (C4-Cs-alkoxy)-C4-Cs-alkyl- and substituted and unsubstituted benzyl,
phenyl and heteroaryl, the substituents of which are selected from the group consisting
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phenyl and heteroaryl, the substituents of which are
sel ected fromthe group consisting WO 2004/014372
weOnABRPBED3/ 008103 8 of hal ogen, -CN, Cl-C3- aP&IEP2003/008103
Cl- C3- al koxy and CF3, wherein one or nore of these
substituents can be present; R16 is selected fromthe
group consisting of: 5 Cl-Cl® al kyl which can be
substituted by one or nore substituents selected from
the group consisting of F, OH, Cl-C8-alkoxy, aryl oxy,

o By 02 01 OBl oL o g oo s

substitsemistcanuieepgrgsketlyl and heteroaryl, the substituents
of which are selected fromthe group consisting of
hal ogen, -CN, Cl-C3-al kyl, C1-C3-al koxy and CF3,

R'® 8R4 &¢1Bd 9idfn e RIUD (ans‘ish!lﬁéfbflo substituents can be
present; Rl7, independently fromR7, is defined as R7,

Cr-GRaslkyl N\decpieaaile helsubstisitedy one areneieeaybsiiiuRpis selscirdgrom the

ol HBANEINAY, GEOE Bab, SEHPRESD 28 Eimolt, o -

aIkyIdﬂﬁﬁ@Qiiﬁﬁdl(dl%C%faﬂWI)B%lanC%farfd%bmnﬂﬁd aﬁaéhnsubstltuted phenyl
i ndependently fromR7, is defined as R7;

andihetrypendcthe substiientsof Which e selecied tqgm thgggrggp consisting of

halog%geg(zlﬂdéhtqualhlbﬁ} %-alk@xyﬂgﬁfgdﬁ @ \?/ﬁe%é? oné%ﬁﬁé%r,e of these

substitdepensenie prdsentn R16, is defined as R16; R27,
i ndependently from R16, is defined as R16; WO
2004/ 014372 PCT/ EP2003/ 008103 9 heteroaryl is a

R”,riﬁ&e e(hftlyqro?n wng eﬁoisliQ? .nenbered, aromati c,
non

Ic’or bity c erdcycl e containi ng one or
nor e heteroatons selected fromthe group consisting

N, O d
R omdependea}lr’gly fiom R®, is defined as R®;

R, independently from RS, is defined as R'S;
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®;
R?, independently from R’, is defined as R’;
R%, independently from R®, is defined as R?;
R, independently from R, is defined as R'®;

R? . independently from R'®, is defined as R'®;
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5 the group Hetar is a residue of a 5-nenbered to
10- menbered, aromatic, nonocyclic or bicyclic
whedoeoByrl e contai ni ng one or nore heter oat oMBCT/EP2003/008103
selected fromthe group consisting of N, 0 and S;
aryl is phenyl, naphth-1-yl or naphth-2-yl; 10 the
group Ar is phenyl, naphth-1-91 or naphth-2-yl; mis
O, Lor 2, 15 nis 1, 2 or 3; with the proviso that
conmpounds of the formulae RL ONO R5 \\ 5 50 N R50~
R SRR s i A
bicyGic itstesddygle calitaiding ank ok moremetdroatanag eglected from the group
Cl- C6- al k I%ﬂjﬁ, hal ogen, -CN, CF3, OH, am no
congiptings Ol ) o and di (CLl-06-al kyl )ani no; 25 and
conpounds of the fornmul ae WO 2004/ 014372

PCT/ EP2003/ 008103 10 H R51 HR52 NN Y RS5 52 55 Y .
the e®Ip\ Hedar B3a pegdugrofa fnanernbered 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;

mis 0, 1 or2;

nis1, 2 or3;

with the proviso that compounds of the formulae

0)
R 5
o N >—R
\ R’ R p—'\‘\
R N o
N~ (CH,), H o R*

are excluded in which R is selected from hydrogen, unsubstituted C1-Cs-alkyl, C4-Ce-
alkoxy, unsubstituted C4-Ceg-alkylthio, halogen, -CN, CF3, OH, amino, C4-Ce-alkylamino
and di(C4-Cg-alkyl)amino;

and compounds of the formulae
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are excluded in which R51, R52, R53 and R54 are

sel ected from hydrogen, unsubstituted or
whyanoxp7substituted C - C6-al kyl, hal ogen, am POI/EP2003/008103

Cl- C6-al kyl am no and di (C1-C6 5 al kyl)am no, and R55

IS unsubstituted or substituted phenyl, thienyl,

furyl, pyrrolyl or oxazolyl10and the conpound

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 is excluded. 10 If groups or

substituents in the conpounds of the formula I suHh

as, for exarrple aryl, heteroaryl, alkyl etc., can be 55
presem’'several Hi nes, they all Rridep

gach other have the meani ngs i ndi cal henc ,
Ri%_eaek NG gu Bl ., be identical

each ot her. As an_&xé
| )am Ko group may @5 be nentioned in
R. N LKyl substituents can be id i cal or
different. Wien a group i @dhe conmpounds of the
formula | can be at | east nonosubstituted, or when it
carries one or nore substituents, it can be
are 8xfladed it edichfRY, BXART endd¥ are setaoted frbrreleydrogelm runubstituted
five substituents. Wen a rou |ssb ed by

or hyfroyreuibatiiued Cueralkyh alovelnerina dric larindand'§i(C1-Co-
aIky'Q?E‘Mé G 855 ?kynypa%tédv SR RRGILLEY 'bﬁénylzﬂ'néﬁ%)/furyl pyrrolyl or

resi dues can be | inear
oxabMyhched acyclic or cyclic. This also applles when
they are part of other groups, for exanple al koxy
groups, al koxycarbonyl groups or substituted am no

ande]gléF}ﬁgao%dWSﬂMﬁM F59, @t@lﬁdHkaB-ﬂﬂh d2<5x HA-B83§1)-3,4-
al ky roups are nethyl, ethyl, propyl butyl, pentyl,
dichenopenzdmajteyis exoliuded, nonyl decyl the n-isoners of
t hese residues, isopropyl, isobutyl, i sopentyl,
sec-butyl, tert-butyl, neopentyl, 3,3-dinethylbutyl.

If rBUSsb?%Db@ﬂlthéhtshﬁ&ﬁe ébﬁfbo@ﬁ@é 85 tHa/fonmalaliasch as, for example aryl,
cycl oal kyl groups and cycl oal ky] - al kyl - Eroups
heterornpl, alkysatet gar depresgal w@mm%t%@oa U\_ﬂ&@wdenﬂy from each

othe ﬁ%’@%g?’ﬁ%&g ﬁégﬁdlééxmhcaw é@%é ﬁ?@é c I g]ﬁ(dlljﬁ%%tse be identical

with GsdiffdRsht Wo@n éd@h @ﬂféipﬁb an%é@nqtléttwé dl(@){-@@-raﬂqﬂ)dmmo group may
cycl ohexy cl oheptyl and cycla

be myah@mckm W lpé dhe a&e/hSﬁ@stﬂu%{s|qaut%'d§9t'%ﬁﬂé>f6’ﬂff%% When a
grobgﬁfﬁe ?Agp%ﬁéﬁh?%r&&é |%g%§¥{3|8%§lﬁh8}"8§udb§tﬁlted or when it

cargdsbagbkynore substituents, it can be substituted, for example, by one, two, three,
four or five substituents. When a group is substituted by two or more substituents, the

substituents can be identical or different from each other.

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

alkoxycarbonyl groups or substituted amino groups, or when they are substituted.

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,
tert-butyl, neopentyl, 3,3-dimethylbutyl. The term alkyl here also expressly includes
cycloalkyl groups and cycloalkyl-alkyl- groups, i. e., alkyl substituted by cycloalkyl,
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5 residues are 4-nethyl cycl ohexyl,

4-tert-butyl cycl ohexyl or 2, 3-dinethyl cycl opentyl.
wao-enohesnbr e, unl ess stated otherw se, the terPCHER2003/008103

here al so i ncludes unsubstituted alkyl residues as

wel | as al kyl residues which are substituted by one or

nore, for exanple 1, 2, 3 on14, identical or

di fferent residues, for exanple aryl groups. In

substituted al kyl residues, for exanple arylal kyl -

whlciﬁyﬁbﬁé% l%bh?gm :Saﬁc Gy W%(%XW?}BE OE?(aﬁﬂlef‘b’(‘é’uch éycloalkyl

resnmqetcyemmopﬁncyhﬁobmylesyea:iopemtybnycldbexylequkdwmvlcﬁﬂd
cyclaogyl ﬁﬁfwg{oaggyk anadn ti?(la gxgéftp%d%)gon% bf g}\%;{a] ¥déntlcal or different

r.
Cs- c% glgéggc/jﬁeg Iﬂgg%igélg?)g?ggﬂéwg Ex&ME%yyéf SLfbtshwﬂddi cycloalkyl
resmﬂijémaryelwmeth'yleyd:lehaxw,l 4tarirbutyoyelahiexy @x%,ﬁe(bme;hylcyclopentyl

T e S P TR o
alkygfe% ésioyﬁ(‘/bﬁ“ag Myl k€A8ted Whith S@rubstiRiteddy dreasimhess, for

reS|dues are clo entenyl
examxotﬂ ﬂ)h&xfbow ldegztt¢aj|®epiuf&f9nt r&stt?/ cxesie aryligroups. In

AT oA SR, oS e 0
Ca)- B%L'd?@ll@fxyﬁlkyﬁ%luﬁh'as @t@@lfyﬁ@-@& -a)- aB@I S’m@t&cbstltuents can be

ot herw se, terns al kenyl and al kynyl here al so
mesmMHmae$daﬁ@ﬂbQD$mgﬂed al kenyl and al kynyl residues as

wel | as al kenyl and al kynyl residues which are

substituted by one or nore,- for exanple 1, 2, 3 or 4,

Exahfifés bfalkeayl eﬁ1cf élﬂymgrmss éateeanylt ¢rprepemzu E—pzm);ydznyl i.e. allyl, 2-
groups. |In substitute

al kenyl and  al k resid
bt Dty BRA By e TR | 2 RTGEN UG 6. Propargyl, 2-

oS0 S SeibAp oottt ous
andbélcwaﬁ@m -alkyl-aypupedie; etkypssbstitaled Hyxayoidatiserofi, which groups
contaipabiepel DUre FodRD A0GHD GG LSOO SEsidhes pre
cycl'&gbngatr@ %QEI;BBEQEW SEy By é&ﬁ%&éﬁ@%d@%’dﬁﬁ@@; ﬁ/ﬁlﬁ BYdloalkeny! groups

canhss ﬁuhsiljzuibdd:) arss olumerd idenitioal orglifietent EarGd-alkglsiesigeies, in
can CT/ EP2

paraiay Meddd WRRIOreaPpSe AR Oft e, §fe tapgialkeny and
ofy 4 Iy 5 ) i s s
andoakymyé desidues which are substituted by one or more, for example™, 2, 3 or 4,
identical or different residues, for example aryl groups. In substituted alkenyl and
alkynyl residues, for example arylalkenyl-, hydroxyalkenyl- such as hydroxy-(C2-Cs)-
alkenyl- or alkoxyalkenyl- such as C4-Cs-alkyl-O-(C2-C4-alkenyl)-, the substituents can

be present in any desired position.

Examples of C3-Cs-alkandiyl are -CH,CH;CHa-, -CH2-CH(CH3)-, -CH2CH2CH>CHz- and
-CH,CH>CH2CH>CH>- groups.

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

residues and heterocyclic residues (including heteroaryl residues) can be
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position. If in conpounds of the formula | nitro
groups are present as substituents, in a preferred
weredi4sent of the invention in total only up PCI/ERZN03/008103

nitro groups are present 5 in the nolecule. In

nonosubsti tuted phenyl residues the substituent can be

in the 2- position, the 3-pod@2tion or the 4-position,

in disubstituted phenyl residues the substituents can

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

It t
uns BRI B oo oOBH 8 oPEATBIEDR 4 B dtne suostvents
mdm:ateét ,n3thfb alpoas tefinitior2wajch austtituents can bea)rpsemttm @my desired
oSl t

o AP SSbh Al o e PRRGH 8 ublvenc, n
pref%HJ%éZéng BSdlnent Bf‘tH%eln\/é‘nﬁJhem?to?el i’onﬁr BOR ivx'/d)ﬁflt_ro ér’@ﬁE)s are present

position, , 3,5, 6-position
in thmmbjdqutearimn)orummbbhftumd phgmyl rasidues ;he wbsztliuentﬁan be in the 2-

poskighotRporteBer 108 Amitian. 1 dSBRRN eheti sesigues e
sub%ﬂeﬁf’s ddh o 23D|9(§é|ﬁdr9r2 41p6§|t|%np2$-|§¢§!bn t?b@-p@)smon 3,4-position

position, the 5-position, 6- posi ti on,
or 375-positionok tusubstéu&dmrwl r‘ca$ldua$ the wbﬁb%l@la!ﬁ ¢anybedn 2,3,4-

posfit 2 ool 25 oRuby  EROHRE 2 e Frln B B postion
In fJurRQé 'sbb@t"’cutéfd démﬁré@@ués B sbbsthueﬂitsrca&lmm thetZ8,4,5-position,
resi dues, for exanple 1- napht hyl resj dues

the zyﬁaé;ﬁapwtlon,émtaﬂas% aub-positien.r Rolyl(Fenethyinheayl) can be 5-tolyl 3-
G2l NP i SRR G2 3RehRFiod befen 1

napht’lﬂﬂi?esldlyés thesdbstisustit dah rbéaﬁ-tﬁe Plpasitiord dles 3vwos¢li0n:alme 4-
be 20 unsubstituted or carry one gQr nor

posHigns the @@QﬁgloﬂnH’IQ:@'P@Q'“OPnﬂL%E'QOFWQn |°r’i(§'&‘?1§l‘p°$r't&r] des
mon%s%b%ﬂ&ﬁé b%a‘?ﬁmyl hr?s@ﬂ@ | i I‘a’m)ogﬁloﬁ U@l%t%PHQ il Uﬁﬂ $hdY-position,

presen ONS POSSi ess
the St-p?dsmbmtthe Bvpcsitior) ¢he 7 qwsyciorr @rshhéLBaposmoln hletl'aghmymlhsdututed

nagﬁ;h%gggwaéf é)?afr%'%s ﬁ?pﬁt?wﬂfeéﬁcﬁ%%oéﬁ ﬁﬁtlp ergﬁlcﬁ@s which carry
tWO'dCQGEHFé d@#bs‘ﬁfu it ftﬁé%ﬂbf’gtgﬁ V\ﬁ %}rﬁﬁ@??@e}htwéﬁ gr§|red posmons

erived Trom het'erocyc tain ,
lndanayllra_amdhas intlude iddahet-grresidoes anki indam-nyl kreSIddeawl'ttGh Can be

or dif t. Unl d ot i th .
oo v G 58 ok 50 sELRLAAB e 1 gpso tr iy
resﬁﬁ@%r@ suBBROAREC k& sutitRy&itidr sebsfitueRtCtartbe ?‘i’@cfé?ﬂabbhy of the

hey are nonocyc¢lic or bicyclic. The nunber 30 of ring

posﬁmﬂsepcssﬂﬂeferably is 5 6, 8 9 or 10. The individual
rings preferably are 5- nenbered rings, 6-nmenbered
rings or 7-menbered rings. Exanples of nonocyclic and

UnlBE§ ¥fdted orfirRiRe Yietdrbasy fésided aAdhetir6bydiiesesidass are preferably
occurring in the conmpounds  of WO 2004/ 014372
derivet/frern dh@dzroogales 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 heterocycles can be monocyclic or polycyclic, for example
monocyclic, bicyclic or tricyclic. 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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13 the fornmula | can be derived, are pyrrole, furan,

t hi ophene, i m dazole, pyrazole, 1,2,3- triazole,
wa@44143r: azol e, 1, 3-di oxole, 1, 3-oxazol e (= OrGwBPB)P3/008103

1, 2- oxazol e (= isoxazole), 1,3-thiazole (= thiazole),

1,2-thiazole (= isothiazole), tetrazole, pyridine,

pyridazine, pyrimdine, pyrd3ine, pyran, thiopyran,

1, 4-di oxi ne, 1,2-oxazine, 1,3-oxazine, 1,4 5 oxazine,

1,2-thiazine, 1,3-thiazine, 1,4-thiazine,

theq: %1 % fséé'tlr{é‘ﬁé 'Ei%rlvéd Zaré éfafnlo"l’é'f??af éhlé Rend ihdaz¥te, pyrazole, 1,2,3-

Fazi ne, eplne
triazble3-1q2 dzteiprole, 1,B- drooﬂolezérﬁ -oxazde & onamle)mn}oxazole (= |soxazole)

1o b TSR0 b LRI gl B e,

pyrlﬁ’\ﬁﬂﬁggdoyﬁéﬂhé P hnml?yﬂﬁan' ‘ﬁqod%bﬁﬁb' 120N 1, 8%®xazine, 1,4-

gui na I ne noxa i"ne,’ phthal azi ne,
oxa:tlhe,e‘h Rtthiazptes ﬁe&-thlﬁZlﬁen hphthiazineli h2, 3dliiazioend2,44riazine, 1,3,5-

s DA e B T2 BB RS P BB Ao bopie, 1.3
oxa?é‘gs.hé af Bythiepepine' md%q’e fbé’rﬁbtl‘fl@;ﬁheﬁi@a'mhﬁofuﬁarﬁ heeriiokhigzsle,

rmor the tetrahydro form or in maxi mall
benz:cnm dreangirnigarple; banzedioxeles guinpling, dsoqaoline cinngéine,

GBS e BRSSP, 4 i and ot

napREHYPHINES, Pletidi, ot phepbthi@sné neadh ofithbat in sutelatsd form (- perhydro
aromatic as wel'l as bi cyclic 15 residues, in whic

fornyrer i partiallyinsabiratadciormp oraxampie i thesd Hﬁwd&qqf@rmé?rﬁhe¥etrahydro

o 83l sh5chm B AR . TP v espoctve

forneary lasowenh and Ryatsle] Titk term fErple andithe ,’cerm Hwtema‘nyal" as used herein
nmor phaol i ne and t hi onpr phol i ne. The ree of

compyisgrieycia residuas & wbm hoth gyelgsare @r@ atie s el gs bicyclic
res@ﬂ?é in WH%:thnq Bhed El'er]b ta'r&ﬂgpc e'li‘(llﬁa@?%ﬁ'\baéfﬁﬂ#gs to ﬂée term "group Ar"

eroc an C tarn

anddheléen bgmdp Rétari, Suttbble rﬁalerocyglesymlede for enammeedhe saturated
rings and 6-menbered scaninﬁartlcular

hetdipBvkles BYTORBSP ABBS IHGR: SR8 44 B RGNS B HdR oTorPRoline. The
degP&d Bf Q%leﬁgtgyﬁ %&?@&2@?@@6%93% dicited H ity lﬁdlvi‘cﬁfa}P@Bfmltlons

at om om ni trogen heterocycl es
Unssihirated: hetecacyciesacdry dontgien fasexanmpreot , 2108 3bdoublediwndsiwithin the

gyl SrHBStRet B A CaPeRERErLonge cpBdh RRBIIasgiso be

arofiafig, be attached via a ring nitrogen atom in
particular if the respective heterocyclic residue is
attached to a carbon atom For exanpl e, a thienyl

S e R B Pl B Wi e v oy vl

carlS’dSn atonbr Résitaes déﬁvedifr@bh” hl&bgﬁh heBsrbBydle@whictpyan gaimy la hydrogen
30 residue, 3-pyridinyl residue or 4-pyridinyl

atomesyi alsebstiUgntyat a dinayiitregen atesn.ich-as perelgi wdazole pyrrolidine,
morpholine or piperazine residues, can also be attached via a ring nitrogen atom, in

particular if the respective heterocyclic residue is attached to a carbon atom. For
example, a thienyl residue can be present as 2-thienyl residue or 3-thienyl residue, a
furyl residue as 2-furyl residue or 3-furyl 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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resi due (= piperidino residue), 2-piperidinyl residue,
3-piperidinyl residue or 4- piperidinyl residue, a

W@ edvio)43o2 phol i nyl residue as 2-(thio)norphol i PgI/EP2003/008103
resi due, 3 WD 2004/014372 PCT/ EP2003/ 008103 14
(t hi o) nor phol i nyl residue or 4-(thio)norpholinyl
resi due {= thionorpholino regadue). A residue derived
from1, 3-thiazole or imdazole which is attached via a
carbon atomcan be attached via the 2-position, the

(thlogmeﬁﬁ'\c}hhgpre%[)d%eh?r gg%":)h{o'rﬁrﬁbllngll Fé%ldl%s %l&fﬁbﬁfm}%'rééidue) A

t can arry on or nore,
residueadptivwedliro®, 1,33hiazok, ori |dndmzatalwrmh i$i dttaghedtvia a carbon atom can

substituents, Substi n het.er cles can be
be speaenita e 2GS et Ped-posion BRLT PabcBlupi o 1 n a
2-thienyl residue or 2-furyl residue in the 3-
position and/or in the 4-position and/or in the
In cdsepatietéronyclicrgrauss lsmtdrajltuteést daRe cerry dnewprymore, def example 1, 2,
on anpd/

3°rt4hé‘§%ﬁ‘§6§$'i b‘ﬁreqtﬁu S u% pﬁug "H?B Slbg]eggrg%pglles ghrbe present in

any 8 JeBREH Pb@ﬂioﬁ@ dop bxaMptehm #2ARRhY I @B8idRISIOZ-furl ftésmue in the 3-
5-position /or in the 6-position, in a 3-pyr yl
posmee iaghdéoriin thénd- @qﬂm andar @rtgfs&—powtlmema 31$I@I§nvl| r@ﬁldue or 3-furyl

ros@hEhel phifof eBElirh e Bk B BPurHRSEbEL Ry R
pyn&n?ﬂ@std@ndﬁd@%osm’bd BRd/or Pthict4-pBsitiod/api/drin the 5-position
-position. ~Suitable nitrogen heterocycles can al so

andim i thesBrRosiionninos Bdagidiny! sesiduain Hiendnppsiigniandier in the 4-

s R 8B SHRU L AR PP 05BN 41 By s e

2-pdsitiorexadrpl i theadpbbition edfords ¢m Sasosition aidier It thiel B}pesmon
Hal ogen is fluorine, chlorine, brom nﬁ%or i odi ne

Suitgpler rastrageg hetaTeeyGies 64N @iRode hEesenbas Ofs'ﬂ@§ &@s quarternary salts
|
con{Cdg)f n’ﬁg @‘fﬂ%&pﬁ% d ﬁ/@{i %Egg'ﬂ?{érﬁm tf: n‘ﬁeatdrcgsﬁ%et acid.

nters o
Pyridine I}ﬂIb&ﬁEBI farexbimple agamothud Seqiresentrad ayridnaMN—oxides.
i ndependently from one anot her can have S

configuration or R configuration. The invention

Haléggﬂ% ldforidel ch ﬁﬁébﬂ)r%nﬁﬁé%tr'ld'{ﬂﬁé Spréfé?agiyéf%?lpémhﬁ)rme

mxtures of two or nore stereol SOMErs
exarrpl e m xtures of enantioners and/or di astereoners,
25 ratips

The, RroarRt et RoksfrS L ErRRBaelT Rmerd e FBRppunds of the

fornﬁl'ilﬁsfe@én!e'ﬂs enagyrh itRal 4ne prasentinrtAe cBAipduads of formula | all
| evorotatory and as dextrorotator anti podes, in the

indepandently frace one @sothet can have $ epntiguratipr onReeonfiguration. The

RSB e S R T8RSl s of o o

mor@l sterdopdtarnd fdrhsahipa snikiires abengtiondsrsmnd/olr ¢iasieteomers, in all
these fornms in all ratios. Al these forns
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 cis/trans 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 stereocisomers 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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30 are a subject of the present invention. The
preparation of individual stereoisonmers can be
we@2onioed7put, if desired, by separation of a nmMPRI/EP®0§§8103
customary net hods, for exanple by chromatography or
crystallization, by the use of stereochem cally
uni form WO 2004/ 014372 PCT/ ER3003/ 008103 15 starting
materials for the synthesis or by stereosel ective
synthesis. Optionally a derivatization can be carried
star@@n@%ﬁélgf& @%%ﬂ{és@é‘opﬂ‘) SHPESQUISQANRY SyntHdWs. Optlonallya
aration ture of stereolsoners can
denwtmamed oantbeatambd mmgﬁarefa $¢|Iarahxvrpoﬁat@§emsomﬁ€6 The separation

of ayFiatito o HisspalSgmedt oph Pocted ot &f G %é‘%%ﬁﬁ“e drRflounds of the
fornflPAPBH Bﬂthe@tﬁg@ 'b?%ﬁ riﬁteh’ﬂé&i&lé Qﬂruz_dj hé@i@%r%’h Ithe stage of a
taut omeric forns of conpounds rnrual In

starmag; eotﬂpeundn’bbel pdaseaift wmntmn algo l@@hudarsralldﬁ@t%mer#‘oﬁoans of the

aci groups, the invention also conprises
comgqupsgg qrgéug%ﬁdl ng pharmaceutically or

toxi cologically 10 acceptable salts, in particular
t heir pharnmaceuti cal lhli/ﬁ utilizable salts. Thus, the
In caserthaisespotndsef fosmula keantaini Qe QOMOEE ACIKIS o kagiF IRsPs. the

e e P R O DB Sepoacaly

acc8ptaple §atd, paﬂﬂclﬁ@r itthesir plﬁartnhladmmaiallysailltzabw salts. Thus, the
amoni um sal t s. npl es of such salts inc|ude SOdI

compgung's g e frmua é)Mthh ccaﬁa@.aml@ Areups %H@Qrfﬁ%@m ese

t I
aroqiss ) s e’ SR g o Lk, BARILE, BFLRARR, R il mtal sats,
alkalihe edithnmetalisaits oﬁemumdmum stlte Ehannples of suth salts include

O e
orgé\‘ég%{rﬁihgg sh h%\gefor'e%ﬁ‘gnﬁé Qé?hylgmtlﬁ“@ dtRAMBISMind &tiéthanolamine or

ion sats mth danic or éanlc aci ds.
amibs agid £ Caripounds aftthe farcnula thud:ludmihydom@en mﬂre@uas@egroups i.e.
hydr ogen br om de, phori c aci

ros WPETRATID PR RERESu RO Re BEP T '}5’“?%" b8l REhiting to the
mvéﬁioﬂ intRe %Jh?b?fﬁ%?’r‘ aﬂﬂlﬁd?ﬂéélts RiEh ﬁﬁ)rgé’?ﬁ@'dr%r@@acnds Examples of

| C acl tartaric acid | actic acid
swtabledamdsanmdude bydrdgen fcbloride, hydregephopmise, cph@@phorlc acid, sulfuric
s S oS eBRA2 554, BB a0 ipigeionediutonic
aC|d’e[°'o‘9<aI|8§deC aBélidacia Udraific Gchs 1 8ctichisdyd dlicoiid acitchatidic acid,

uconic acid, ascorbic acid, isonicotinic acid,
formlCtam«t piopidnicaatigi pivalis acid agdiethylarsticasidignalonigrsifh, suscinic acid,

i AL e o B 4 3681, o LR Gheflhdonc ac
glulétﬂﬂg %g:dt I@g%&‘bld@élﬂcﬁbﬁbcotlﬁle dcity, @ittt erical=8lipic acidydad other acids
known to the person skilled in the art. If the compounds of the formula | simultaneously
contain acidic and basic groups in the molecule, the invention also includes, in addition
to the salt forms mentioned, inner salts or betaines (zwitterions). The salts of the
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 alll

salts of the compounds of the formula | which, owing to low physiological compatibility,



to the salt fornms nentioned, inner salts or betaines
(zwtterions). The salts of the conpounds of the

wo eoonl471 can be obtai ned by customary net hodBCT#P2903/008103
are known to the person skilled in the art Iike, for
exanpl e, by contacting the conpound of the 30 fornula
| with an organic or inorganil6é acid or base in a
solvent or diluent, or by anion exchange or cation
exchange from another salt. The present invention also

are Qﬁf&lﬁéﬁlﬁ/ ﬁfltlablesi%}' tél\%ve ik 5551%5(%’(@1@5&%@%1&@ 8ah Qfe'Wée@i For

W ng t siological conpatibility,
exam«m/asmnmmeata’refmmmo@reactlons errfer tha pmneé@ttqryof

suitahle for u n_pharmaceuti cal s but which can be
phafieaceuticafly a@?(%‘ﬁﬁpf@ éﬁt;-? i ntermedi ates for cheni cal
reactions or for the preparation of pharmaceuti caIIy

acceptable salts. 5 The present invention further
5 Theipresentdsventionsiorthatraeredinclidep @llsglvases Pﬁ@omepﬂuﬁ%ﬁ the formula |,

for & @Sﬂwg%eteg%ﬂgﬁa@%iigmﬁlﬁ%%ﬂbg \gﬁ{l\% if nﬁ!F@h?s of"Fhf? &Smpounds

of trﬂi ﬁﬁm‘ﬂl%f I, il 2165 defvatives dindgsrodfuddef therpmpulmdsfoftine formula |
formula I which contain physi ol ogi cally tol erabl e and

whieh eentalsl ehysielagically iterapipnd clesvable 9rg a 9r gxample esters,

r
amlﬁggggé%g&déﬂq \/d?rlﬁ Qlﬁl) H%F%?E%g?%ﬁb f%ﬂnul% I kéblaced with
10 an Nkamgl gydup, @UchnafsPNaﬁletNylaoymtgramlN—acsﬂlgqus chh(astN-Iacetyl or N-
N- argininyl, including pharnmaceuti @ cce E
argig iV Jneed B AMAGRKIG: lN@CC@P@?PB% [cﬁ i Gihfunggonal groups
preé\érﬂ%{lthé}f\lo | thjpreferred enbodi nent s of the present
nventi on, nd' O more of the structural 15 noieties

in the conpounds of formula I, including the nunber n,
In p%ephfg[rrglgneg‘p@g@h}he%t%gf tért@u y ﬁ@n]tg{nopggrﬂirﬂgortehoef e Wctural
15 moﬂeﬂQ? il e?ﬁrﬁéfoﬁﬂd%’%ﬁ@ﬁﬂul%tIhﬁfcldi'ﬁ’@tﬁé‘ﬁu%%} AWMhRTing A, the

nmeani ngs, nore preferred meanings, even
subs’mmenm Rf & Rédmdéhe iothgr group® present instheszpmpaindsgef. forpula |,

MY EE N e S e
meér‘ﬁﬁg&aé\;é‘?ﬂnéi"é’ﬁﬁféﬂe@mfhgﬂ bhmbb@p@'éﬂr@@h’ﬁawﬂ\gs! ing

formula I, is preferably selected fromthe
foIIovmng rlngs RLRLR RRNI R3 N

20 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 I, is preferably selected from the foliowing rings: -

R1 R1 R1
2 2
N =
=3 N/ = R®
R* R*

\ /

25



4 4 4 25 WD 2004/ 014372 PCT/ EP2003/ 008103 17 Rl R1
2NNNRN \VN~I, NINRRNRR RLR2N
WG2@040N3RB | R3 N/ RN 4 4 R4 RL RL RL RL PCRBPI00F®S103
RR SON 4RA 5RL SONN R3-\\ | R X jL
R3- \ RO NNNS NNR/ RS NSO N ON
17
R’ R’
2
R? N N7 XX NI/\ R IN\
| |
N = = ~
N\N/ R® R¥ N
R* R*
R1
R _N S O
N AN 3 3
JI\ \l( RN\ | RN\ |
3 N/ N~
R R4 R4 . R4
1 1 1
R\ R1 R R
N
N
4 S © /
5 R R4
R\1
5 N N
oCT T T R
N N , N S:
N N S 0]
2 / /
R2 /j[ R /j[ N\I N>\J[
o) /N
R* R* R’
10
R’ R' R’ R’
\



RRARAE I0RRLRLRLRL N; I NN NNSON ~ R4

R4 WD 2004/ 014372 PCT/ EP2003/008103 18 RRL RN S O
WO200M001324 4 4 RLRL2 NRNCR2N NN RAPGI/EP20031608103

formul ae of the specific rings A above and bel ow t he

upper of the two free bonds is directed towards the

CH2 group in the condensed cy{8l oal kenyl ring in

formula | and the lower of the two free bonds is

directed to the (CH2)" group in forrmula I. 10 In

anot her preferred enbodi nrent of the present invention

the ring Ais an aromatic 6- nenbered ring containing

1 or 2Rhitrogen atons, in particuIRi1 1 nitrogen atom
as rin het er oat o In a further Ypreferred N
enbodi of the pr sen inventio ring Aisg n
aromaS ¢ 5f nenberedhTi Ng cont A1 a_sul fur at

ring h atom or a ur atoma nitrogen om

as ring,heteroatons, /in particular /a ring contaigitng a
sul furR 15 atom as rphg het er oat onR Mor e preferably A
is selected fromthe foll ow ng rings:

N R R

2 < ==
A \
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 (CH2), group in formula |.

In another preferred embodiment of the present invention the ring A is an aromatic 6-
membered ring containing 1 or 2 nitrogen atoms, in particular 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 ring heteroatoms, in particular a ring containing a sulfur

atom as ring heteroatom.

More preferably A is selected from the following rings:

R’
RA N R _N
e 1 X1
= =
R’ N/ R 4 RT N
R



N

R::XxX RN RRR31 N'- R3 N4 20 WD 2004/ 014372

PCT/ EP2003/008103 19 RLRILRLRL NR3I R I R I R
wWE2@4M143R1F R4 RL SO NN R-Q | R JL R3- <RCT/ERR003/608103

NNNSNNSO R-C RC RBRE ONP RA R4 45RL

RLRILN SOR? NORA RARAE 4 R2-N 2NIO P4~. Even

nore preferably the ring A ig49selected fromthe

follow ng rings: WD 2004/014372 PCT/ EP2003/ 008103

R R! R’ R
+ Y 2 7]
R\ R~ | R | R
A s o )
R =
R1
\
S O N N
R3 4 j[ R3__<\ j[ R3 4 j[ Rz 74 j[
N N N S
N . /N ; S “ ; 0
= HN] R | R@
o)
Rﬁ R* R
c |
R‘l R1 R1
N
I == 2—_ ~ /s =
T T
R* e R* R*
Rz—N'N\
—
R4
10

Even more preferably the ring A is selected from the following rings:
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15

20R NRR N\ SRBIJR SR--CR3SI S 44 4
Most preferably the ring Ais selected fromthe

wo edoowid3my rings: R2 S 31 / R3 R4 5 Thus, PAER2003/608103
one of the two nost preferred rings Ais present in
t he compounds of the fornula I, the conpounds of the
formula | are the conpounds @) the fornulae la or |b,
nore specifically the
6, 7- di hydr o-5H cycl opent a[ b] pyri di nes of the formula
Ic (also 10 called pyrindines), the R

1
50,6, 7, 8-tetrahydroqui nol i nes k' the formika Id (whi ch
be desi ghated as ~ N
, 8-tet r ahy zo[ b] pyri grmes), the R2 /j[
trahydre- 5% cycl tallb] pyrid of the ‘g
l e, the 5,/6-di hydro-4H8vycl openta p]thi ophenes
R

formul a IR* the

4,5,6,R-tetrahydrobenzo[ b] t hi ophenes of the fornula
- 1g, or the
5,6, 7,8-tetrahydro-4H cycl ohept a[ b] t hi ophenes of the
: ' nds of the

Mot BT e F8 B e o o s R to
R5 can have any of the general or preferred or
speci fi c neani ngs i,ndi cated above or below OO RZ N
YRR SRS 31 CH R( 2)n CHAH 4 R4 la
| b WD 2004/ 014372 PCT|EP2 03/ 00%10\ Zf

3 =

Thus, if one of the two most preferred rings A is present in the compounds of the
formula |, the compounds of the formula | are the compounds of the formulae la or Ib,
more specifically the 6,7-dihydro-5H-cyclopenta[b]pyridines of the formula Ic (also
called pyrindines), the 5,6,7,8-tetrahydroquinolines 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-cyclopenta[b]thiophenes of
the formula If, the 4,5,6,7-tetrahydrobenzo[b]thiophenes of the formula Ig, or the

5,8,7 8-tetrahydro-4H-cyclohepta[b]thiophenes of the formula Ih, respectively. In the
compounds of the formulae la to Ih the number n and the residues R? to RS can have

any of the general or preferred or specific meanings indicated above or below.

Q

s M—r’

R\ | N
(CHp), H

la Ib



0O YR OR N~-RARR NN NH RRHR3 44 ICld O
~-R5 RRNNHSORS RBRRNH4 R4 lelf O O

WO R00R5143YR5 N S NS H RZIHR3I R4 R4 5 1g | hhCREP1083/008103
preferably selected fromthe group consisting of: H
Cl- C4-al kyl; Cl1-C4-al koxy; CF3; hal ogen; -CN;
C-C-alkyl-S(Om; and unsuB$tituted and at | east
nonosubstituted phenyl and heteroaryl the
substituents of which are selected fromthe group
consi sting 10 of hal ogen, -CN, Cl-C3-alkyl, o)
Cl- C3-al koxy and CF3, where heteroaryl is selec dRs

6- menbld erocycl e tai ) @
het er oat orfp gd f{fomthe groufj con dq N,
0, and S. preferably Rl is
Cl- C4- gPKy WO 2004/ 014372 PCR 03
R R*
lc Id

R'is preferably selected from the group consisting of: H; C4-C4-alkyl; C4-Cs-alkoxy;
CF3; halogen; -CN; C4-C;-alkyl-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, C4-Cz-alkyl, C4-Cs-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 C4-C-alkyl.
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22 R2 is preferably selected fromthe group consisting
of H, halogen, -CN and Cl-C4-alkyl, nore preferably
WO p@a014322 gr oup consi sting of H, hal ogen and PCT/EP2003/008103
G -C4-alkyl. Even nore preferably R is H 5 R3is
preferably selected fromthe group consisting of H,
hal ogen, -CN, and Cl-C4- al k¢R, nore preferably from
the group consisting of H, halogen, and d -C4-al kyl .
Even nore preferably R3is H R4 is preferably

R? |%§Péf8|‘a%ﬂ/ ééle&eh%@rtw%rwémmtg% &FH, hilo§bn CENRBKYIC1-C,-alkyl,

4- al’koxy; al ogen;
mor@bréferablwﬂmw@) mOUpmn\smﬁ@gme thalegernary Su-Gaeallsyl. Even more

bstjtuted phenyl and heteroaryl the
prefg[é@fﬁt ts of which are selected fromthe group

consisting of halogen, -CN, Cl-C3-al kyl, d-C3-al koxy

and CF3, where heteroaryl is selected from the rou
R® l&pr@‘eahmgelﬁfztesl frermiiee @ioumeorsistineelddhalegen C1-Co-

alkyg1 IJ'B{JJ%' N E%ﬁ@&efﬁogﬁ 5}95‘%&@8&% %tgoﬁ;l SﬁélSé%er ar{)c{ @mdfgﬁkyl Even

mmgﬁ’rb@r*"'&g@"@%n or Cl-C4-alkyl. In particular each of
, , and R4 is H As exanple of conpounds in
which Rl, R2, R3 and R4 are H, thefollovving

SRS TIASY pdlind 1 B S g oy
CFsggaE)géh QIbN ;IOtEe—mifmIe}d-SJEO)uﬁ-Dmliderrsub@tmuIMan@at leadit cmnegubstituted
above or bel ow,

O OYR Y] N R5 H HH [i -
phenyl a1 hasenatal (e AyPSUERERDNGRGIE SO CELTIBM bergoupconsisting
of hg%_geh', -CN, C4-Cz-alkyl, C4-Cz-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 C4-C4-alkyl.

In particular each of R", 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 li, 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.

o) >\._R5
e
N
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S<N HSH K R51 Ncl\lc HInlolp RS is

preferably a group Ar or a group Hetar both of which
wae@sonsobstituted or carry one or nore i dentPCHEP®N3/008103

di fferent substituents selected fromthe group

consi sting of: 5 halogen; -CN, NH2; unsubstituted and

at | east nonosubstituted Cl-€8-al kyl, C2-C8- al kenyl,

C2- C8-al kynyl , Cl1-C8-al koxy, d -C8-al kyl am no and

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

selected fromthe group consisting of F, OH,

Cl- C6- al koxy, phenoxy, d -C6-al Imercapto

G - C6-al kyl am no and di (Cl- C6- al Kyl ) amgi no; C3- >_R

C5- al kandi yl Q. phenyl ; heteroaryl; &hyl - substit ut e
or heteroaryl}s_uﬁgtitu ed CI al kyl; &F3; N
ph&noxy,; \oenzyl oxy; 3 }S:CD

SB‘L al kyl vk opt'itonal |

sub=s o ed b)H()—| or C3

oxy; S(O m ptén
S(O m heteroaryl; SH, phenylam no; benzyl am no;
(C1- C6-al kyl) - CC]\IH- (C1- C6-al kyl) - CC]\I(Cl-C4-aI kyl) -
phenyl - CONH- ; phenyl CON( C1- C4- al kyl ) -

het er odmyl - CONH-; het er oar il - CON(G - C4-  al kyl )p;

(C1- C6-al kyl) - CO phenyl - CO-; heteroaryl-CO;
CF3-CO; -OCH2O-; -0OCF20; 15 OCHCH2O-; - CH2CH2O;

R® l%fgﬁga%&gé b\; o %%Y@g&ge%&tﬁ]%@?\lﬂg k¥4 Uinsabstituted o carry
one-cB0RdH(ifentidal ak k!jff@reﬁt— mwméglle):tedfror’n the group consisting of:
halq%%%[\l(cgl_kl'( ﬁ@?&ﬁyﬁal X '|| L@d Gdiqq?%q?l lﬁ{(l)rbqﬁ 2 %N?ﬁu;t%%valkyl Co-Cs-

alkeﬁ&?'@’z C?QW@@%@&I‘R&? S -BElafy i a$m2a|kb1-cs-alkyl)ammo the

teroary ; and a resid
substittentstafdvitich are Bebstem’ibm)d egrwrat:@maﬂmgmblﬁ @H C1 Ce-alkoxy,

PheBBRyd nEra kBN aPis Nide & er ISTESENB ARG Ghe iDamino; Cs-
Cs-QRéWclﬂ%IC ?Héh)?lt hé‘i%ré’éryl\' ph@nanslibBHituHel of hBRSreaRAKabStIaRR Cy-Co-

be su by one or "nore substituents sel ected

alkyl;r@ina; O @Te:mxycbemﬁQXyn@Coﬁawéksdb@ﬁ)o G (3= (831KG4)-alkyl which can

ont S AR o815 Lt o TOS M SOl o s

phehPransiab & iH@t fC4- C\é\‘éﬂ{yﬂ?)l-@ONI-H l(@ e:fe@akw) CON@C,-alkyl)-;

het er oar yl ont ai_ni ng ﬁ eny| -contalnln gr oups
f

phenti-GRNH- pbgnvloqa@w &@m tarparyk&QNHs lisderoandriQN(C1-Car
alk g o AR Oty P 2By b 95 v P Cr -0 -
OCH,CH20-; -CH,CH,0-; COO(C+-Ce-alkyl); -CONHz; -CONH(C+-Ce-alkyl); -
CON(di(C4-Ce-alkyl)); C(NH)-NHz; -SO2NHy; -SO2NH(C+-Ce-alkyl); -SO2NH(phenyl); -
SO,N(di(C+-Ce-alkyl)); C4-Cs-alkyl-SO,NH-; (C1-Cg-alkyl)-SO2N(C1-Ce-alkyl)-; phenyl-
SO,NH-; phenyl-SO2N(C+-Cs-alkyl)-; heteroaryl-SO,NH-; heteroaryl-SO2N(C+-Cg-alkyl)-
- and a residue of a saturated or at least monounsaturated aliphatic, mononuclear 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-Ca-
alkoxy, OH, oxo and CF3, where said heterocycle can optionally be condensed to the
said group Ar or the said group 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 substituted by one or
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24 nore substituents selected fromthe group

consi sting of halogen, -CN, d-C3-alkyl, OH,
w@heo@B1@rkoxy, and CF3. R5 is nore preferably ptiERP1008608103

a group Hetar both of which are unsubstituted or carry

5 one or nore identical or different substituents

sel ected fromthe group consizting of: hal ogen; -CN,

NH2; unsubstituted and at | east nonosubstituted

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

morgl ?L@%Il%ﬁ?{ﬁelfa&er%ﬁ%rﬂltb%g%ﬁ 5Fp gstlgm&?fsh%l?g |81N’a(%1éc3-alkyl’ OH,

C,-Gehbhwokgdardd @fFst he group consisting of F, Cl-C3-al koxy,
Cl1- C3- al kyl mercapto and NH2; C3-C5-al kandiyl; phenyl;
het eroaryl; phenyl -substituted or 10

R® i% gﬁ&r&jﬁ’gf@kr ?V%P@ )g%ltﬁleﬁirlﬁﬂth offhicHAte unsubstituted or carry

4) - al kyl ;
one(@Imare idlehyd:e)lmren’( ﬂlbsmumtk)%bbec@ﬁ\(@nt@&-g{bkp Icpnsisting of:

haldgap: CoNe NH-pSbstitRea A &t Toastpepos BE B ET Sa-alkyl, Co-Co-
alk&%@@?@tk@k 1)%-3@@&‘@?0]_2?%&90%"{5%% m(b)-c4-alky| amino, the

substiRER{sGI-vaaich kg |s)3tect@dm|n=|( BegTouUp consisting of F, C4-Cs-alkoxy, C1-Ca-

o SRR SR st PSR Pt or

het&kawflausstitttedCIa8kyl; GF@O@HS@@#C@-taﬂ@l)aComwsmm ~(C1-Cy)-alkyl;

nononucl ear 5-nenbered t nber ed het eroc

(Cr BB OGN, (B SRR DG e oo oG S GiR-; phenyl-CO-

et oAU N T PLGER, Balhol Bk 8. JBHEEHIBL LR FebO(C o

alkyly 0GONI%, -QONJr@é_IGaO@@aMyI)nQS@N(dﬁ@d)p@ﬁﬁalky@&(C(ENIﬂ) -K¥o; -SO2NHy; -

Soﬂ‘élr'@?b@y@lké'Y Y. 0L (Rheay -SRsNoH Gz ealyl: §eCoealiy - SONH-;
he“t Al 2'2‘ gmgﬁi(%’@%kﬁﬁ-égﬂd 'éelte%Idue Wéﬂu?at%lor at least

eroar cont ai ni ng
monwdnmsdturrawd aliphatig, chxmpacleaV\bLmBmeeedJm V{btmahbgred heterocycle

oS BPA B ks S8 ot i SRR, e,
Whlg?'h a??’gg)zérl]é tc'&l@;yesscfc%égﬁéﬁ @)y{dn@g_lli rﬂ%r@%g(%?\t %ﬁ%%’e&ﬁ%’té@from the
groﬁF:&onQEtnﬁ@of balegen, GpiGa- EﬂkyElf @ﬁ-ﬂ@l-qlkcp»tw@/lﬂ ao andjChigpwhere said
netbiaegcie e oniondly be Pngebned &t s4id ohebyiibe sel g Hetr,
whér’éfﬁ an ﬁiéh% % @;ar?lg heﬂﬂ,froa@l -cEhtairfthg afdghengl- &Wntalnlng groups,

, 2-am no- 3, 3, 3- trlfl uor opr opyl -
whlc]::are optioreglyaprieaenti inlthe pa'ehgubstlham oﬁthel saldaehgyyl or the said

groyptlfrt%ra %H&%ﬂ%ﬂt%eg—l Y. qr}q el I'H8F%§lﬁ%§l§/ent8 sepec)t(gd from the group
confsfeting%f dalodeh; GO, e {Bkyl, OH, C4-Cs-alkoxy, and CFa.

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; CI; Br; C4-Cs-alkyl; C4-Cs-alkoxymethyl; 2-amino-3,3,3-trifluoropropyl-; CF3; Cs-
Cs-alkandiyl; phenyl; heteroaryl; benzyl; heteroaryl-methyl-; OH; C4-Cs-alkoxy;
phenoxy; trifluoromethoxy; 2,2,2-trifluoroethoxy; (C4-Cs-alkyl)-COO; C4-Cs-
alkylmercapto; phenylmercapto; C4-Cs-alkylsulfonyl; phenylsulfonyl; NHy; C4-Cs-
alkylamino; di(C4-Cs-alkyl)amino; (C4-Cs-alkyl)~CONH-; (C4-C3-alkyl)-SO2NH-; (C+-Cs-
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al kyl mer capt o; phenyl nercapto; d -C3-al kyl sul fonyl ;
phenyl sul fonyl; NH2; Cl-C4- al kyl am no;
walo@ior4342 al kyl ) am no; (Cl- C3-al kyl ) - CONH-; PCT/EP2003/008103
(Cl1-C3-al kyl ) - SO2NH-; (C1-C3 WD 2004/ 014372
PCT/ EP2003/ 008103 25 al kyl)-CO; phenyl-CO; -OCH2O;
-OCF20-; -CH2CH2O-; COQ( Cl- Cgsal kyl); - CONHZ;
- CONH( C1- C4-al kyl); -CON(di (C1-C4-al kyl)); -CN;
- SO2NH2; - SO2NH( Cl - C4-al kyl); - SO2N(di (C - C4-al kyl ) ) ;

alkyﬁ)f;(.r)m' hg?lbo P'cB’éH' aL. ”blo ) phalenyd-; @tﬁolgcrcﬁlkyl) -CONH;

Uyl wherein het er oar yl
-CONH(@H-@LaAkyIO;OMWI(@ @L{*ellkp?p HSZNtr ﬁS@bNHg; -@C)@ch@s&-alkyl
are o esent .in e [ t t
SOl S o Sy Uk RSy PGB ik S FicgnBofny:
wheﬁﬁ%’il'ﬁéﬂél‘?}%rﬁypﬁéﬁll MetBR: Ifd&’ﬁélhhf@eéﬂcfpﬁ@h(g%ﬁ@bmlhgrgroups

roup consi st’ing of hal ogen
whudmare@iptmaay poeggnt imtheGszsd sassmtgemssnf the enist ralnﬁrwl or the said

groufpelljg’ge&ﬁgqj{ éﬁﬁghﬁltugelfp ﬁ\? con3| S ns%bsiltuen{s é’ec]e&%tc‘ief%% the group
conésﬁr%o@?léggﬁxﬁN 20] GXJalky‘ff G)H' AW&]H@%W@MOOEQY' 2-

oropheny 2- ¢hl or 0- 4- 1 uor ophenyl
3, 4-di net hyl phenyl , 2 4- di et hyl phenyl

R At T SR8 S B TS BB R 4
chlo%ﬂﬂ"@{WWBhﬁﬁdbhergd f4- (@{-@3-4&k@dyb‘l—i{)h@h?lﬂxlltrlfluoromethoxyphenyl 2-

benzo['1, 3] di oxol
brompzlrﬂwnoa eoyb%wﬂqr@ %]‘Iumr@pbenﬁl pi4-dimethyiphenyl, 2,4-

dlm%‘fﬁmygﬁ"egm&g éﬁgrﬁgl%?ﬁ gﬁ%ﬂp@p ylo r?xyl4 @ethy Ipt gzlnyl 2- hydroxy-4-

ethdwgﬁeﬁi/IUQIrﬁﬁﬂh@R J4)-m%ﬂ$yl;§hemﬂ théndykyqunylz Gl-ﬂubrga% nibthylphenyl
enzotri azol r(r I Hindol - @2& i—k E % % L 1-
benzol o3ig ey Bovh-2, BraiareresREohy B Bale £ dlaswDetighuran-5-y.

(- cﬁogﬁéﬁ%$ﬂg53¢fﬂ*cfr8§}e§rﬁé t@spy%&\éfay qﬂg{-ﬂgénlqﬂheﬁyl)sé 5-dimethyl-1H-

yré’zd-Z WyﬂH@egmtrrahogéﬁ% D-idddt-4- talem:il-lnddla@{yl -Bisppropyl-2-
BTSN pongadal o el YRy v e fteiratydro-dtimoxalin-6-

yl, ﬁpﬁe&l-‘?ﬁ@%bf&h%ﬁ@ -1P: %?ﬁ‘afﬁw I2hen roiqhynd#r} g-yl 31 I;-
benilrﬁlddzoliﬁ-lyy I2—(11~¢3mnoprh|enyk)—1y-l bem:h;ﬂ@azbl-lé-ydy?Hedmmtlyylpxazol 5-yl,
2 45lme YRl R STypBhiszak Sk Rog Pty o3, 2.5
dm%t@ 1?{5@3}2&1 Wé{\éﬂrﬂﬂ‘zp‘z}’é dlmethyl -1-(pyridin-4-ylmethyl)-1H-pyrrol-3-yl,

yridin-
2 5-211ra3thyd}QBl-pyrbmleip-yf |2b|61ahc$uqnopmdnna3~fylna;ﬁrdlmieﬂwﬁxwmdm-?ryl 2,6-

dlmgt@éygkgq-g@a% é [[x)@gg &?M?W@&'ﬁ'%g ?ré) 8%?1(9'6 h‘iorY)lpyrldln 3-yl, 2-

am%bﬁ&f@hrﬂylamdmolﬂa M&M&lbbh@l?—lcﬁ yb 23/d,h|oropyr|d|n 4-yl, 2-cyclopropyl-4-
di met hyl'am nopyri di n-

memyléhiayolrémyhe’i ﬁmetlaylagym@ﬁﬂnemygthlazol -5-yl, 2-dimethylaminopyridin-4-yl,
e I I e e
ber%lrﬁﬁfa&bl YA, HivetRyly8H-bénaeidazol &-yl, 2-methy|pyridin-3-y|, 2-methyl-6-
trifluoromethylpyridin-3-yl, 2-methylthiazol-5-yl, 2-(morpholin-4-yl)-pyridin-4-yl, 2-
(morpholin-4-yl)-pyrimidin-5-yl, 2-(pyrrolidin-1-yl)-pyridin-4-yl, 3,5-dimethyl-1 H-pyrazol-
4-yl, 3-amino-5,6-dimethylpyrazin-2-yl, 3-amino-5-methylpyrazin-2-yl, 3-aminopyrazin-
2-yl, 3-dimethylamino-4-methylphenyl, 3-dimethylaminophenyl, 3H-benzimidazol-5-yl,
1H-benzimidazol-5-yl, 3-methylsulfonylamino-2-methylphenyl, 3-
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trifluoronethyl pyridin-3-yl, 2-nethylthiazol-5-yl,
2-(nmorpholin-4-yl)-pyridin-4-yl, 2-
W@ prpheii n- 4-yl ) -pyrimdin-5-yl, 2-(pyrrolidi PEWEP2003/008103
-yl)-pyridin-4-yl, 3,5-dinethyl-1 H pyrazol 30 4-yl,
3-am no-5, 6-di met hyl pyrazin-2-yl,
3- am no- 5- et hyl pyr azi n- 2-yl 263- am nopyr azi n- 2-yl,
3- di met hyl am no- 4- net hyl phenyl, 3-di net hyl am nophenyl
3H benzi m dazol -5-yl, 1 H benzim dazol-5-yl,

MG il G Gl AR RS s e
(pipéridintthyl)-phenyiz a+(pyrrg|iqun-3ay|§sohpnyﬂ Ar(22, 3ty Lmi@ﬁmoxy)phenyl 4,6-
dimq(gﬁlyl%%d ,%L:{lyeg%%i%g?%@}?%%%ﬁmd@-@-yll Whdif 8 Wb thylpyrimidin-

5-yl, d4-6ﬁlech3prtWI§inf%n¥iammophenyl 4-chloro 3-su|famoy|pheny| 4-methyl-3-
am no- 2- et Ayl sul f any| 5) rimod

metlaylamlnuplwnw‘bﬂhmeﬂwimrﬁzg) -yl,5p)9'|d|n 2-yl 5 6,7,8-tetrahydroquinolin-3-yl,

s5-arjingn]-ghend- TEDiaR e JRRAGH 2-methyiphenyl, 5-methyl-1-

pheﬁWﬂ-]’JpngzfdmmW Nylmeth Ii&ixb!bt%ﬂ@he&w;byrldmyﬁl-)dj ﬁ-rﬁet%b/l,pyrazm-z-
tetra ydrqu|noI|n3 5- am no- 1- pheny él
vl, 6rchi9r|oa>yﬂdm433vl 6- wmvd@&wb&y@lmthﬂﬁwn%@w 5° yl

oSG, ED A DEAIRLR Iy Hopecppyrit o Sty 2-

metlgylbmlrﬁbﬁwmlmgs%fl 36'-|metﬁ%lefdﬂlmmpazmeﬂ ok, 8- mb‘glylpyndm 3-yl, 6-

cyanopyri di n i m ri di

(mogifingh AR @»y%f? (RO MR Azl 2-Soyridin-2-yl,
; |

oY B ol g L Rulanyehen,

ethyfﬁsu‘lﬁnlywheywl Meﬂwwdycalfbonylphenyl 4- methoxycarbonylphenyl 3-
nor phol | n- 4-

ethq;cygggpqrwmi@nﬁk/f %%pxwrgapwggéw 2-bromo-4-chlorophenyl, 2,3-
dché(Wo?ﬁ%ﬁ%l?:?ch?drﬁy{ E)yr | 8f>¥%hlfonyl)th|)c/>phen-2-yl 4- br?mo -2-chlorophenyl, 4-

or onet rrmd

methonmﬁeﬂy!sm é‘dmyyplhmw 3-mpthexyphienyl, ﬁaﬁtﬁbp}fw?@nyl 2-methyl-thiophen-

3y Briges °ar6’ﬁ3ﬁ‘@ﬁ BNt PR RS SRSy ChIbto-trtsphen-2-y., 5
met%yb‘]{r]] Jeﬂ Qtrmélmxhlo eﬁ-Zl)? Q—lrﬁéths?r-w&tﬂmﬂ-fz-yl 5-acetyl-
I'sopr opyl sul f onyl )t hi ophen-
thlophbmﬁayi erarhn{& Yp pwiidin-4-yl, 4rtd w@yrpmayiphenyl 4-ethylaminophenyl, 4-
met@)’%gplﬁéﬁﬁthfﬁg%—ﬁgnn%%}ﬁ}fy&g?ow&Q f?ho%Bﬂé%ﬁ hf Ia‘n|0rophenyl 3-chloro-

4- m%tmﬂ)l%rm 44 RIoRy13= matrqmﬂﬁhy? -Athloro-3- methylphenyl 2 methylphenyl, 2-
brono-t hi ophen- 2-y 5- chl or o-t hi ophen-

acemw&methvlabaew 2- qﬂetow-ﬁ@mﬂnyphﬁnﬂp @%@w4 methoxyphenyl 4-

iy PFiatsd G-I, 1 BIRIes ot
Sy nd DU o gl £ o 2
oo G bmyrn@ﬁnmpﬁ%thmp hep-2-ii, grﬁﬂér%@ qﬂ%&%@[ﬁpﬂoﬁhen 2-yl
andg%gtrﬁol%igﬁbé%w ny aggt gi;pzeglhoxyz/bhenyl ,

2- acet oxy- 4- nethoxyphenyl 4-
Hettfrréérgliulgé}?ﬁ ra ij%lrj]rleg? émB 4(? memlyered aromatic,
monocyclic or bicyclic heterocycle contalmng 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, benzothiazolyl,
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I sobut yryl am nophenyl ,

3-(2, 2-di net hyl pr opi onyl am no) phenyl , 2-bronophenyl, 2
wQ2oolousrophenyl , 3- br ono- 5- et hyl t hi ophen- 2- yPCT/BP2903/008103

lo ro-6-fl uo robe nzo[b]Jth iop he n-2-yl and

3, 4-di chl or obenzo[ b] t hi ophen-2-yl. Heteroaryl is

preferably a residue of a 5-@#Fnbered to 10- nenbered,

aromatic, nonocyclic or bicyclic heterocycle

containing 1, 2 or 3 heteroatons selected fromthe 30

ben%@?gg&? héi HW%&’@{@%M acﬂ.]ﬁ (%allg %ﬁuma%t)ﬁﬁ)ﬂ indolyl, benzofuranyl

'S ’Se p consisting of
benkodigkoelyl penzbthiopHeniykeanyd indazoltol yl , i sot hi azol yl,
oxazol yl, isoxazolyl, pyrazolyl, i m' dazol yl ,
pyridazinyl, pyrazinyl, pyridinyl, pyrimdinyl,
b1 ' romatic,
The L BARER 50 Fictentod o nBSRA Bl4Liemberec. =
mornics @y wiicyalic hxateroqynlematalmyg 1, @uirrdaleteroatbmsi sedested from the group

M NG N T ——
con%sﬁn@%mxle?gltrel ith@ﬁWb%%lylafs@)Wbt&yl oﬁaf@yprsd&ézolyl pyrazolyl,

I cy yc e containing 1, or 3 er oat ons
imiceebbt,tpydtidbriowy, tuyeazgmyjupyrldmyispmmwwfbq>m2|r@)|caz@h¢ benzothiazolyl,

benépﬁqﬁgﬁ rlﬁéﬁégﬁqﬁf nltagﬁwgpﬁrpa,l qu@@Igﬁ/{, ﬁﬁl rfacm?togﬂylfr ,fn%fgl)}l ,hr?enzofu ranyl,

benkbd@&@llyvlbenzéﬂﬁéc]om@zl ¥hd ifezallyl , i soxazol yl,
pyrazol'yl, azolyl, pyrlda2|nyl pyrazi nyl ,
pyridnyl, pyrimdi nyI benzi m dazol yI , benzot hi azol yl
gnz ox U|nolinyl, i soqui nol i nyl, quinoxalinyl,
AW'?{E.%%%?W%“”?‘ndm yl, benzofuranyl, 10 benzodi oxol yl,
benzot hi ophenyl and indazolyl. Aryl is preferably
phenyl. mis preferably 0 or 2. 15 n is preferably 1
m ippregerablye0 or2n a preferred embodi nent of the invention
the compounds of fornmula | are acyl ated
het er oaryl - condensed cycl opent enyl am nes of the
n isfprefarbily ! 10or §.dles pinde prefemee endsodiyehbpfethedn centiberthe compounds

of f&r@%tﬁ;gg{g B&Ié%ﬁé@h&%‘if%@qg}@géﬁl)g?/tgllqpﬁggerky}amwgs of the formula Iq
R i T e v U
hetdaroat}’le:ondlenged\cymdhentenylam|de|$39f Re fooma Ie falsbalesignajed as
cyc%p?a:pggg%eh%p r efﬁg%)eg] ?\e c rﬁ&')tmdcs oﬂﬁ%%ﬁ%aa Ig and Ir the

ring A and the residues R to R® can have any of the general or preferred or specific

meanings indicated above or below.

1
R 0
>\ 5 0 N
R2 R R \H
N\ A
R? H R’
4
R
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RLORL ~-R5 2 YR562NANAH R3 R3H3 44Iq
Ir 25 WD 2004/014372 PCT/ EP2003/ 008103 28 Preferred
w@eerpowsds of the fornula | are those conpoundBCT/RP2003/008103

whi ch one or sone or all of the structural noieties

and groups contained therein have preferred neanings,

nore preferred nmeani ngs, evel8nore preferred nmeani ngs

or nost preferred neani ngs defined above, al

conbi nati ons of such preferred nmeanings etc. and/or of

Pref@ﬂ@@'éo'n‘?po@ﬂiﬁ%%'tﬂ@?orﬁ{ulé‘l drOtHd sB&iontbdurfdsllh eficl bnk ke some or

present I nventi on. h respect to all referred

all otthqosmmisred)fnctle’ms‘ amdrgr(wns anéalpeéileenem genprajarrad seeanings,
i ncl

morg rpé?tlégle% rnegmpat?,:qr,\?q%{srsn%g%bi’q ﬁré?{i 'ﬁiﬁﬂrﬁg{éﬁ{‘rﬁgﬁf)rﬁermd meanings
defiRES SBHAP | rhbipatidis OFsrapRefsttedmeapitgsf éte. and/or of specific

conpounds, which are a SUkT)J ect of the present
mearmgmoﬁ agraup being a sidijectsy éh%@l’@@rl‘r\émV@nﬂ@Fr?é“@rfGSP@Pt to all

he ,form of m tursth of e
prefpgBehgrhchiac® Gl FmbliF B pisSeft bubRfipRaisoifitiutgs ol
steré@kbﬁ*@nﬁ%ﬁﬁﬁﬁﬁd melistUTey tHsreonardll r@ﬂesl and their pharmaceutically

| uoro-N-(6,7,8,9-tetrahyd ro- 5H—cyc| ohept a[ b] pyri d
accemabley%)ﬂﬁenzam de, 15
4-chloro-N- (6, 7,8,9-tetrahydro-5H cycl ohepta[ b] pyridin
- 8-yl ) benzam de,

As exanplesef bgécﬂ”}b (:6m'bo&nastwh|bhfwd mosUbljectyaf Itod ppeesain Jrention in alll
i di n-8-y enzam d

theibsSterepihmB s TamBand ) tha form alyrixaresiiserbdi aigggad i the
forn B4 el A HERERDRIT ageepiatle sl e folgying compgunds may be

merftdnéds, 9-t et r ahydr o- 5H
cycl ohept

4NN Ay REREpsiro B oy oA PRI IR &y D e aRISED) pyr
4-chiBtING Y7, 8 Y-t aE-8A-cyclohepta[b]pyridin-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-cyclohepta[bjpyridin-8-yl)benzamide,
2,2-difluorobenzo[1,3]dioxole-5-carboxylic acid (6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-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-cyclohepta[b]pyridin-8-yl)nicotinamide,
2,5-dimethyl-1-phenyl-1H-pyrrole-3-carboxylic acid (6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-8-yl)amide,
2-methyl-1H-benzimidazole-5-carboxylic acid (6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-8-yl)amide,
2 5-dimethyl-1-(pyridin-4-ylmethyl)-1H-pyrrole-3-carboxylic acid (6,7,8,9-tetrahydro-5H-
cyclohepta[b]pyridin-8-yl)amide,
2 4-dichloro-N-(68,7-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,



6- met hoxynet hyl - N- (6, 7, 8, 9-t et rahydr o- 5H-cycl ohept a[ b]
pyri di n-8-yl)nicotinam de,
W@G@2000OheRYy - N- (6, 7, 8, 9-t et rahydr o- 5H cycl ohept ap@i/pp20031008103
n- 8-yl )ni coti nam de, 2,5-di nethyl -1-phenyl -
H pyrrol e-3-carboxylic acid (6,7,8,9-tetrahydro-5H
cycl ohept a[ b] pyri di n- 8-yl )an8e, 25 2-nethyl -
H benzi m dazol e- 5- carboxylic acid
(6,7,8,9- tetrahydro 5H

2,5- g?ﬁgetg?lept(%rﬁ 'T-}i()f)yr | ﬁm @m 83 carboxylic acid (6,7-dihydro-5H-

[1]pyHindinsceyigaridear boxyl ic acid (6,7,8,9-tetrahydro-5H

N- (528%'“'81%2&142'[ 3%35 1t tﬁtm@;ﬁ‘ﬁ?g g};q_ﬂ[élrﬂuorobenzamlde
4-chReung dafydho. @ﬂ%}%ﬂp@?ﬁa[ﬁﬁh%pﬁeﬁlﬂlﬂ‘)lﬁ%zahlaéeny|

I'e-3-carbo

5 N-(§ G-dﬂaydirhwﬂi-oytﬂepempﬂ;athlomemr@yl)y2 Hediingdyllvemzamide,

2,4- é%%’gghg-ﬁ@cﬁ / EP g:l%lggséfai@{m?p@eq—&yl benzamide,
2,2- b‘lﬂ@b%&ir&o& QFﬁWJSLt%rﬁékﬂlc(aﬁ;ﬂ (516huiRydroatH-clydlopenta[b]thiophen-

pyr 1 ndi n- am de
-yl)ﬂrrmﬂefi di hydro 4H cycl opent a[ b] t hi ophen-5-yl)-4-fluoro

] d . .
N ERAREIE A pugparialilinomhen bR Gt e e namice.
10 (B)SMI%VGréﬁJ.H c§clopenta[b]thlophen 5-yl)-6- methoxymethylnlcotlnamlde

dr o- 4H cycl opent a b]lthl ophen-5-yl)-2, 4-di ne
N-(q, ﬁ;dllbmfg i-gxclopenta b]thlophen- -y1)-6-methoxynicotinamide,

2 5-%{;?1?@1&% éo?ﬂregmgm (45 fiidte A BoTicadd PP BBy bl ophen- 5

cycl& ano[liﬁ]ltMQpI@éxe—BMIalmabdl oxol e- 5- car boxyl i c aC| d
I hydro-4H-cycl opent aJ b] ¢

[
2Rl - BT it Sy TN (4 BaUmEH oLy Clspghialhighiophen-5-
15 yl)akik{%m coti nam de, 10
6- di hydr o-4H cycl opent a[ b] t hi ophen- 5-yl ) - 6- net hox
2,5-yliraethyl-ni(pytidinad+yliesthyl)-1H-pyrrole-3-carboxylic acid (5,6-dihydro-4H-

di hydro-4 cl opent a[ b] t hi ophen 5-yl) - 6-nmet hox
CYCWPBtﬁ?PE@Hg -5- E%X'&Pnet hyl - 1- pheny! -

H pyrrol e- 3- carboxyllc acid (5, 6-di hydro 4H-
cycl opent a[ b] t hi ophen-5-yl)am de, 2-nethyl -
A coiipennd wof theez forerula bar beaLtIthereaf:cah be prepared for example, by a

20 proéeﬁwﬁwgtq%n?pri'she%% tlgﬁggl%%é{“ O n| cond%ensed)c?clogﬁ('enylamme of
the ForiMEIA 9l \ﬁrtl?’a%%rwlc'éelcﬁ@f t‘F\e(fénﬁuI@' FW@UDH'IM a derivative thereof,

cycl opent af b] t hi OB ) am de.
which process also Is a subject of the present invention.

R R’-COOH

Y

25
Suitable derivatives of the carboxylic acids of the formula R>-COOH are, for example,

carboxylic acid chlorides, esters including C4-C4-alkyl esters, such as methyl esters or
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A compound of the fornmula | or a salt thereof can be
prepared, for exanple, by a 20 process which conprises

W b@4mcpiat i on of a heteroaryl - condensed PCT/EP2003/008103
cycl oal kenyl am ne of the fornmula Il with a carboxylic
acid of the fornmula R5-COON or a derivative thereof,
whi ch process also is a subj &t of the present
invention. RL R2 R5-COON A NH2 R3 (CH2)n R4 11 25
Sui tabl e derivatives of the carboxylic acids of the

ethyl E%o“ 3)&%% gfs&)gp@étﬁuteﬁ Fé‘éi@i%' §uch §§rdh%¥|¥l estefCoithitrophenyl

|ncIu kyl eSters, such
esteas, crrezetdtlydateelses&els or anhydam cmm&eg anbvda@gsdsltbe@mlpounds of

the %ﬁ laﬁﬁethg |rcsé lé %ga s,ﬁ“ttﬁ% gq{tgm# h%d%@m aﬁgﬁﬁéns derivatives

the ﬁﬁé Ph?ﬁeeﬁu%b? Sanoot'he%ﬁBMﬁ‘é RAeR? ®3 Ratt RPhyds ftlﬁi@meanlngs

e compounds of fornula Il and the carboxyli
indicated bofre mith espect te tRs cooplauadd of e forauwla L arieless inctional

aro B8 s BETREoRS MBG o Por G

wherneé ES&bohﬁd‘dﬁﬁméfbfﬁﬁxWﬂ% t8foet frephfsdwhiehl conidiing lasearboxylic acid
functional groups can be present in protected form or
groumot & afnengbPura fpmey beserpropatedhiahipitee ackjadiangeaction these

grownngr%uﬂgsgﬁtdhrp%{g%@ﬁo% gdrse JQS gr@ragﬁégc‘ré}]p ﬁ%}ﬁ g8 al tert-butyl ester

or bbhzﬂ%ét&eln%ﬂ@ﬁh@f@etdmboxynctabw goybabr as ameamylatedl amino
these groups are present in protected form

groux avgh s astedrbté%)&aﬂé@ma@@%g@é‘PthBRWMO&?@’POW‘aB?'nO group

mstgﬁgﬁ heef?é 52 déﬁég?&fba nd J@Eﬁﬁ&e Suc%&cé)ﬁ’éﬁ% the desired final

groti s érdllﬂeﬁawdabybd@wﬂomtlm Sumalpieqxrotectlve group strategies which may
benzyl oxycar bonyl am no

be uAAGHP 136 SPINeSIROLINE OSSO0 18 &ra I Pt ing Rerson skilled
in tl'gaeﬁtt;,ﬁﬁ efxbﬂ‘?tl ?53}?8&1r§6?gﬂdu:§%f%t ﬁﬁcﬁdné’l‘?%b@b ;%Cﬂw'eofﬂtro group

group~strategies
whitis ednibe ctdmestpduﬂnleargamﬁnct gmlmdwypmdnldhomffof example by catalytic
h dare knovvn{t_t %‘ rson skilled 15 in the art. An
ydesgensationopfier 90 18REIM of a functional group is

the nitro group

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 chlorinated hydrocarbon, such as
toluene, 1,2-dichloroethane or methylene chloride, an ether, such as tetrahydrofuran, R
dioxane or 1,2-dimethoxyethane, an alcohol such as methanol, ethanol or isopropanol,
an amide such as N,N-dimethylformamide or N-methylpyrrolidone, 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 achation catalyst such as
4-dimethylaminopyridine.
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whi ch can be converted into an am no group by

reduction, for exanple by catalytic hydrogenati on,
w@baoen143ne acyl ati on reacti on. The acyl ati on rPEEPINE008103

can be carried out under standard conditions known to

the 20 person skilled in the art. In many cases the

reaction is favorably perfor@&td in an inert solvent

or diluent, for exanple a hydrocarbon or a chlorinated

hydr ocar bon, such as toluene, 1,2-dichloroethane or

Ifa %&ﬁ Jn%%%n& gr §d dr% @- H @%Be%@.ea% "cl@é‘ﬁ@!ﬂ@ﬁéﬁ ana

ne or ane, an al cohol 'suc

compeurhrdmbthe formatzoll, |brs Qfmrpadmm’qageousat@ agiivate thecarider a salt

iU AR 5 A VB g gy o oss
comFﬂUrﬁ’y 89 ﬁ”f‘béptﬂfe shdHREY Jor tRemsffAlEh 8Naiite boRds, IEkaahples of

case€, It may be advantageous to performthe reactjon
suitable cbeplp‘rgaa@erde avé carhngiigidésucteaa disiyelohexyligarpsimide or

o5 ARSI A B RO AR e

N, NtN Ir\ﬁltéwémetﬁwroﬁmwlt@krafmmmmteammm i. e. O-(7-azabenzotriazol-1-yl)-
N- et hyl mor phol i ne or pyridine, and/or in the presence
1,1,38-tetrameihyuioniup dexe g@rogbgﬁpla%te gljoroformic acid esters like ethyl

oo B AR S RO N Fopyepsppic o

anhj@id8lbecatboRPialiidazote. Bepeidihd on threrrwdxydjwmlcaseofheesmtable
conmpound of the fornula Il, it is often advan eou
reaationdempesature maydia Witiip aawise rangenEpeerampien eh employing into

oo ST A 8 AR 4 S B r

carboxyli¢ beidf chloritid, dhe edadtivhadmnaftetsbe Eaaigol @gt aifrodm temperature.
sui tabl e coupling agents are carbodiimdes such as
di cycl ohexyl carbodii m de or diisopropyl carbodiim de,

Sub%%ti tRﬁhe ?l%ﬁ%ﬁ?Q{s&btﬁoﬁeglaég%\é’%FH%Wérﬁ%ba'H tectron of

anmet hyluroniumtetrafl uoroborate
protected. groups oamebemmnrsroamla pre;zUr)sor group mto the desired fmal group,

opt e e o oGt B0 B gomognds can e

carﬁe%gg.;ﬁé& QMeFEﬂé’ftﬁ'deBth %rbg‘éé’ baﬁhfo@re'xgﬁ}ple be esterified, amidated,

r osp onic acid de or

transasbuﬁgd chydrolyaed) @kylm ﬁdif(w@/l@fl@dt Reylategl, veduead, exislized,
ui.t abl rea | te lie wwthin a
conw%%érrgﬂgesaﬁ:gf SE to Qr}ﬁ%r I @W'BSB %g into t Iﬁe

acyl ation reaction a car boxylic acid in the presence

of a coupling agent or a carboxylic acid chloride
Thet stertingaesmpeunsenfos the praparation ofdhe sempaundsghthe formula | are

cork FEREAE) 4 Beub SR HEarh b oy 6 Whterature
procedures. Routes for the preparation of the compounds of formula Il include, for
example, the conversion of a ketone of the formula Ill into an oxime of the formula IV
and the conversion of the latter into a compound of the formula lI, 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 skilled
in the art. For example, a ketone of the formula [ll 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 to give the amino
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protected groups or the conversion of a precursor
group into the desired final group, optionally
wo eoosther37f uncti onal i zati ons or nodificati ons oPCT/BR2003/008103
obt ai ned conmpounds can be carried out and suitable
functional groups can, for exanple, be esterified,
am dated, transesterified, 8%drolyzed, alkyl ated,
sul fonyl ated, acyl ated, reduced, oxidized, 20
converted into a salt, or subjected to other

| grou@%ﬂﬁ{fh@%dugﬁtﬁw af tﬁ%t(%ﬁ% gﬁ@ﬂ@ﬂﬂﬁgﬁzyfii@rpdsﬁtbnﬂb@@é gd GHl, group

e conpounds o ormula | "are commercially
can beaiccaimptisined siamultaaepuelydryechtalytio hiidiagenetion in the presence of, for

anal ogously to |jteratur r oced . t t:

exarppipaatadun &roaheRt Gt ALDCRARIT ioa e fonieiled 1 o
i ] @BWAS/ eachdn witkediphenydbhddphoryl azide, for

carb%%?l#:ﬁ%’%&iél%{mi: ﬁfttgbgﬁmgxi rrert%ﬁf t he fornul g I \)mﬁanszlmt r?(/e
exaropley anditoe lattertbessubiected to at@uriiue sepERMEEBENE he

formula I'l, and the conversion of a carboxylic acid

of the formula Vinto a carboxylic acid azide of the

formul a Vh1and the conversion of the |latter into a

compound @ ormula Il. The nentioned corVersions
can e can put under standard g£ondiltjons//known to
t he "pery illed 30 in the artR~gf ‘exufple, a

5.0
ket one %- fornul a IMT—&n be conterfed inyo—¥PH -
oxi - of e~ (CHygul a 1V by treatgfe 0] POHQY gani ¢
nitrite sugh as isoanyl nitrite in the Qresencé"of
hydr ochl oRi ¢ acid, and the reduction ofRthe oxine
group to give the am no WO 2004/ 014372
PCT/ EP2003|j|008103 32 group and the redyection of the
C=0 group in benzylic position to give Mhe a2 group
can be acconplished sinultaneously by catalytic Il
hydrogenation in the presence of, for exanple,
pal | adium A carboxylic acid of the fornmula V can be
converted into a carboxylic acid azi de of the for/r[m/a(
VI by IReaction with di phenyl phosphorﬁ azi de, for”5
p latter be subjegcted to a Curtius

RORO R2 R2R-A CH2" R3
CON,

The starting compounds of the formulae 11l 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 (1998) 887;
Westerwelle 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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RLRLRZR 2 ACOOHACONS R3 (CH2)n R3 (CH2)n R4 R4
V VI The starting conpounds of the fornulae Ill and V
w@2aw4pes3ebt ai ned as descri bed, for 10 exanpl e, PCTIEB003/008103

2- 255664, EP 853083; US 6258829; US 6278027; CA

2151443; GB 2280438; Schenone et al., J. Heterocycl.

Chem 19 (1982) 1355; BianchB3et al., J. Chem Res.,
Synop., (1981) 6; Muraro et al., Bull. Soc. Chim Fr.,

Pt. 2, (1973) 335; Miuraro et al., C. R Acad. Sci.,

MedSErhenp- ﬂ'%?l’M é{@;@ 3bbe R@Mﬁbélyﬁﬁaﬁ’& et aﬂ C%r@l Ber 103

Chem 32 vina et al Chem
(1970) 2993; lamnermayyalr AenchaPharm,Bn@(‘r&?q) 1éaehﬁlcl@zet(a1997§3hem-

sooSaRARG EirGhey b ST, ol IO . .

1978) 9B8: USH T 4B62X0mMMa 0423534 1896y udibg tefRedsrnal to th
( 7%1) Phar mazi e 50 (1995) 589; Cg%rat %emgt at . cﬁjous © those

desmmdlntBﬂSQ!l@‘gngnC%% Hoffman et al., J. Og. Chem
49 (1984) 193; Schroeder et al., Eur. J. WO
2004/ 014372 PCT/ EP2003/ 008103 33 Med. Chem - Chim

Al réb@tions%r (HPMthSH8 of Meardpyands of l¢r‘e fatmulaChee pe‘B(se well-known
(1970) 2403; Dammertz et al Arch. Pharm

310
tot e1$qu d personaneicandhe garriedoutemstier stagsiard cepditipps according to or

el R 5P S S Fhomen i,

Metﬁédé}*ﬂaéﬂOr@an|b¢hemChgmle(MewmdarMImgan$ Cloemnisbig, Trﬁeme-VerIag,
described 1n these referen actions for th

Stutigart. ips rgapic Rerct &mpéafﬂwﬁ'iﬁy & |$@n§o§'ﬁm YorK. &Sé“%tfofk%i above,
depléﬁ ||ngn it ntc%Eﬁ & btRd imBlianal @%@ W?%d%rtt?%%ideé?de reactions

COﬂ itrons acco

dunng&ﬂw@gmmt&bmﬁoj apcampoumndsf thesformbled, |mammeeadtioersaem'rte:an be
for exanple in Hou

I SRR ———
proté? @Y@gl S| & to Rtbiedtdem H a%t@ﬁ@té@e’%ﬁ’%ﬁé 's?ﬁfhesﬂso BRintroduce

New York. As nentioned above, “depending
funcmntahgrou:lpsannlim foroesf precuiser gratips whigh ie adsteriraactionestep are

ayoi.d side re durin e
conl SR 154 SEREST Bt F TS ST RS SBiiedn protectve
gro@f% 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 customary

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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necessary or advantageous to tenporarily bl ock
functional groups by introducing 15 protective groups
wa@pa4poi3deprotect themin a | ater stage of thePCT/EP2003/008103
synthesis, or introduce functional groups in the form
of precursor groups which in a later reaction step are
converted into the desired f@dctional groups. Such
synthesis strategies and protective groups and
precursor groups which are suitable in an individual
t I f
myoﬁgﬁ%lﬁrﬁ]% g%"‘”éhrbR? #ifo 65@50;2%@8?’%!8&?]]&@ oc@ﬁﬁsi\fee&seé&e(PAOD)
end@bhetlairlhﬁsfurﬁﬁlopuaiﬁarmsnieroSISp reﬁmm%send%helamﬂl%a@r PTCA,

hyperﬁ%n¥ 3 Ristuefid pBerttes AUPSTRAS R ionA i aAaSIFaifl secondary
@ﬁ%@ﬁ‘ﬁfgﬂ@n%ﬁblawmném bﬁ@nwéromfm@he@ﬁntls) erectile

NO synt’hase and can be enpl oye
dysfnedtlcomaedwsnfr@ularwérm/tm’atar&wh@f, the compoumds &4 Hae formyla | lower

th t ext
the (el asbdar 58k ob REsRISTE P oAb RERTI Ot werBRRRG ' ©
confhésptivali CBmpRIAdS o the RIrmililEese adyitibhallisbanded |n the treatment,
prevention or prophylaxis of disease synptons,

i. e.4lse thasapyradpirevention, pf él@bﬁtesancbdlabﬁt@%%eahl%ﬁl@@s&mephmpathy,
{ t
et o ChRFETS, 7B Ehcffis P o 8] cipopiy of e

liver, BsRopbrogigirestiicted Meensty peroanante dr ae*es’moﬁadmblbiyﬂo Iearn
can be acute or chronic. 30 D seases which %
Prefereashindications effesiablenaina PsrioriseCoranaly Reqrt; %ﬁﬂ%ﬁsehypeﬁensm

endgﬁ{etllgEWﬁ&I 3E)Pgér§é’(§él%‘éli§5ndjlj%‘5% céﬁﬂbﬁcdaﬁfoﬁgl e and

oris, coronar ear | sease,
Prinzmetal angi na (spasm, acute coronary syndrorre
heart failure, 004/ 0 3 CT/ EPZOO / 008 O%

ThergRiBREWNdS Oftthﬁ‘?"é‘i“i‘ cagy HroRiaeren W laﬁeral

phaﬁh%?élytléé‘ﬂgla%ﬁ{/%! Eomg%ﬁﬁ§§ [Srgmgs\/{ngﬂg@ﬁgﬁhhéé Wthh are able to

unct erosi’s endot
enhe\amagee affeetrof Bi€apmpoypds of the fonmiukec|. llﬁiqangoles géamhaother

n}éﬁ&ﬁtﬁi@paﬁ S #%@ﬁgggg:%pgﬁt%er :féef]f gﬁ%p@ﬁ%t%%?glﬁfr@s\é inhibitors;
PDIQ'\PfPiﬁ[bWo?é‘%'[HluM tagSHiSEt b|p‘ha5blé’dl€é‘r§ﬂ§étbcb1b<ﬂ4é¢s thiamazole

ventricular arr ythm a. Further, the corrpounds of the
(maﬂmnmzbhe)|ar1doamlogmuaecompdum§¢gmme tetsahygirobiopterin; vitamins, in

parfig el AT & 2o YRR BRAS A et or mul 4 1 can

addltlonally be usedinthetreatment i. e. the
t herapy and prevention, of diabetes and di abet
Tha;mmpo@rads gﬁ@e(fag’pulad @td{ynelr phermaspaticaly acceptable salts, optionally

in cpaﬁq' ﬁ e@tlﬁ pm";éztpgﬁgmgﬁggﬁ%@a%{c}\é% % o@g%%{'@én be administered to

ann;hgﬁalt gggﬁ%blmammarsf ahdam pertieular to mmanst, ed panlarmat:guucals 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 | and/or its pharmaceutically acceptable salts 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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Preferred indications are stable angi na pectoris,
coronary heart disease, hypertension, endotheli al
waely®ionsri on, at heroscl erosis and di abetes PCT/EP2003/008103
conplications. The conpounds of the forrmula | can be
used in conbination with other 15 pharnmaceutically
active conpounds, preferably3®%ith conpounds which are
able to enhance the effect of the compounds of the
fornmula |I. Exanples of such other conpounds include
: isnt AGE tha b0 a: ' sveRr@nfibA8s 8yndromes,
n th?&%ﬁ)ﬁ%g?s‘% tf&%@%‘aﬁgﬁﬁglpﬁgﬁﬁ%%%%g%t agoni st s; .y
as well gisdtslisefoe pseparinamedinakeands fartthase purroses, where this latter

(et hj mazol and anal ogous c unds. I DiRe.
sublbgkaahg IGBRBREBPTao N AEa o SeT e af ¥ Hfifounds of formula
andMFHfHﬁ‘ Phé&m@ubalfbiteBlableisars MhichTae exuidethdg tes proviso from
the fornula | and their pharmaceutically acceptable
the sarhpeynaspdéfinesl aove which e sasubiechaf tie Biveation as compounds per
pharmaceutically active conpounds, can be adm ni stered
S€. to animals, preferably to mammal s, and in particular
to humans, as pharmaceuticals by 25 thenselves, in
m xtures with one another or'in the form of

Furtheemnorec euubleat ob theppriesenbinyention arq peamaansutice! Rreparations (or

resent i nv L : ' f
phafiiciftical CEPhuPRHORER SoMehispiar STEtIRTRAI Hleaskidhe
compeaaa bR thefosaiuls | dind/ovaghasmasepiicallyeneeptabié salbthereef as

subj ect of the present invention

. is th f
definedrpbayr W a pharmaeetsioally afamtab'lqsq?{g "'%'h iﬁﬁa@% oF magey y
pha@‘ﬁ&géﬁtﬁzgh g??\%cgag@}rﬁrfigﬁ%ﬁ%ﬁrz\féHlT\%bétahaﬂ)r%dﬁ%gtor

Uupr egu g e synt hase, for

excipient@l e in conditions in which an increased
expression of said enzyne or an increased NO | evel or
the normalization of a decreased NO |level in a

Thel BT RbelBuAE Ak ElincPE i In A onsmtbe blminiERretborally, for
examplé methetfernapy piisgtabiets clacteereddablets m@p@ommbm granules,
hard, 04 saaratT gapates 2P linalton et STB Rl Mons, syrups, emuisions

or si¥pe 6né’,fortr8&aiIV,WSF&R%P@(thﬁé $birn of s@ppawitoride sAdmnistration can
use of the conpounds of fornmula | and/or their

alsqghacgute@mutmre?teaajwefnr@qa@wm@|subcmn@ﬁu3ts/einér>amu§@él@rly or
. t i th i ned .
L e S e e T

adnfifistraton ReFiPAR, fér SiPhsie! pércutdirons es eopicalnadministration, for
are pharmaceutical preparations (or har maceut i ca

exaouie osths fors)ofwinteients tinciuses asPrays ek irapederHal ﬂa$ra|a?uﬁc
sys{e%iss,tor%g inhalative administration in the form of nasal sprays or aerosol
mixtures, or, for example, microcapsules, implants or rods. The preferred
administration form depends, among others, on the disease to be treated and on its

severity.

The amount of a compound of the formula | and/or its pharmaceutically acceptable
salts in the pharmaceutical preparations normally ranges from about 0.2 to about 800
mg, preferably from about 0.5 to about 500 mg, in particular from about 1 to about 200
mg, per dose, but depending on the type of the pharmaceutical preparation it may also

be higher. The pharmaceutical preparations usually comprise from about 0.5 to about
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10 conmpound of the formula | and/or a pharmaceutically
acceptable salt thereof as defined above, and a
w@basoeseuti cal |y acceptable carrier, i.e. onePOIEPINE008103

phar maceutical |y acceptabl e carrier substances or
vehi cl es and/or additives or excipients. 15 The

phar maceuti cal s accordi ng to36he i nvention can be

adm nistered orally, for exanple in the form of

pills, tablets, |acquered tablets, sugar-coated

90 % %glvﬁélght &'tR8 'c':bii’r’ﬁpounﬁgf(ﬁi tied forfrAd | Qﬁdj/@i' ltrﬁemplﬁ@lnﬂm%utlcally

eou | coholic or oily solutions,
accmblsw@its “Toe prodysdnBicd s pbarm&qtﬁucayprerparat%rﬁﬁﬂsb@f garried out

f of
ina SRSl SBBOT I A U Gl BT | ancior
their ﬁ“dr?rféd:&ﬁﬁééﬂry' a/cdebtame salks, augoibias kmth drie Mmof@sohob{)r liquid

sol utions é;ctl on or infusion., Oher sui
phamﬁeut@ak@am@hsm tﬁ@C%ﬁ@nd/pbadéﬁd&%(@ adiery ey %fange%}and if

sesh P BB RRSU AL e BRI el EOFE0hES i

theréb@t@@{ﬁfo@hyl@tﬂé aotion, Gire thieugithiatoad svitatde sidmisistratiorform or
the form of nasal sprays or aeroso| tures

dosagﬁ faspaypich cam @pa@@déﬁﬂ s a,mﬁr@ﬁpgu%al ,lrbﬁgmalphcg vetérmary

erred 25 adm nistrati on form depends, anong
mea?%ﬁérs on the disease to be treated and on its
severity. The anount of a conpound of the formula I

For rmprasetion BAPISr @Bt Ui ROTSEEIRIES 2RTErs csthtlaaapeules itis
posgg% ‘{o%%g%ite%qple?’l%cf&e Efa‘?%ﬁ rfépbﬁ(aﬁ'\ RMnaReutafbhd gt’ 8tarch

articular from ab ou 1 to about
denn@thsetalci,cﬁearldnamddnp’&smialhsgem Softegelgtirecapsul¢ggand suppositories

e a8 Ve
oif}, 8td. Q‘:Lﬁt*é%lét cé’?@e?@@ﬂét@ﬂé@g &r VERitIBE200Beii8parition of

6 90 % by wei ght of the conpounds of the fornula I
sollmmjscﬁor enamplqm‘éscpmt@m fot anjegtionn ©F @ EAMIISIORS PF §Yrupgare, for

exa (f(,j,luvg%fegn&h%fsl o%lc a%cg(f My %U\?Cﬁi) eg&@ﬁ@ﬁ,ﬁélb@'ﬁbﬁs %ﬂ@h BS ethanol,
glydé'ﬂ@l BHlyBR! SuSVBBOMVER s@bat' @uéwM@dltoﬂn@getablé b&s retc. It is also
phar maCceutical ly acceptable salts, together wt

possiblavtsr lyophilize thg comgavadsopthgr feEpEkg i ang tl'@grqhaéma%eutlcally
accgﬂ%ﬁ n&?sd%rﬁfg gée f}ﬂedlt:eo nﬁﬁ%&&%ﬂﬁéﬁ%'f@ ﬁxéMBg §OGSebaring

prepAILIERAS ettihjeatiby opwifiision cOuitable darriers fogmicroeapsued, iimmplants or

or prophylactic action, are brought int
rods aFe.PLEXamplon CoBRNMGS of glycolic ad Q'andaidadd! 20! €

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

altering the osmotic pressure, coating agents or antioxidants.

The dosage of the compound of the formula | to be administered and/or of a

pharmaceutically acceptable salt thereof depends on the individual case and is, as is
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dosage form which can then be used as a pharnmaceuti cal
in human or veterinary nedicine. 10 For the

w@e@docsron of pills, tablets, sugar-coated tapdCEEB20856)8103
hard gelatin capsules it is possible to use, for
exanpl e, lactose, starch, for exanple naize starch, or
starch derivatives, talc, sB&aric acid or its salts,
etc. Soft gelatin capsul es and suppositories can
conprise, for exanple, fats, waxes, senmisolid and

custgh%‘r‘g%% P sted B tHE ﬁ‘]‘dl\ﬁ’dua'l%lrﬁéﬁ%%]ﬁiés% laghietiecan optimum

bl e carrler subst ances or vehicles for the
effegr &pas gt depends ors theinaons and dhe srueny of te §@pmerdﬁ§e treated,

andf N ntheCtl o) O%t%ﬁ%ﬁé&r%?&%@%@ﬂ?%gm Er%rhuman or animal
to bé& ‘Pr'eléiéd)'@)n tﬂb“éﬂ@io%/ Mbu@ﬁoﬁto?aﬁﬁd)n of meyct&ﬁpd)unds used, on

ol'yol's, sucrose, invert sugar, glucose, mannit ol
wheﬂmjéhabllse infarghe éln@rapytof PG T CRIHEG disgage or prophylactlc oron

PR A TR Al et of o

formiuts W Ih'g&m'rédoé fally slabef froat abx@ R0 to faboub‘t@@mg/k@ preferably
preparations for _1njection or infusian.

frombabeid 4 to GPOHS &9 m(bgun@@rtw%n tipmsakqut 8%0%!?3%9‘& 5 mgékg (in

I l;
eacf 53R oo pRERT oY BN i SBbITprR forRininAf ot s bl adui
weigliing iappretimateinZ8kg interdelo cyhtamﬂheeiﬁsuredlresults The daily dose can
preparations can al so contain d| s such as, for

be agmwpﬂt@redﬂma siRgle dogiesyintoRpriiRtlar eﬁ' araer ameiTie 2 s,
adn)ﬁﬁj(s{érgg al?@ ANided ch??évéré?'i‘&" eﬁmﬂ)l%'tﬁvbepﬁee Sr SO, FRIfiGual doses.

reservatives, eners ant's avori ngs,
In sanmsesedepemmng lartbesndididLiakresppnsdyt may twnecneasaesto deviate
solvents soI I|z s for achieving a depot
upwarde ef d OWQVVlaé thiY?rﬂg WOt i ¢ pressure,
coati ng agents or anti oxi dants. 30 The dosage of the
compound of the forrmula Ito be adm ni stered and/ or of
Theacompammdaecem\ecfanmmaamemlm be usedtfor athes purprgsesriban drose
he i.ndi vi.dual

o S TR eyt LELGACHABH s s o
the 'u?? iy 'tr?g‘ékarﬁlrfa‘tiéﬁﬁif %@H%‘ﬁt&&@%‘m%&% e 088 bswidchemical tools and

Een s on the nature and the
the siseas m’germ‘edta’(es ﬁnrst e (separatipe of furthes COMpavnds) 86- on

the se ht i ndi vi dual responsiveness of
pha{W@CﬁHﬁ%ﬁl@%rdt'X%%R&f Ouﬁggbe treated, on the efficacy
and duration of action of the corrpounds used, on

Examples

HPLC conditions

HPLC method a

Column; Daicel Chiralpak AD, 250 x 4.6 mm, 10 y; eluent: acetonitrile/isopropanol

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

HPLC method b
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5 whether the use is for the therapy of a acute or
chroni c di sease or prophylactic, or on whether other
wa@ewupersconpounds are admi ni stered i n additi onP€DEP2003/008103
conmpounds of the formula I. In general, a daily dose
of from about 0.01 to about 100 ng/ kg, preferably
fromabout 0.1 to about 10 ngB8kg, in particular from
about 0.3 to about 5 ng/kg (in each case ng per kg of
bodywei ght) is appropriate for admnistration to an

ColuitH Merk P’@Hogbhélg 55BPP MnTBYL leYuetit A¢Svdter 010085 % mﬂuoroacetlc
obtain the deSired results. The dall¥ dose can

acidadltmelmt Bt acet@mtnleag@dt@mtefrqas% & eluent Adrd Vcalugnt aﬂg,ﬁi % eluent A

o5 SRRy R s 5y BB R S5 i e 05 i

doses In soms cases, dependi ng on the individual
response, it may be necessary to deviate upwards or
HPLdomeikedis from the given daily dose. 15 The conpounds

Colfhg V5 S DS Bl $9, 22yt St RETap PocEon

triflu ¥ GGt R Sadid Gl usiet B sgtorsitrile; gradmﬁefmmsmc% dsentt/k]éms% eluent B

10 538 e ohE 2 ClUFIS 185 TWeS e SUED At 05 e lughEE BEP.8 min
flowtlﬁg?ﬁlﬁﬁrr)rﬂfrﬁw on of further conpounds, e.g. 20

cout'Cal | y active conpounds. Exanples HPLC
cond| tions 25 HPLC nethod a Col utm: Dai cel Chiral pak
AD, 250 x 4.6 mm 10 p; eluent:
HPl{e s1efhed fdl | e/isopropanol (120/5) + 0.1 %

ool AP BT e LM e rerpasoparl

(10RYyrfasplate; 195mKmnm 5 p; eluent A: water + 0.05 %
trifluoroacetic acid, eluent B: acetonitrile;
gradient: from95 %eluent A/ 5 %eluent Bto 5 %

Hp|$/|‘ Shobe / 95 %eluent Bin 4 nin, 5%e|uentA/95
uent Bfor15mn flowrate: 0.5 mM/mn 5 HPLC
Colommnh dMerck BumspherWI erh@r B, QDSIW—BUWG'@:B +0.4 %ﬁP”B'Cr?C'd eluent

B: ace%jonl%nle + O\{\@é % formlc aC|d, gradlent. from 95 % eluent A/ 5 % eluentB to 5 %
eluent A /95 % eluent B in 5 min, 5 % eluent A / 95 % eluent B for 2 min; 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
myg of triethylamine and 5 ml of dioxane or tetrahydrofuran, and 2.5 mmol of the
respective carboxylic acid chloride 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 ethyl acetate and the organic solution dried
and concentrated. The residue was purified by preparative HPLC (RP18;
acetonitrile/water + trifluoroacetic acid) or by silica gel flash chromatography

(methylene chloride or methylene chloride/methanol).
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trifluoroacetic acid, eluent B: acetonitrile;
gradient: from90 %eluent A/ 10 %eluent B to 5 %
we@bwent43 / 95 %eluent Bin 2.5 mn, 5 % el uerCT/BP20096)8103
% eluent Bfor 0.8 mn; flowrate: 1.0 mM/mn 10~
HPLC net hod d Col utm: Daicel Chiral pak AD, 250 x 4.6
mm 10 p; eluent: n-heptane/B88opropanol (10/1); flow
rate: 1.0 m/mn 15 HPLC nethod e Col um: Merck
Purospher, 55 x 2 mm 3 p; eluent A water + 0.1 %
GenEPJI ?c?laﬂﬁg%etﬁbé! o B4 n'a\ﬁ\%‘l BfHe tds Peé‘mﬁé OFbYxyIy Adie dlssolved in

gradient: from 95 % el uent % eluent B to
5 ml%f teﬂraimtromran eEregdlencttd mgi (9.4 mnnol) ef %(écmﬂ(ethoxycarbo-

ryDrpptretens R e ekprtesiuftid teefiiadboffie (FBTU)in 1 mi

of di R rriRhiBe &mdl P14 Fide(0a88 ol Pof ethyldiisopropylamine. After stirrin
ﬁﬁ@? oaryl - condensed cycl oal kenpl am r)(es ZpS (@e/neral °

at ranny ternperiaturetfand0 min20 S7mol of thenespeeiecaming W added and

the w%ﬁr‘,?nm\gé(g gtnirg{l %rh% h ofﬁ? g%aétirohﬁf\@’%‘@%éﬁep@%df’o% a¥aturated

sodiUASRREIbYE¥RCABORANYIIIGLGH, lsitr@bie@rwm ettt ecatdtednd The organic
m xture was stirred at room nperature for 2 h

solutipe drigd @nslcansentratash Tl h@d@é@ugmmﬁvwﬁﬁ BY eFRRA" BBY%?'E’ LC (RP18,
scodfbBey TFIDEb1A6: 40001 S Snad Ehibapiit

r| e d concentr at
(metHyteriecshiotige vRmathylehé edidpidefmetpanat)i ve HPLC ( RP18;
acetonitrile/water + trifluoroacetic acid) or by
silica gel flash chromatography (nethylene chloride

co BB R 08 AP s AR o w0 44

of eﬂw{tium:fptopylamlhe werepissolved inat bahof Idimetyifdrmiamidts almblthe solution
wasrﬁqglgd g} 0 é é Hed )ég ﬁiﬁu%@gp%\ﬁ of 52' r(10 2114 rT%I)(oq
dlmgﬁhlty ngyﬁ@ﬁém@M L§Jfrﬁ\éthyzlffcirh%tn“lIGEE‘G) Iyl Mhﬂﬂ' o fRe respective

orate di met hyl f or mam de
cartamynd adidrand @semtummfﬁgoﬁge(ﬂmw mmdb@frbbydmh@nzo&rlemle in0.5

mi qahdh &@g}ﬁ%ﬁ o@@gﬁtﬁ é\é artkg%%ﬁ)rétug%owrgsns‘tlrr%d at mor 20 min.
Then a solution of 68 mg (0.44 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbo-

o

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 ml of ethyl acetate. The solution was washed with 20 ml of a 5 % sodium
hydrogencarbonate solution and 20 ml 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-yl)-2,4-dimethylbenzamide (enantiomer 1)
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the m xture was stirred for 12 h. The reaction m xture
was poured onto a saturated sodium hydrogen carbonate
waeelbiem extracted with ethyl acetate and t heCDEBzN3/@08103
solution dried and concentrated. The residue was
purified by preparative HPLC (RP18, acetonitril e/ water
+ trifluoroacetic acid) or by0silica gel flash
chromat ography 10 (nethyl ene chloride or nethyl ene
chl ori de/ net hanol ). General acylation nmethod C. 0.4
mmol of the respective amne and44® pl (0.44 mvl) of
et hyl di i sopropyl ami ne were dissolved in 1 m of
di met hyl f or mami de and the sol ok cooled to OC
Subsequently, a sol on_of 54 ¥y gy, of 4 15
gt hyl f or mam de,
0.44 nmmol of the réspeg boxylic acid and a
solution of 59 ng (ONf4 mibl ) oH
1- hydroxybenzotriazole in 0.5 m of dinethylformam de
were added and the mxture was stirred at 0C for 20

a) 7@?@3{5 ot - AP BAITRAR hyi car bo- Hi 1 de i n
(P18 ) GF@?Id"H)l'dCrQIEiW-IﬂeS?HN&ﬁe agisledy @10 Htﬂ)_l_@ﬂ fréshedestilled

S stirred at room 2 erature for 12 h
benz:ddehydmand 2fr @ (Q@é rhpl) toéraéatlcaaqldtané\yﬂrlde arergdpated under reflux

for élgﬁsfh%hé’wqélgnmg(hﬂ' s[n% ai{prﬁfe@#heaﬁ% Q}E dykes.olved in methylene

chldawer EESARMI AP BRI ECE With TN NeOH 29 |utionpiné the %mﬂc phase dried
chloride solution, and the organic phase

andswpporated, The resides wes desshehbRderedusad Pé%%‘é@ o ayetP-3 9

(75% éﬁﬁf’esfetlevé 'ﬂ&@“?w tlge D et om e e vater 0. 01
Bon%gt psmﬁi gm@ﬁﬁiarp 180Pd) Meltfxapaihte 72°C. '

hydr o- 5H [ 1] pyri ndi n-6-yl ) -2, 4-di net hyl benzam
[ de (enantl omer 1) WD 2004/014372 PCT/ EP2003/ 008103

NH
b)ﬁgﬁ@rp%dgyﬁn% 7- 8| ﬁydrg 5H [ 1] pyrindine 15 g (0.125

19. N?l(g) O@f rt?lﬁl bgdhél;zldn:npgﬁg’d ol btepra méreel;ssbﬂleﬁ i 2(5@ mgofgd)1y)methanol
re t n 4
coolps P -Gp 666 aromAcd Tah At TS Gabel71BAD &f cimeivisrifidé yere

added, and the reaction mixture was allowed to warm to room temperature overnight.

Evaporation and subsequent destillation of the residual oil under reduced pressure
gave 6.6 g of the title compound.
Boiling point (0.003 mbar): 150°C.

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 (569.5 mmol) of isoamyl nitrite

were dissolved in 150 ml 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 dissolved 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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for 24 h. The reaction m xture was evaporated, the

residual oil dissolved in nethylene chloride, the
w@olouviem extracted with 1 N NaOH sol uti on, aneCT/BR2003/008103

organi ¢ phase dried and evaporated. The residue was

destilled under reduced pressure to give 19.3 g (75%

of the title conpound. 10 Bo#Hing point (0.013 nbar):

150C. Melting point: 72C. b)

5,6-Di hydro-[ 1] pyrindin-7-one 19.3 g (0.09 nol) of the
5g (?Tfﬁl L{i’n eh b?r ’[‘h QUMﬁeeE@e ?éé’éﬂb‘ﬁ%lx’fhr%ﬁ)@aémlt%dddrw evaporated

c oo 3 ozoni zed .
The ge@dué?vamescdf/edjum@m@hww Etl”dmdxer&atadi \A@tborkm& r@lmi pteﬁ@wlorlc acid

and b seRptrics DDA T S8 ZoBFREY a0 4ha el UBL A palladium on
chardBst g'ob/@)t AR r@fsulhﬁﬁ rr*ilﬁfil'réI W’as éi}apohdél@@ftﬂe&@lém@ taken up in dilute

pressure gave 6.6 g he title_conpound. Boil g
NaQrbsalution anﬂ&x’«tmted WEBMhyI azetaie Evaporation of the com ined organic

oo e BRI BF BrdpS50) oBulo i oI 67

dlhyU%lﬁmymWrﬁﬁ'lﬁ -8-vl)aeemrfigesol ved in 150 m of met hanol
treated dropw se wt

i of
DC: Rfre 8125 (silica g@}dﬂ@mﬂﬁﬂﬁ ehledde/metharg! (9“ ))r ring at 45C
for 3 h, the mxture was cooled to OC and the
preci pitated product collected by suction. Yield: 7.3
TheGatOhiddcetamid&vaRisepalated (rstolthe @ngatiomert by throenatography on a

churéiluéx%si@&:dm”éﬁé%ak;‘&éee@%%a@cm{r@‘ Sbpros ﬁp\“ﬁ%‘?ﬁiﬁoﬁﬁ%
T e e

ylabotdnige naisetisd g, 1y |bldabf manteme:@obm (8, TedihydraebHM pyrindin-6-
2004/.014372 PCT/ EP2003/ 008103 41 5 g of palladi um on
yhageiamide ¥@srbP89- The reaction nixture was filtered and
evaporated. The residue was dissolved in 1000 m of
et hanol, treated with 10.8 nml of perchloric acid and
Enamjidregdnated for 10 h at 50C and a pressure of 3.5 bar

HPLr()e[fel{jITﬂ %égfrﬁ‘ﬁ’tadm%ﬁﬁg evapgpgtr ggal t fwéosﬁeei gz: taken up

in dilute 5 NaOH solution and extracted with ethyl
acetate. Evaporation of the conbined organic phases
Enamtidnmnﬁsequent chr omat ogr aphy of the residue yielded

HPL}@y i nd%hL6 )"é%b?ﬁdr oo

e) 6,7-Dihydro-5H-[1]pyrindin-6-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 6N 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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DC. Rf = 0.28 (silica gel, nethylene chloride/ methanol
(9/1)). 10 The racem c acetam de was separated into
w0 b@4enamt | oners by chromat ography on a chir abCpRR2@3/008103
(Chiral pak AD; eluent: acetonitrile/isopropanol
(120/5) + 0.1 % diethylamne). The yield of
enantionmer 1 of N- (6, 7-di hydd®-5H[ 1] pyri ndi n- 6-
yl )acetanm de was 1.89 g, the yield of enantioner 2 of
N- (6, 7-di hydro-5H[ 1] pyri ndin-6 yl)acetam de was 1.53
. Enantionmer 1 HPLC. RT = 6.40 mn (nmethod a).
E”a%ﬁ%rﬂfg?%ner 2 20 HPLC. RT = 8.16 nin (method a). e)
MS: 6n/& X BS Wie+HH-HIRL By RTrl Dridsgnyethodi o (enanti omer | and
enanti omer 2) The separated enantioners of
N- (6, 7-di hydro-5H[ 1] pyri ndi n-6-yl ) acet am de were
yer ) i ) nhige (eRamticiaed €
e L e s e e f il
Theitliercoatpaecesss pfepared faoHckisal wiliysiro-x{ Haytindin-6rylemine of step
et hy| acetate and drying,and, evaporation of the
e) a%@&'%é{@t% %ﬁr@rﬂlﬁy{%@ﬁ'ﬁgtwddbmi oneric 6, 7-
dhyd AHF PMPLEYRT- $1¥ 2fiimgfethddac)yi el d of 0.7 g
Ms'gh?/o.@g-/g!w rﬂggﬂ_%gy. Enantlggmar 1)30 MS: me =
135 (MtH)+. HPLC. RT = 0.13 (nethod c). WD 2004/014372
PCT/ EP2003/ 008103 42 Enantiomer 2 Ms: me = 135
Exaf'ﬁ[%i. HPLC: RT = 0.13 (nethod c). f)
N-(d_}'ﬂrﬁhydramqi]@yﬁhaihlé-ng,m@limeﬁryltiehzanﬂdei(ermrhmmmr&)am
ide (enantioner 1) 5 The title conpound was prepared
fromchiral dihydro-5H[1] pyrindin-6-ylam ne of step
e) according to general acylatiop gethod A. M5: nme =
267 (MrH)+. HPLC: RT = 1.12 mg (fethod c). Exanple 2
10

N-(6,7-Di hydro-5H[ 1 rindin-6
i de (enantioner 2) |H3 N
0\

N H

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-yl)-4-fluorobenzamide (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-[1]pyrindin-6-yl)acetamide of Example 1, step d, by
hydrolysis analogously as described in Example 1, step e, and separation of the
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O CN NH The title conpound was prepared from chiral
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of 15 Exanple 1,

W@ e@p/oed72 accordi ng to general acyl ati on met hoRPICHEP2vB3/008103
me = 267 (MtH)+. HPLC. RT = 1.12 min (nethod c).
Exanpl e 3
N- (6, 7- Di hydro-5H[ 1] pyri ndi43 6-yl ) -4-fl uorobenzam de
(enantiomer 1) 20 F N CN H The title conpound was
prepared according to general acylation nethod A,

s t' . i - H H
racefEN oL gy R B ARdin &) fuorobonzamido by preparetive
chroptatpgraetly foncarchinal preser(@bémipak AD; eluent: heptane/isopropanol (1 0/1).

N- (6, 7-di - 1 i pdin- 6- y| t@am de of
IS: ExaPe" (MHEDepTeL Sy i SRy artigiBEsBls  y o
described in Exanple 1, step e, and separation of the

WO 2004/ 014372 PCT/ EP2003/ 008103 43 racenic
Examples4 7- di hydr o- 5H[ 1] pyri ndi n-6-yl ) -4-fl uor obenzam de

repar e .chr -

Cras LY i R e ek R e R Y
Ms: nmle = 257 (MtH)+. HPLC. RT = 15.66 min (nethod d).
5 Exanple 4
N- (6, 7- Di hydr o- 5H [ 1] pyri ndi n- &yl ) - uor obenzani de
(enantionmer 2) NH xJhetitle -«@w WS prepar ed
as described in Exaarat on/of N-(6,7
di hydro-5H[1 ]pyrindi n-k +- 4-\f | uor obenzam de. MS:
me = 257 (MrH) +. HPCR™ RT = 14.H6 nin (nmethod d)
Exanple 5 15
N- (6, 7- Di hydro-5H-[ 1] pyri ndi n-6-yl)-2, 6-di net hyl ni coti

The%@c%?n oeunna vtvég %?épalrzad aEBdCechDéc'j\l incgﬁample 3 by separation of N-(6,7-
dihydro-5H-[1]pyrindin-6-yl)-4-fluorobenzamide.
MS: m/e = 257 (M+H)". HPLC: RT = 14.96 min (method d)

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

H,C,
@) —N
N Ve
(T
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 = 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)
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CN--- D NH The title conpound was prepared from chiral

6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of 20 Exanple 1,
wae@p/oed7accordi ng to general acyl ati on net hodP@I/ERES)3/008103

me = 268 (MtH)+. HPLC. RT = 0.15 min (nethod c).

Exanple 6 N-(6, 7-Di hydro-5H[1

] pyrindi n-6-yl)-6-nmet hoxyni cg4i nam de (enantionmer 1)

25 WD 2004/ 014372 PCT/ EP2003/008103 44 O -N N CH3

CN--- H The title conpound vvas prepared from chiral

6, 7- di hydr o- 5H [ 1] pyri ndi n- 6-¢yl am Exanmpl e 1,
step e, according to general yl |on rre hod A. 5 Ms:
W = 270 (M+H) +. HBP dc)

'Nlazol o car bo | c acid
(6, 7-di hydr o- 5H [ &] p3 ‘ n6\ I)amde (enarit i omer
1) 10 H NCH O - N H The title
compound was prepared from chiral
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of Exanple 1,
The ?e’tlélboﬁlpo’@m@qn% pid?e@ﬁ@ﬂi chirgl@y T alifiyaino+5H- hk]ﬁynhdrriiﬁ-ylamme of

HPLC. RT = 0.17 mn Arret hod c).
Exam;p!;mﬂ;r @teg e accor rng to general acylation method

MS: m/e = 270 (M+H)*. HPLC: RT = 0.43 min (method c).

Exanpl e 7 2-Met hyl|- 30

Example 7
2-Methyl-3H-benzimidazole-5-carboxylic acid (6,7-dihydro-5H-[1]pyrindin-6-yl)amide

(enantiomer 1)

g
N CH,
Of 5Y
N
X
)N
N H

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 = 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)

Q —N
X
| N \_/ O—CH,
pZ * N
N H
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N- (6, 7- Di hydro-5H-[1] pyri ndi n-6-yl) - 6-met hoxymet hyl ni c
otinam de (enantioner 1) OCH3 xll-ca H 20 WO
wQeo0B2a872 PCT/ EP2003/ 008103 45 The titl e ceapBP29d3/008103
was prepared from chiral
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of Exanple 1,
step e, according to generaldf&cyl ati on nethod B. Ms:
me = 284 (MtH)+. HPLC. RT = 1.77 min (nmethod b). 5
Exanpl e 9 2,2-Difluorobenzo[ 1, 3] di oxol e-5-carboxylic
i . .
The ﬁt?é g%'t“ ounc‘:‘ii '\A%édﬁl‘épéﬁot fl'?ﬂgg%ﬂen;af‘g ?ggi?ny&ﬂd-ﬁﬂl[gﬁ)ynndm % yla\mlne of

Exarhpl@ mt%mekbxcdfﬁmaﬁkgenbﬁalﬁwlatml reethofpdund was
prepar e

MS: g/e ‘d?%ﬂ%%ﬁgal-l-%l-}‘gyiﬁrnd 57@35‘ (pathed & Exanpl e 1,

step e, according to general acylation nethod B. I\/IS
me = 319 (MtH+. HPLC. RT = 1.60 min (method c). 15
Exaraplendl e 10

2 S A B G S mamic

(enattibfmeP 4§ HrifléStoacetic acid salt

o f
Q \%—F
>, ¢ ;/o
S
| N CF,COOH
N/ H X 3

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 B.
MS: m/e = 319 (M+H)". HPLC: RT = 1.60 min (method c).

Example 10

4-Chloro-N-(6,7-dihydro-5H-[1]pyrindin-6-yl)benzamide (enantiomer 1), trifluoroacetic
acid salt

H x CF,COOH

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

Example 11
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The title conpound was prepared from chiral
6, 7-di hydro-5H-[ 1] pyri ndi n-6-yl am ne of Exanple 1,
wae@p/oed7accordi ng to general acyl ati on net hodP@I/ERES)3/008103

me = 273 (MtH)+. DC. Rf = 0.29 (silica gel, nethylene
chl ori de/ met hanol (95/5)). 25 Exanple 11 WO
2004/ 014372 PCT/ EP2003/ 0081036 46
2,4-Dimethyl -N- (6, 7,8,9-tetrahydro-5H cycl ohept a[ b] pyr
i din-8-yl)benzam de CH3 N NCHS HO 5 a)

2,4-I9| MN' (“éef‘g Prefrabydr é)t -SHLE/ S Bﬁrﬁf?y)‘rﬁlhpé%lp)béh?érﬁiﬁé d
In I’e’ conpound was prep red
6, 7 8 9 t et rahydr o- 5H cycl ohept a[ b] pyri di ne
anal ogously as described in Exanple 1, (ﬁaep a. The raw

c

material was purified by silica gel $rat ogr aphy
usi ng met hyl ene chloride as_el uent. nme = 236
(MtH)+. DC. Rf = 0.4 yel , t ane/ et hyl

&

acetate (3/2)). 10 |

5,6, 7, 8- Tetrahydrocy& oheg pyri dymn-S:-one The title

compound was prepared N om ompgund &Hstep a

anal ogously as described in Ex a\l, step b. The

raw material was purified by silica g@l

chr omat ogr aphy usi ng net hyl ene chl ori de/ met hanol

(98/2) as eluent. 15 M5: nme = 162 (MtH)+. DC. Rf =

0.72 (silica gel, nethylene chloride/ methanol (98/2)).
a) 9B enzylidenenpdr, %’Hﬂﬁh&diﬂwébt%{clﬂhﬁpﬁl[b]ny@d@eg di one

4 f o -
ejiiadf, o e iton B2 RIS G B g lpyricine
analddoisisliesdribadsaBxaaise 15 sleptd. Glﬁwe)favhyrwtegamas purified by silica

chloride in diethyl ether. To 20 the resulting slurry
gel Wp@%ﬂﬂ@ﬂ)hﬂ wingmedn/ienerpiofideasialdaiyl nitrite in
5 +a —of
MS: rg‘?%r a2t3%o( sol Lt Pg éngj(?r ?r(gng%%cezﬁl orl Jgné&etﬁ%ia&%ﬁ}e (3/2)-
ether The m xture was refluxed for 3 h, cooled in an

and the preci pltateg roduct isol ated by
b) 55@&8 EﬂtraMCHPeyC)O@e@aEbim IN-9Ee e = 191 (M-H) +. Rf

Theztg.g-:v/ %&1_&% ri%%s%&paﬂ%@tf% e CSFhIp%UhQ %(f TR 2RAklogously 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 ml 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 ml of
tetrahydrofuran and once more 10 ml of a saturated solution of hydrogen chloride 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/e = 191 (M+H)*. Rf = 0.20 (silica gel, methylene chloride/methanol (98/2)).

d) 6,7,8,9-Tetrahydro-5H-cyclohepta[b]pyridin-8-ylamine
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d)

6, 7, 8, 9- Tet rahydr o- 5H cycl ohept a[ b] pyri di n- 8-yl am ne
wOD020087/D14372 PCT/ EP2003/ 008103 47 The tit|BCT/EP2003/008103

conmpound was prepared fromthe conmpound of step c

anal ogously as described in Exanple 1, steps d and e.

The raw material was purified7by silica gel

chr omat ogr aphy usi ng net hyl ene chl ori de/ net hanol

(98/2) as eluent. Ms: nle = 163 (MtH) +. Rf = 0.09

The guﬁg'da&@e@ﬁylw%%@ﬂﬁgﬁ fiof fid ShpBiRPEPSteh ¥ §ﬁélo?%l]5s|¢hs

2, 9-tetrahydro-5H cycl ohept a plyr
desdritied-i8-Braneie dastets dhad . The revnpetedial was mréisdrysilica gel

chrogia)patarGy Uit BV eRmohly deliganblPas) A7pRRRt o _

MS: /RS A68 (WARhhasf £0.09 ElideqeiPethiderie difofide/methbhll (7/3)).
pyrazi ne-2-carboxylic acid
(5, 6-di hydro-4H cycl opent a[ b] t hi ophen-5- yl)am de H2N

=N H - .
e) Zg-@lrﬁﬁygﬁa@%ﬁl g}ﬁqtral)’ugﬂ@é?lal]-qyﬁ,ogber%ar{%qyyp g\rhS-r}/é)benzamlde
The hindrptpUinddRag pféshred bt thie campoured of step d according to general
5, 6-di hydr o- 4H-cycl opent a[ b] t hi ophene- 5- car boxylic
acylation dA.5753662) were dissolved in 25 m of

MS:Ti t%%EBM@%Q?%ﬁ%%ﬁ%%@&%éth&%@g. 97 mmol) of

triethylamne were added, and the m xture was stirred
at roomtenperature for 2.5 h. Then 11.51 m (168.4
Exampbe 120f al Iyl al cohol were added and the reaction

3-A Qﬁgﬁg{ng?fg@ﬁ)g%%@-@érbégdg eﬁ:icﬁ g‘,hggﬁy(d@nﬂﬁ—c?@ﬂgp@ﬁfa[H]ﬁ'ﬁophen-5-

€ resi n ethy etate
yl)amide extracted with a 10% sodi um hydrogencar bonat e
sol ution. The organi c phase was separated, dried and
25 evaporated to dryness. The residue was taken up in
200 m of nethylene chloride fl’-l}ﬂl

O>_2:N
aesavA
S H

a) 5,6-Dihydro-4H-cyclopenta[b]thiophen-5-ylamine hydrochloride

2.289 g (13.61 mmol) of 5,6-dihydro-4H-cyciopenta[blthiophene-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 ml of methylene chloride and
added to a mixture of 2.60 ml (16.32 mmol) of triethylsilane, 320 pl (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 extracted with

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



added to a m xture of 2.60 m (16.32 nmol) of

triethylsilane, 320 pl (2.312 mol) of triethylam ne
w@anw405870y of pal |l adi um acetate. After stirriPQI/EP2003/008103

roomtenperature for 3 h, the solvent was evaporat ed,

the residue taken up in ethyl acetate and extracted

with a 10% sodi um hydr ogencdBbonate sol ution. The

organi ¢ phase was separated and WD 2004/ 014372
PCT/ EP2003/ 008103 48 extracted with diluted

extrgk%‘]lgﬂ QN @ldt&d f\gaﬂychmf‘c &8doF H@Qorﬂﬁﬁ'fe@oryo%élﬂoflé ladid phases were

wer e eeze-dried to yield he title
freez«miped nd ywﬂld ddgof treetitle compeund whach waswéﬂ in ihe Aeylation step

f| catl on. 5 b)
W'thQUNtW&'@r Moyrazi ne- 2- carboxylic acid

(5, 6-di hydro 4H- cycl opent a[ b] t hi ophen- 5-yl)am de The
title conpound was prepared from
5  b) 35Aminti-Sryaetbylpirazjig- amnb@chtawd)ﬁﬂu@@wdr9+4drirpvs@lopenta[b]thlophen-
dr.ochl ori de of step a) according to general
5- 'g@‘ AStion nethod C. MS: nfe = 275 (MtH) +. HPLC RT =

The%.ﬂ@?cdﬁusbdr{aswag Cﬂ)r@aared ¥onT Bea-a MyHWPcht@ﬁmitaﬁ)]thRJMn—S-

were prepared from5, 6- di h Kkro 4H

y'arm‘"e'mmw“qq of gon@) - 2sCoIding fregenarabasyiationmeshod C.
s 75 R T oBp, BSOS hih fmefifRpep! acylation

10 N- (5, 6- Di hydr o- 4H cycl opent a[ b] t hi ophen- 5- yI) 2,6-d
I met hyl ni cotinam de, trifluoroacetic aC|d H3C 0
The-fillowdngigsanples 3,0 Gtavers-preparagirony 6=dib

BT BB Pt PSR ) sep i

gengril eylatisnindethod C.

15 Example 13
N-(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-2,6-dimethylnicotinamide, trifluoroacetic

acid salt

CH,
0O, ™
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
25
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25 O-NO NCH3 S H WD 2004/014372 PCT/ EP2003/ 008103

49 M. me = 275 (MtH)+. HPLC. RT = 3.30 m n (nethod
w@2004/0E820pl e 15 2- Met hyl - 3H- benzi m dazol e- 5- ceCTBR2003/608103

acid (5, 6-di hydro-4H cycl opent a[ b] t hi ophen-5- 5

yl)am de, trifluoroacetic acid salt O 3000H <Xi LCH3 x

CFH Ms: me = 298 (MrtH)+. 4WPLC. RT = 1.93 mn

(method e). 10 Exanple 16 5-Methyl-1 -phenyl-1

H pyrazol e- 4- carboxylic acid (5, 6-di hydro-4H

MS: %@?ﬁ}(@@)ﬁiﬁfgﬁﬁﬁ 39&?@’“@6‘5@%% ImnN( rreNt ﬁgds

e). Exanple 17 20 1-Phenyl-5-trifl uoronethyl-1
H pyrazol e- 4- carboxylic acid (5, 6-di hydro-4H
Exawéﬁyaéent a[ b] t hi ophen-5-yl ) ani de

2-Methyl-3H-benzimidazole-5-carboxylic acid (5,6-dihydro-4H-cyclopenta[b]thiophen-5-
yl)amide, trifluoroacetic acid salt

)
N x CF,COOH
-
\
S H H 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
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WD 2004/ 014372 PCT/ EP2003/ 008103 50 CF3 0 ~ N N N

SHM: me = 378 (MtH)+. HPLC. RT = 4.02 min (nethod
W@2004/0543xanpl e 18 2, 5-Di net hyl -1 -pyri di n- 4- yPeeEP2003/108103

H pyrrol e-3-carboxylic acid (5, 6-di hydro-4H

cycl opent a[ b] t hi ophen-5-yl)am de, trifluoroacetic acid

salt CH3 O N/ <j:D~ NSMH 3 CH3 x CF 000H 10 Ms:

W = 352 (MtH)+. HPLC. RT = 2.37 min (nmethod e).

Exanpl e 19 2, 4-Di net hyl t hi azol e-5-car boxylic acid

(5, 6-di hydro-4H cycl opent a[ b] t hi ophen- 5- I yl )am de 0O

S(CH3 NN S HCH3 M5 W = 279 H) +(HPLC. RT =
3.12 min (nmethod e). 20 Exanple WO (k4/ 914372
PCT/ EP2003/ 008103 51 1, 3-Di r@&t hyl -

H pyrazol e- 4- carboxylic acid |
(5, 6-di hydro-4H cy{}mﬁ]ﬁ : No-
\
S H
MS: m/e = 378 (M+H)". HPLC: RT = 4.02 min (method e).
Example 18

2 5-Dimethyl-1-pyridin-4-ylmethyl-1H-pyrrole-3-carboxylic acid (5,6-dihydro-4H-

cyclopenta[b]thiophen-5-yl)amide, trifluoroacetic acid salt

O/N /\

~_ N
4 | N CH
S \H 3 x CF,COOH
MS: m/e = 352 (M+H)". HPLC: RT = 2.37 min (method e).
Example 19

2,4-Dimethylthiazole-5-carboxylic acid (5,6-dihydro-4H-cyclopenta[b]thiophen-5-
yl)amide

/ \\|N(
N
S

H CH,

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

Example 20



yl)amde CH3 O N Y ()TNNCH3 S H 5 Ms: W = 262
(MtH) +. HPLC. RT = 2.79 min (nmethod e). Exanple 21
w2087 N- (5, 6- di hydr o- 4H cycl opent a[ b] t hi ophreCiF/BP2003/608103

icotinam de, trifluoroacetic 10 acid salt H2ZN O -N

NS Hx CF3000H Ms: W = 260 (M+tH)+. HPLC. RT = 1.85

mn (method e). 15 Exanple 281

N- (5, 6- Di hydr o- 4H cycl opent a[ b] t hi ophen-5-yl) - 6- net hyl

ni coti nam de, trifluoroacetic acid salt O ((JCH3 N

- - SEIPEL4-MrboRYIR acid P8, 6(dlyirb-4 HidyCSlopBhtafb]thiophen-5-
1,3 %f?rie;thz!l ﬁH(grgt hod 4e§§ 2004/ 14372wPCT/ EPZOOSPI Ooagl]OS g
yl)arizle Exanpl e 23

2- Chl oro- N- (5, 6-di hydro-4H cycl opent a[ b] t hi ophen-5-yl)

-6-nethyinicotinamde d 0 -N CH3

CH,

=\
/ NN
S H

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

Example 21
2-Amino-N~(5,6-dihydro-4H-cyclopenta[b]thiophen-5-yl)nicotinamide, trifluoroacetic
10 acid salt

\_/
mN\ 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,
S H x CF,COOH
20

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



NSH 5M: nme =293 (MtH +. HPLC. RT = 3.20 mn
(nmethod e). Exanple 24

WOR(03/06630 hydr o- 4H- cycl opent a[ b] t hi ophen- 5-yl| ) PGF/ER10bD#08103
ymet hyl ni coti nam de, 10 trifluoroacetic acid salt O
-Nx CF3COOH N\ / OCH3 S HM: me = 289 (MH) +.
HPLC. RT = 2.84 min (nethod 82. 15 Exanple 25
3- Ami nopyr azi ne- 2- car boxyl i c acid
(5, 6-di hydro-4H cycl opent a[ b] t hi ophen-5-yl )ani de H2N
Exa,QpTé\ngl N SH20 Ms: me = 261 (MH)+. HPLC: RT = 3.42
n (nethod e). Exanple 26 WD 2004/ 014372
2- Cmom' NR2@®8ihgdst-d8i- c;gzk)penta[b]thlophen -5-yl)-6-methylnicotinamide

2,3-Dichl oro- N (5, 6-di hydro-4H cycl opent a[ b] t hi ophen-5
-yI)benzarride O N SHO d 5 Ms: W = 312 (MH) +.
HPLC. RT = 3.90 m n (nethod e) Cl Exanple 27

N- (5, 6- Di hydr o-4H cycl openté[ b] t NLoppen-5-yl) -2, 4-di me

t hyl benzam de o
3
0,
\
S

H
MS: m/e = 293 (M+H)*. HPLC: RT = 3.20 min (method e).
Example 24

N-(5,8-Dihydro-4H-cyclopenta[b]thiophen-5-y1)-6-methoxymethylnicotinamide,
10 trifluoroacetic acid salt

Q =N x CF,COOH

(/jo‘N\ \ 0—CH,
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-cyclopenta[b]thiophen-5-yl)amide

H,N
O>_2_'-N
5
S H

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

20

Example 26



H3C OCH3 N10 SH M W = 272 (MtH +. HPLC. RT =
3.87 mn (nethod e). Exanple 28 15
WOR(03/06630 hydr o- 4H- cycl opent a[ b] t hi ophen- 5-yl ) PQT/EPIH0$/008103
uorobenzamide F OF NSH M: W = 280 (MH) +.
HPLC. RT = 3.79 min (nethod e 20 Exan'ple 29
N- (5, 6- Di hydr o- 4H cycl opent ap ]th| ophen-5-yl) - 3-net hyl
sul f onyl am nobenzam de WO 2004/ 014372
PCT/ EP2003/ 008103 54 O-Q<:ION\ \ 11 S HHSI11

2,3-DietbroMN-( %-d|ﬁfécxﬁoﬂ4r$%z/c|6bféhbarb]tmw€en BlyoeBizaide n

(met hod e)
N- (5, 6- Di hydr o- 4H-cyc| opent a[ b] t hi ophen-5-yl) - 6- (nor ph
olin-4-yl)nicotinamde, trifhuoro ic acid salt O

-N NSHXCFSC(I}I

5 MS: mle = 312 (M+H)*. HPLC: RT = 3.90 min (method e).

Example 27
N-(5,8-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-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-cyclopenta[blthiophen-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-methyisulfonylaminobenzamide



10 Ms: nmle = 330 (MtH)+. HPLC. RT = 2.73 min (nethod
e). Exanple 31

WOR(03/06630 hydr o- 4H- cycl opent a[ b] t hi ophen- 5-yl ) PGFEPOPONS103
olin-4-yl)benzamde 15 N SHN O M. me = 329
(MtH) +. HPLC: RT = 3.43 min (nmethod e). 20
Det erm nati on of activation &4 eNCS transcription WO
2004/ 014372 PCT/ EP2003/ 008103 55 Activation of eNOS

transcripti on was determ ned as described in detail in
Li et al. [ [ 1 ki nase C al pha

and/ or epS| | on enhances traQscy human
endot hel i al '

Phar macol . ' ‘ aO|3 5kB | ong
fragnent 5' 8 3 @H _t_@—ej}los gene was

cloned, sequenced and cloned in fitHeflly | uci ferase
expression plasmds to nonitor activati@n of the eNOS
pronoter by reporter gene activity. A human
endothelial cell line stable transfected and

S5 £ augaiht ¢ HELERRT T3 T2 MR Raef Rkt ea for 15 h

wi th conmpounds. 10 All conpounds were dissolved in
sterile dinethyl sulfoxide (DVBO). A final
5 Exaopleéftration of 0.5 % DMSO in corrpl et e nmedi um was

- BB BB BB oy BTN RBGF SUR R Haice.

tnﬂ@‘}égyet,csycﬁ(gggw(Prorrega, Cat. No E150) according to the
manuf acturer's instructions. 15 , Luciferase induction

in cells incubated with conpounds were conpared to
those incubated with Ivent atlone [he ratio of both
activities (transcripti ati TIR) was

plotted as QN bhv\cenz ation.

Typi cal |y, /f{ \1 Nt art |l o centrations

at aratio o di cat‘Hng no conpound effect, and
x CF,COOH

10
MS: m/e = 330 (M+H)". HPLC: RT = 2.73 min (method e).

Example 31

N-(5,6-Dihydro-4H-cyclopenta[b]thiophen-5-yl)-3-(morpholin-4-yl)benzamide
15 )

MS: m/e = 329 (M+H)". HPLC: RT = 3.43 min (method e).

20
Determination of activation of eNOS transcription
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30

extended up to a maxi mum TIR val ue TI R(max) which

i ndi cates the increase of the 20 eNCS transcri ption.
wEasdowgrzues of transcription induction rati OSPEFEPR2003/008103

function of conpound concentration were determ ned

graphically. The effect of conmpounds on

eNOS-transcription was confi®med in a second assay

based on eNCS protein detection. Primry human

unbilical vein cord endothelial cells 25 (HUVEC) were

Activafigh %? G f’raﬁ%ﬁpﬂb%t\ﬁgs AefPihdtbas @e§ér&ﬁ£iﬁihctietall in Li et al.,

procedur es. ['uent cells were incubated wt

“Actlvaﬂmvufrm)tmn rkurmerc alnha ard/er e@s;ltorbenhﬁ@ssrtf%tsgr'ﬁﬂon of the
numgh Bgs Ao Blscuras SkofésS BHBG MG Prifmsot ST pRRIsee:

wer e Iysed |n |ce cold lysis buffer containing 10 nv
Tris-HC , 0, 1 % SDS and proteaelnrggg
Brleﬂlyh@ 3. 9‘&&1@%@9@9@; Bialdte starting caden Pl hee BeeRe s gloned.

sequ% ¥§ @é’?él ﬁ%%g %@h%ﬁ%@%&éééoﬁ@&%ﬂ%@ ‘i‘nc‘irﬁtor activation of

the éN)OSCerﬁﬁiterﬁtB\} repoiiter gEharmtivity. ifohuinabaeratotihélizs pell mr@ stable

| kal i ne phosphat ase | abel |
randfadlens @AEYSING (AEEPTOISEPORU OIS Was Used of tompound

and was visualized
teSt‘Eﬁgﬁz‘&g% gggasegpgﬁl}gﬁéﬁge Ioﬁorgescence det ectl on
nmet hod. The results are shown in the Tabl e bel ow
ound of EC50
All cgm%%mngs avere @@I\fwfzsteeéa%ne@yggu&@q glgMS?O)1 A flna?f
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 low 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. ECsp values of transcription 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 to nitrocellulose
membranes. Using a specific primary monoclonal antibody (Transduction Laboratories,
UK) and alkaline phosphatase labelled secondary antibody (Jackson Labs), a specific



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
WQ@2009/080372 24 125 25 18 WD 2004/ 014372 PCT/EP2003/008103

PCT/ EP2003/ 008103 57 Conpound of EC50 (pM exanple

no. 26 1.5 27 <0.1 280.76 29 2.3 30 11 31 3.3

The effect of the conpounds 66 the invention can al so

be investigated in the follow ng aninmal nodels

(ani mal experinents are perforned in accordance to the
eNO@ePﬂ%ﬁn @d?\'dr(ﬁ%s RisBbRELd 8Rd haunhfmed basddén aldhéphiflde®scence

fof the use of experinental animals as 5 given by the
dete@lionlendtbodt he Care and Use of Laboratory Ani mals of

the US Nati onal

The results are shown in the Table below.

Compound of ECso (UM)
example no.
1 0.079
2 1.1
3 14
4 3.4
5 3.3
6 12
7 23
8 30
9 0.93
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 0.80
24 125

N
(@)

18
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Institutes of Health). Aninmals and Treat nent
(Experinments A - C 10 ApoE and eNGCS deficient mce
W@ 894814362 background, Jackson Laboratory, BarPCTHEP1903/008103
Me) are used. Al aninmals are 10 to 12 weeks of age
and weigh 22 to 28 g. Three days before surgery mce
are divided into 4 groups (agE control, n = 10 to 12;
apoE with test conmpounds, n = 10 to 12; eNCS control,
n =10 to 12; eNOS with test conpounds, n = 10 to 12)
and RafdlhdcEdit her a stea rodent chow- (contai ni ng
4 % 15 fat and 0.001 % cholesterol; in the follow ng
desi @xampleas. pl acebo group) or a standard rodent
chow + tggt compound (10 10% 30 ng/kg/d p.o.). A
Anti - hypértensive effect i ApoE knockout m ce 20
Bl ood-pregsure is deternkged in conscious mce using a
conmputerized tail-cuff system (Visitech Systens,
Apex, NcP8 After treatneHt’Gof ApoE deficient nice and
eNCS def2 cient mce vvltr%éhe test conpounds the bl ood
pressure”i’s conpared to the results obtained with a
pl acebo BQeat ment. WO 2004 014372 PCT/ EP2003/ 008103
58 B. Inhibition of neointima formation and
at herogeddsi s (fermoral artdry cuff) After 3 day
treatnment of ApoE deficient mce with the respective
compound, (10 ng/kg/d pressed in chow), aninmals are
Theaeffsdt o the edmpothdsiof thet ineeetion carealsoé imvestigaiad af the following

ann% rt 00al> afg;?rlrlﬁl%)g)g qkrg a];']%lp!ﬁg?rrgg@hg&ér 5{\@ n‘g? &Lee@erman
am@???ﬁbﬁeé’c@% ER B Po ﬁ%t%&elﬁésggfﬂ?z@of ékd@?fnﬁ’éntﬁ{ animals as

I nvest Brief |
givéreby theﬁﬁmrdaé fomrthe Oaré andilsseaft leahoratamy Aniroals| Qfsthe éJ& National
- 34/_? %Mgene cuff made of PE-50 tubing (inner
Instipiesa" outer diameter 0.965 nm Becton
Di cki nson, Muntain View, Ca) is placed around the 10
artery and tied in place with two 7-0 sutures. The
Aniriaithand dneatmend(Expsrimentssdt &)ed from the surrounding
tissues but a cuff is not placed. Treatnent with the
respective conpound is continued for 14 days after

ApcEIaagNOS hificidhe midd (@5 FBI6E b‘é@k@ﬂd‘dn@edacl@aﬁn L#surhiry, Bar
are taken for determ nation of vascul ar eNOS

Harbppride s awndsas) Aduanimalsaie, t0 tavbd waeksisif goei angl waighh?2 to 28 g.

e [ d. .
ThigE TR e T S5 Re e 56 b GRS aBo T oblipP B 10 to 12
apcBiivith te$0 domepauidse @ 00 td a0; NOSheontedif n Eet® i@l 2; eNOS with test
compounds, n = 10 to 12) and receive either a standard rodent chow-(containing 4 %
fat and 0.001 % cholesterol; 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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artery and fromthe correspondi ng segnent of the right
artery. Sections are subjected to standard
whewahotsyl i n and eosin staining. Mrphonetric BOHEP®E3008103
are perfornmed wusing an inage anal ysis conputer
program (Lei caQN n, Leica Imging Systens, Canbridge,
@B). For each cross section ©8e area of the |unen, the
neointima and the 20 nedia are determ ned. To this
end, the neointima is defined as the area between the
: )i s
B R b B R (e P e )
external elastic lamna. The ratio between the area of

ftos d detareoient PhAPRE ot roce W BT HpPec b RaRR
(10 hitpkGaprasssy mr@w@v)aéﬁumgm afesipetiras withtiraintragefitoneal
t he pl acebgm%rou Prevention of

injectidneofazentebarbital &Oamg&gﬁ folleatadoby PR intFarpHEeular BjackipRof xylazin (2

o RBE S48 € sk Th AL TP HEy S R bR ot ..

Clin$ ﬁﬁ/@sf '1‘Eﬁ|d(1998§ tlﬂ%ﬁB?leﬂ? nibeaeft ﬁémmammesedede@ non-
in formalin and 30 enb eddedlnaoaraffln

occlusives. snmi polyethyleneculf made of i 5-aQ fhiag f(kﬂnﬁﬁglamﬁfﬁho 56 mm,
outé&j}g?@\%éd'a(ggéé ik gg&{?'ncfe@hﬁgoﬁ oMgh?rl%m Wéﬁ/ fjls'éﬁa%ed around the

oi | alnrn quant’
arte®f had tiedfin phenwitiv 60d 7»@saknm¢m e nght\fasmudalaarteﬁfymsolated from
expression the WO 2004/ 014372 P 0 ‘f@ﬁS 03 59
the serprading tiseHes Buba suffde Aot Pllaf:ﬁ fzﬂﬂ, b therpgspective

corripeo%{ﬁiq is cghLﬁuéHEﬂ) %X& W %QH P& BRINGASRAE 88crificed. The

osSe obtal ne o’group. D. I nprovenent
aortef aredakera for o‘eﬂemmlnahom of dammaﬁoa(pmewomse by guiaotitative

e B B R0 eSS TREA T BT e Bmoeces

in pg?é"fhﬂrﬁ?ﬂ)ss%"é%l‘iéﬁé‘ Vg-@ﬁﬁilz%tré’wt frgﬁ‘f thb‘%fu*ﬁ%ﬂ pdvion Bf the left femoral

age and are used in the
artee))( aadlfrmmthre cMrea)cmtbngisegmmt Dh’llh@ right grenyp Seationplare subjected

to S AET o0 rkbearln StlbiB, MorhoelERE e e nerformed
usnﬁi}éﬁ“ﬁﬁé era%l%/‘éis & t@?% dgmm (L%ld’ad(l\lﬁr@tLeﬁd@Irﬁa@iﬁé Sy¥tems,

ol esterol) or a standard rodent chow + respective
Cambrigge,@Bj. S?Dr@clhg:erS@s@ct)on thgl area £f éhey heremdbe negintima and the

o)
ol e REDHTHBE5T SHYS BoboB AR RLL Befod bs 8 twoon the
lumirdri¢binenniavhaleslastianies baditlhe stz isdefhathgs 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
aortas (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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connected to a perfusion apparatus (Hugo Sachs
El ectronics, Freiburg, Germany) 15 which is started
w0 paveaigrel y at a constant perfusion pressure PET/BP2003008103
Hg. Hearts are perfused in a retrograde fashion with
nodi fi ed Krebs bicarbonate buffer, equilibrated wth
95 % 02 and 5 % CO2 and nai n6fi ned at 37.5 C. A
bevel ed snall tube (PE 50) is passed through a
pul ronary vein into the left ventricle and pulled

fem(grlég ﬁtitglgedé Bfe & i t‘JZ"%Q %Eopé?’ﬁ‘ﬁént. TREhOs A diitaina® iARISX cBdhpound

end, and nnected to a tip-m cronmanonet er

groupharkel eamparédFo éimzde obtaired iafthe pladele greupannul at ed
t hrough the sane pul nonary vein and the heart sw tched
to the working node with a constant preload pressure

D. Irﬁér&@rﬂﬂﬁt'@ c@%wfﬁ&@hliﬁ@%d@rs@aﬂﬁof a&fidiOntrideg .-

rtic outflow and atrial inflow are continuously
nmeasured using ultrasonic flow probes (HSE/ Transonic

Old §)ei¢ GiTe: 488 sl Eda BREL (Chaiés RGP UieRFBHE Bui08). gnd apot

defi&@ﬂﬂ%ﬂ@&ﬂ%@bébl&qr@bﬁd! Jdckdont_abosston), Bag Harber, Me) 6 month
1000 Hz and recorded with a PC using spezialized )

of ageendaveighinaMs ot e@raysedi tha experimantsoiee atp divided into 3

oo 25 e R . n -

and 386kiPé eS8 vecko@ithega 38&81@6 trod/esrrttdhiomu(lcantefinlingtéi %nfat and 0.001
curves are constructed by varying pre-load pressure.
% cholesteselyor 8 stargardirogest ey éd%@%?tw&f%?m}ﬁuf (S wgfkg/d p.o.).

i B B0 DS 18,k . apd o ars
rapitBn@eiseid and pla2ed imiotige-cbizbpérfusiore baffenvike aarta is cannulated and

conadoddp armarlusial AGDoTAbIS 0 aa EiRel PRS0 b Btk Germany)

whi@&ﬁ%&@@knﬁ@iié@]?t (ﬁmﬁl‘%ﬁoﬁ BReskafd™™f 60 am HRL Hearts are

perfused in a retrograde fashion with modified Krebs bicarbonate buffer, equilibrated
with 95 % Oz and 5 % CO, and maintained at 37.5 °C.

A beveled small tube (PE 50) is passed through a pulmonary vein into the left ventricle

and pulled through the ventricular wall, anchored in the apex by a fluted end, and
connected to a tip-micromanometer (Millar 1.4 French). The left atrium is cannulated
through the same pulmonary vein and the heart switched to the working mode with a
constant preload pressure of 10 mm Hg and an afterload pressure of 60 mm Hg. Aortic
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 allowed 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



4 R5in any of its stereoisoneric forms or a mxture
thereof in any ratio, or a pharnmaceutically
wa@ewmeptant e salt thereof, wherein in the fornuP@/EP2008008103
the ring A, which conprises the two carbon atons
conmon to the ring A and the «cycloal kenyl ring in
formula I, is an aromatic 5-@@nbered or 6-nenbered
ring containing | or 2 nitrogen atons as ring
het eroat ons, or an aromatic 5-nenbered ring
[ i ter.
mm §85R08 o & 1phdP of 515,28 ATHY; HEAs 2@ AEATO sBiche at
basélme’acdﬂd’ﬂimwbetwgemmedsur’eeandIverum:é -logdingy i s an oxygen
atom 15 or a sulfur atom Rl and R4 are independently
fromeach other selected fromthe group consisting of:
H, unsubstituted and at | east nonosubstituted
Cl- C10-al kyl, C2-C10-al kenyl and-C2-C10- al kynyl, the
substituents of which are selected fromthe group
consisting of F, OH Cl1 20 C8-al koxy,
Cl- C8- al kyl nercapto, -CN, COOR6, CONR7R8, and
unsubstituted and at | east nonosubstituted phenyl and
het eroaryl where the substituents of the phenyl and
het eroaryl groups are selected fromthe group
consi sting of hal ogen, -CN, Cl-C3-alkyl, Cl-C3-alkoxy
and CF3; unsubstituted and at |east nonosubstituted
phenyl and heteroaryl the substituents of which are
sel ected fromthe group consisting of hal ogen, 25
-CN, Cl-C3-al kyl, Cl-C3-al koxy and CF3; COR9;
CONR10OR11; COOR12; CF3; hal ogen; -CN;, NR13R14; OR15;
S(O nR16; SO2NR17R18; and NO2; but cannot be hal ogen,
-CNor NO if RL or R4 is bonded to a ring nitrogen
atom WD 2004/ 014372 PCT/ EP2003/ 008103 62 R2 and R3
are i ndependently from each other selected fromthe
group consisting of: H halogen; -CN, unsubstituted
and at | east nonosubstituted Cl-C10-al kyl the
substituents of which are selected fromthe group
consi sting of OH phenyl, and heteroaryl; OH
Cl1- C10- al koxy; phenoxy; S(O)rrR19 CF3; CN NC2;
Cl1- C10- al kyl am no; 5 di (C1l-C10-al kyl ) am no;
(C1-C6-al kyl )-CONH-; unsubstituted and at | east
nonosubsti tuted phenyl - CONH- and phenyl - S02- O the
substituents of which are
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selected fromthe group consisting of hal ogen, -CN,
nmet hyl and net hoxy; Cl-C6-al kyl- S02-0O; unsubstituted
w@na4mt43reast nonosubstituted (Cl-C6-al kyl ) - COPCT/BR2003/008103
substituents of which are selected fromthe group
consi sting of F, di(Cl-C3-al kyl)am no, pyrrolidinyl 10
and pi peridinyl; and phenyl-80 the phenyl part of
which is unsubstituted or at |east nonosubstituted by
substituents selected fromthe group consisting of
Pateﬁjc(fraﬁrr?g kyl, hal ogen and nethoxy; but cannot be
hal ogen, CNorNOZifRZorRSis bonded to a ring
nitrogen atom 15 where, if Ais a 6-nmenbered aromatic
rin 2 0r., f the,groups R1, R2, R3 and R4 are
1-A§pgﬁgwpdaq{a§g?%mg,tﬂﬁ&ed to the carbon atons in the ring
A which are not shared with the cycloal kenyl ring,
and, if Alsa5rrerrbered aromatic ring, 1, 2 or 3 of
the groups R1, RR'R3 and RZbare present and are
bonded to the carbdn atorrs in e4ing Awhich are
not shared wgrf e \ l%‘l‘ﬁ"i ng and, in the case
of a pyrrole, pyfe e orY»20-Nm dazole ring] to 1 ring

ni trogen atony RS 3 &ré_&p A@ or a group Hetar both
of which areRunsub3titu ©r carry one or nore
ént substituents selected fromthe

identical or diffe
group consisting of: halogen; -CN, NH2; unsubstituted
and at | east nonosubstituted Cl-Cl0-al kyl,
C2- C10- al kenyl, C2-C10 25 al ky n¥ , Cl1-Cl10- al kox

in amy ot steregisamens faifes ar 8 MIxore 1heref NamEtioy ﬁga

o i oo SRR 6 P 7 20
al kyl mer ca}oLoI i\|H2 ’ C1- C8- al klylkamdnoI and ’
cl- B - Co- iyl | ;.
the riag dr adigh comPyiRos ISR cadan oms anyap 6 Sim g A e the
e AERY T g s T v
con@ﬂﬂgh&m nitroden(diamElds dhd hejer@bkis, or an aromatic 5-membered ring

contang 1. MIEEEEI WG 5 2 HYEER ST SrE R atom or 2 ring

heté}ﬁéﬁfrﬁ’é"% oPRrEH é:ﬁitr@gol_ﬁ'e)tom e(rfalth@]&héi Bﬁ’\lvhrcﬁ@s an oxygen atom

heter oaryl
or a—sﬂ[fﬂ?.@tdﬂﬁ} - CH2CH2O-; WD 2004/ 014372
PCT/ EP2003/ 008103 63 COOR21; CONR22R21; C(NH)- NH2;
SO02NR24R25; R26S2NH-; R27SO2N( C1- C6- al kyl ) - and a

! d th SAcHAbthbP 36l cENPOMIRb Wrolis d ting of: H;
R érﬁﬂé gfﬁ? gfdeﬁgﬁg%gféﬁfrg 5- Crrerrber ed tco 7- rrerrberl@rr Feonsisting

unshbstﬁutmyarhcbatleastamnagunstthtedrCeCmeal@Vb&Ezo(ﬁw alked eag C2-Cqo-
atolif T U EUEHR MRS BeBhird iy 30e ghoudBbfdstng of 7, OF. .-
Cs-alkoxy, C4-Cg-alkylmercapto, -CN, COOR®, CONR'R?, and unsubstituted and at
least monosubstituted phenyl and heteroaryl 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, C4-Cs-alkyl, C+-Cz-alkoxy and CF3; COR®; CONR'R"; COOR'; CFs3; halogen;
-CN; NR™®R™; OR%; $(0)nR"®; 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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5 nore substituents selected fromthe group consisting

of hal ogen, Cl-C3-al kyl, Cl1-C3- al koxy, OH, oxo and
W@EB4/0M3er e sai d heterocycle can optionally bePCT/EP2003/008103

condensed to the said group Ar or the said group

Hetar; wherein all aryl, heteroaryl, phenyl, aryl-

cont ai ni ng, heteroaryl - cont adi ng and

phenyl - cont ai ni ng groups, which are optionally

present in the said substituents of the said group Ar

R argd ﬁs%eﬁﬁd%o%ot%ngt oG cl‘f Bthdtseldbisy IP{%M fHét @f@)ub)bo‘n@i%tlng of:

nor € su ectedfromthe
H; halogehsiGNoursublstitutekand at @dst Clorcsubbiity ed ©|r+C1o-aIkyl the

subs{glg;@]tgglfﬁ/ x%‘( araepﬁdelggjce@{@nék%s %M%C%q%%éfﬁggdeft@ﬁ Bh&HR, and
hetefcﬁé}% %illt@{jc?eéa%ﬁ a5 sgbﬁgn@ueng SCNeINm; a3i-C focatkylamino;

gr oup 2onal ‘sting O - C8- al koxy

d|(CdC(1&I~ﬁiH<§2E)aainkq'I(paﬁmalky%Qﬂ)NHelur@ubgtlmq angm Iéjast
morgSuS A G Spt BBl bl g ynich v

:Ce-alkyl-
selef&ﬂ%@ f%rgll{ e @@ngémgncﬁlg %fgt_?élg % Gafilrln rﬁgﬂﬁl &yd methoxy; C1 Ce alkyl

SO, &mBuUshitutﬁd ambagke@@brr@oﬁgumtltn@dd& %—a'éxlgéé theigybstituents

of wﬁ%ll'me{}@%lqcﬁg% rﬁﬁi éj%ﬁlg J%rs]‘.gsﬁ.]ig %rf Fmd (%fﬁ’.‘ﬂ bsikyHARMHGS pyrrolidinyl

and %&%@lk&w hélhj1GoCtheaptiatiy) @errtm:i vemdh jshemsubstiptiedpr at least
I ndany and heteroaryl wherein each of th r raat
mOr@lsubﬁfﬂutmhbuo sulpsiiusrtsiselacted Hpmtiher §FOHREONSIS ,03 Ca-alkyl,

ha lq%%ﬁ?d@}n%ﬂé%y‘? E&F%ﬁgqt eﬂﬁglbgﬁw C?N‘gr gl@{%g\; 52 gﬂ R34 bonded toa

rng&ré@ed‘bt@fmCl Cl0-al kyl; RO is selected fromthe group
consisting of: 30 Cl- ClO al kyl which can be
substituted by one or nore substituents fromthe group

1 R2 R 4
GRS b EhAL R 0% of e o . 2 B and
preé@ﬁt%@”ér@%’ﬁd@d RETHhER2MBY MOBL0B the 4ingoh mmsate[ nataipared with

ph
the SupiabkeavITITmATRoT At Toempied ABmRiCind. & ol Bt the groups

RY, E‘ @H gﬁheﬂteéhd an@b&%o%?’che%b%on aﬁﬁﬁsndm@trmg A which
ned as R7; R11, i ndependent]l P/ from
are RSt Sharerdiaﬁllthnﬁté exclegkenyl ring and in the case of a pyrrole, pyrazole or

imidazole ring, to 1 ring nitrogen atom;

R®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 at least monosubstituted C4-C1o-alkyl, C,-Cg-alkenyl, C2-C1o-
alkynyl, C1-C1q-alkoxy, C4-C1o-alkylamino and di(C+-C1o-alkyl)amino, the substituents of
which are selected from the group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C1-Ce-
alkylmercapto, NH,, C4-Cg-alkylamino and di(C+-Cg-alkyl)amino; C;-Cs-alkandiyl;
phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C1-Cs-alkyl; CF3; NO2; OH;
phenoxy; benzyloxy; (C1-C1o-alkyl)-COO-; S(0)mR?®; SH; phenylamino; benzylamino;
(C1-Cyo-alkyl)-CONH-; (C1-C1o-alkyl}-CO-N(C4-Cs-alkyl)-; phenyl-CONH-; phenyl-CO-
N(C+-Cg-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C-C4-alkyl)-; (C4-C1o-alkyl)-CO-;
phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH;0-; -OCF5,0-; -OCH,CH20-; -CH,CH50-;
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R12, independently fromR6, is defined as R6; 10 R13

is selected fromthe group consisting of: H
wW@100@014rkyl ; unsubstituted and substituted pheClEP2003/008103

benzyl, heteroaryl, (Cl-C6-alkyl)- CO, phenyl-CO,

and heteroaryl -CO, the substituents of which are

selected fromthe group con€8sting of hal ogen, -CN,

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

nore of these substituents can be present; 15 R14,

COO@GQ@I\?@WW ¢ RS, smNR%R%eﬂzmm RZRIG,NEC -Ce-alkyl)-;

sel ect from t e ‘group consi sting of
and €Tesiti0e aif laysgturatiad %a’aﬁelaskmpngnn@ugatﬁwahpgﬁ@p monocyclic 5-

mor BB A R BRI SRR 3 orhABRBApbicta rom

the %rbe@gbh@.sahgw N @8h& 1S, RehictPheterd ©@fe can B, substituted by one or
ty -CS al koxy and CF3, wherein one o
mor@"su bﬂégen ssaeteated fom ﬂﬁ%gwuaéwﬁﬁleato halqgeng %eéiégﬁzlé'd C1-Cs-

ol . e 8810 B S5REn o B Al Bdinsea to o

saldsg?bggw@@r&h@@am@ougmar wﬂmemtalh@rynfhe%ero@wl phenyl, aryl-
| ox Cl- C8-al kyl nmerca lhq§
contginiyg, d]ﬁtﬁ@aé}‘itp Imﬂg@ldapww-&ﬁ%t?dn'n@&w%dv ich are optionally

preﬁ%ﬁgﬂsﬂh\%;%aﬁi agﬁgltﬂgﬁtﬁﬁi 0%1 ‘ééﬁggren e‘?—‘)érltoer (}ﬁ?r alt @%ﬁ%ﬂfl%thr can be

suban@@'d&'dy' onge of mdralsapstituentshselézteC3romh khye grcmpmtszmtlngw halogen,

CF3, wherein on of these 30 substituents
'CNcQw%ealbY|e%htC1 G gl qXMd%rp‘)‘iE) déntly from R7, is defined

as R7; WD 2004/014372 PCT/ EP2003/ 008103 65 R18,
i ndependently fromR8, is defined as R3; R19,
R is sdleptmﬂfemmnhefgromp Bissisiing o&fi ned as R16; 5 R20,

o SIS 3 s 5 s o e
grod'ashg tly (ff:{ @'J‘a'ﬁ?oxy'a?nodﬁgdlﬂeg aﬂ%ll)%?nmolé)ryl?(?@ -C4-alkyl)- and

I'ndepen romR8, “is i ne
heteroaryl (Cs- C4-alkyl) both of which can be substltuted by one or more substituents
selected from the group consisting of halogen, C1-C4-alkyl, C4-Cs-alkoxy and di(C+-Ce-

alkyl)amino;

R’ is selected from the group consisting of:

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

R is H or C4-Cqo-alkyl;
R? is selected from the group consisting of:

C+-C1o-alkyl which can be substituted by one or more substituents from the group
consisting of F, C1-Cs-alkoxy and di(C+-Csz-alkyl)amino; and unsubstituted and at least
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R24, independently fromR7, is defined as R7; 15 R25,
i ndependently fromR8, is defined as R8; R26,
wo pabefpesdent |y from R16, is defined as R16;  RPGI/EP2003/008103
i ndependently from R16, is defined as R16; 20
heteroaryl is a residue of a 5-nmenbered to
10- nenbered, aromatic, nmonocg&lic or bicyclic
het er ocycl e contai ni ng one or nore heteroatons
selected fromthe group consisting of N, -0 and S; 25

mon(&%fonsgi?}ggg gd'ﬁ’%gi:aﬁds hétefr@aﬁr'gpt‘h% SQlbshtueni® 5PRHRG dre selected from the

omat1 c nocyclic or bicyclic
group €basisting loé Oz «ly-alkyi, Gg-Cwalkoxy halegernt-6Nband fas;
sel ected fromthe group consisting of N, 0 and S
aryl is phenyl, naphth-1-yl or naphth-2-yl; 30 the

R, ffrBRERY.lis deaRdd Bs Ryl or naphth-2-yl; WO
RSt o s SRR E 66 m s 0, 1or 2

Pi sl, i20r3; 5 with the proviso that conmpounds of the
11 fornul ge R~ s N R5.. | 8R R50--</ R50< | N (CH2)n
RY, mdr%e(‘%e@ﬁ)y frory adﬁgeﬂP%d gi tided in which R50 is )
sel ected from hydrogen, unsubstituted Cl-C6-al kyl,
0 Cl-C6- 10 al kg;% unsubstituted Cl-C6-al kyl thi o,
R, nglepgedentyCiiomORS, is defineehasdy s Ol - C5-al kyl ani no  and
di (Cl- C6- al kyl ) am no; and conpounds of the fornulae H
R™ is selected from the group consisting of:
H: C4-Cg-alkyl; unsubstituted and substituted phenyl, benzyl, heteroaryl, (C4-Ce-alkyl)-
CO-, phenyl-CO-, and heteroaryl-CO-, the substituents of which are selected from the
group consisting of halogen, -CN, C4-Cs-alkyl, C4-Cs-alkoxy and 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-Cqo-alkyl; (C4-Cs-alkoxy)-C+-Cs-alkyl- and substituted and unsubstituted benzyl,
phenyl and heteroaryl, the substituents of which are selected from the group consisting
of halogen, -CN, C4-Cs-alkyl, C4-Cs-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-Cg-alkoxy, aryloxy, C4-Cg-alkylmercapto, C4-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, C+-Cs-alkoxy and CF3, wherein one or more of these

substituents can be present,

R'7, independently from R, is defined as R’;



R51 HR52 NNR55 NR55 R52 C.,NI Y R53 O R53 O R54

15 and are excluded in which R51, R52, R53 and R54 are
w@edoeotedd f r om hydr ogen, unsubstituted or PCT/EP2003/008103

hydr oxy-substituted Cl-C6-al kyl, hal ogen, am no,

G - C6- al kyl am no and di (Cl-C6- al kyl )am no and R55 is

unsubstituted or substitutedphenyl, thienyl, furyl,

pyrrolyl or 20 oxazolyl; and the conpound

N-(2-am no-5, 6, 7, 8-t et rahydr o- 4- hydr oxyqui nazol i n- 6-yl

) - = 4 &l 7 i j | uded. WO 2004/ 014372
R, @8%?%5%%&@#6%@?%%%@"3& %§§S?r(r;oﬂng of the formula I

as defined in claiml1, in any of its stereoisoneric
fornms ,or, a _m xtire ereof Lis.any ratio, or a

R™, IndepRAdeRHY fram al‘?c‘i%{na?glaesgal’t t hereof, wherein in
the formula | the ring Ais an aromatic 6-nenbered
ring containing or 2 nitro‘g%? atons as ring

R?, inslependentiyfrom R.°, j& defingsld®Rof the fornula | as
defined in claim1, in any of its stereoisoneric forns
or a mxture thereof in any ratio, or a

R, plrhenasklly foil R°,as defihedbe RPal t thereof, wherein in
the formula | the ring Ais an aromatic 5-nenbered

ring containing a sulfur atomas ring heteroatomor a

22 sul fu doa .0tk 7o0m as ring heteroatons.

R ,Megghﬂgé@ﬂ%gﬁ‘h% ’dgdisﬁg&?%rsﬁr{ul’a | as defined in one or
nore of clainms 1 to 3, in any of its stereoisoneric

,, fOrms or a mxtuge thgre{gf igb_any ratio, or a

R™, iwaneadently iam §, iaslelipeasSdi salt t hereof, wherein in
the formula I the nunber nis 1. 15 5. A conpound of
the formula | as _defined in one or nore of clains 1 to

R, thddpenaeptlpfront R, istdefised @sR’i ¢ forms or a mixture
thereof in any ratio, or a pharmaceutically
acceptable salt thereof, wherein in the formula | the

R? BRI RN frdm RS, is defined as R®,

R%, independently from RS, is defined as R';

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

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

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-yi;
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6. A conpound of the formula | as defined in one or
nore of clains | to 5, in any of its 20
wG@r@smoigoneric forns or a mxture thereof in BCHEP2003/008103
ratio, or a pharmaceutically acceptable salt thereof,
wherein in the formula | the residues Rl and R4 are
i ndependently from one anot & sel ected fromthe group
consi sting of H Cl-C4-al kyl and hal ogen and the
resi dues R2-and R3 are independently from one anot her
lnlséeﬁ ﬁged fromthe group consisting of H Cl-C4-alkyl
alogen 25 7. A conpound of the formula | as
deflned in one or nore of clains | to 6, in any of its
sterepi someric forms or a mxture thereof in any
nis 1, Z oK dg or a pharnaceutically acceptable salt thereof,
for use as pharmaceutical. 30 8. A pharmaceutica
preparation, conprising an effective dose of at | east
with theeproviseptbahepropounds ebthedPENYIags defined i n one or
nore of clainms 1 to 6, in any of its WO 2004/014372
PCT/ EP2003/ 008103 68 stereoisoneric forns or a
m xture thereof in any ratio, and/or a O
pharmateutically acceptable salt tqqreof
pharn@ceutlcallyo cceptabl e cargder/
conpoN d ofthe f Pal, 5 Rl RZ‘
ny of its st er eoi sQnET Hor ms Hpr a
any ratio, or a ,bharnaceﬁflcally
accep Ie(@m%) t Heér eof , %%Preln inRfhe fornula I: 10
the ring A i'ch conpris the two carbon atons
common to the ring A and the cycl oal kenyl rlng in
formula I, is an aromatic 5-nenbered or 6-ne ed
are exongjecbmnmrachﬁ?& is selectedrfram éyérpgﬁrw@suastrwtegi "Ci-Ceralkyl, C1-Co-

alkoQ;}e,t ‘?{s‘d fUked 8r-Cf%-aIleﬁ1rfgtha‘ioger{mERF C,er%, rdl—'i]gamlno C+-Cs-alkylamino
and di(C4-Ce-alkyl)amino;

use Of a

and compounds of the formulae

H
R H R N [ll RS
R rll R” m \ﬂ/
’ ~ \”/ RN °
N O 5
and R

are excluded in which R¥', R%, R% and R are selected from hydrogen, unsubstituted
or hydroxy-substituted C+-Cs-alkyl, halogen, amino, C4-Cs-alkylamino and di(C1-Ce-
alkyl)amino and R5® is unsubstituted or substituted phenyl, thienyl, furyl, pyrrolyl or

oxazolyl;

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

dichlorobenzamide is excluded.
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containing 1 ring heteroatomwhich is an oxygen at om
or a sulfur atomor 2 ring 15 heteroatons one of which
WO 200a/0nd372 ogen at om and the ot her of which i s BCI/BRY0GENS103
atom or a sulfur atom Rl and R4 are independently
fromeach other selected fromthe group consisting of:
H, - unsubstituted and at | &St nonosubstituted
Cl- C10-al kyl, C2-C10-al kenyl and C2-C10 20 al kynyl,
the substituents of which are selected fromthe group

2.A %‘%ﬂé@ﬁﬁ({i E’ﬂ H fofmufdd asﬁﬁu@i @ d‘iQﬁW 1, in n any of | of |ts stereoisomeric forms

msr capt o,

ora mn&uf@smmeﬁfemi aapdatid, orl aealsarnmn&b@qa&t amﬁpé@blswéﬂ;;hem wherein
het er oa

g R e S5 S o TR M 7092 ivogen
atom%o%s@hafbrgé ofi@d.ogen, -CN, Cl-C3-alkyl, Cl1-C3-al koxy

unsu stituted and at | east m)nosubstitut ed
phenyl and 25 heteroaryl t he substituents of which are

éﬁr'n%%ﬂﬁﬁ fa) fd?en%{rr@)aq 13 @95 Red iﬁ’é’ggﬁ 1%%&'/ @%@ﬂﬁ?ﬁﬁ meric forms
ora %the@ggf in 'éﬂy%ﬁﬁ; or a PharriBetRtally éEiéptaB(e@a‘rRhéreof wherein

NO2; ut cannot be haI ogen,, -
in thal@@mudla FRiheJrlnng\ isarbaiemeatio %r@embﬂ@dﬁ NG %@ﬁ'r‘éﬂ%ﬁﬁ% atom as

ring RRSRAALAL 7 5 RV oROILANG a MopogR PL e e Tolfdams, |

consi sting of: H hal ogen; -CN, unsubstituted and at

| east nonosubstituted Cl1-Cl10-al kyl the ngtlwg}né fits
4. A@ﬁmmuoﬁ caitee maéaswﬁeﬁmog?&ﬁﬁn%@ dpany o
ster& %ﬁiﬁ%}%—%&% aﬁfﬁk@wergﬁ |8C%1)gﬁ%o?gﬁ8?}ﬁarrﬂﬁ8é\mﬁéﬂy

acceptabid-saklhatdey wherieiin thefofhulal lkhe m@mmn is 1.

unsubstituted and at | east nopnosubstituted
phenyl - CONH- and phenyl S02- O the substituents of

5. A\#éng%uﬁ{deoféﬁ? lf&‘fﬁtﬂg I'a g%éffn% ig 'b?iléR)rQﬁG@ @Fdlé‘l@nsp‘f to 3, O|n any of its

met hoxy; Cl1-C6- al
ster@dsisulb@hctfummloaa cumature ¢lasreofrimnamyutaiol ouae:rmarmaceutlcally

(Cl1-C6-al kyl )-CO the.s itu nt of c re
acodndnblorsall 1etr et i e h U fe ity Tt &
di (Cl1- C3-al kyl )am no, pyrrolidinyl 10 and piperidinyl;

and phenyl -CO- the phenyl part of which is
6. Austsibsurnid of the formala Ila&a@fmaddnmmptﬁ elclgims 1 to 5, in any of its

steré}%lg%%{et&% n}n%s %Elgﬁﬁt ea’[h 3&)9 Péfg)u?)?%iinn rtn'}%eﬂflcally

r whigkeih fin the for B&almeh@em@stw and Rl age
acc@ﬁﬂa?%ée‘ar!ttgt@gbg b V\,hleme |frrR is a 6-nenbered ar?ﬁad Ca-alkyl
1-Cs-

" indegemgiently fnonBoiné anhﬂﬁegﬁélﬁ%ed?ﬁowe gtouR FeNRIstinG @

and halogen and the residues R? and R? are independently from one another selected
from the group consisting of H, C1-C4-alkyl and halogen.

7. A compound of the formula | as defined in one or more of claims 1 to 6, in any of its
stereoisomeric 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 110 6, in any of its



5

10

15

20

25

present and are bonded to the carbon atons in the ring
A which are not shared with the cycloal kenyl ring,
wW@nd/01437A i s a 5-nenbered aromatic ring, 1, 2POY/EB2003/008103
the groups Rl, 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 k8hyl ring and, in the case
of a pyrrole, pyrazole or 20 imdazole ring, to 1 ring
nitrogen atom R5 is a group Ar or a group Hetar both
a Hefsh f Orf a phBAMaceuticall

stereI%fi eo\rﬁﬁ#@;@?@r% %ﬁ?@?gﬁ subs]c?l?taﬁgrl{?go'g@e/ct eghfromthe y

accegtablg salb tseredf and afphanalasgetically@ecepialte camilibst i t ut ed
and at | east nonosubstituted Cl-Cl0-al kyl,

C2- C10- al kenyl, C2-C10 25 al kynyl, Ci1-C10-al koxy,

9. THelusd B 8lckirpinacrand fétinfufd 1,C10- al kyl ) ani no, the
substituents of which are selected fromthe group
consi sting of F, OH, C1-C8-al koxy, aryloxy, Cl-C8-
al kyl mer capto, NH2,, Cl1-C8-al kyl am no and
di (Cl1- C8-al kyl )amiMo; C3-C5-g kandiyl; phenyl;
het eroaryl; aryl-substituted Efﬁeroaryl -substituted

: S . X

Cl- C4- al kyl ; RE&R37 NO3»—0© phenoxy; benzyl oxy;
(Cl1-C10-al kyl)-Q 20 SH, phenyl anli no;
benzyl am no; 530 CHrhl kyl ) CONH- ;

(C1- CLo- al kyF) - co N CL- 128 ky1Y - phenyl - CONH -
phenyl - CO- N(CLl- C4Ral kyl )-; heteroaryl - CONH;
het er oaryl - CO- N( C1- C4- al kyl )-; (Cl-C10-al kyl)-CO;
phenyl - CO-; heteroaryl-CO; CF3-CO; ;- OCF20 ;

- OCH20O;
in ancal 6P SRB S s B SRV PRy O,
pharfEdRE AP acEbtasIe Nt thBRECERAEEIN [Bothal feprhiile; |1 and a

resi due of a saturated or at | east nonounsat ur at ed
al i phatic, nonocyclic 5- nenbered to 7-nmenbered

het er el r, t
i G351 B! PRI EL T rarbop s iAW hgntat e
cyclbgikengaie ia foanulad, BLdrs birdmated5myemberent ors6-merebered ring
substituents selected fromthe %}BU consi stin

f .
conigining drhr 2ntiregen gtgms asiingheter s, %?“&(Bmé‘ﬂa%dﬁéf“bered fing
| ' ' tDrin

contiifhé 13 e ShSHAR Ehnis BndfbBR Aot g SARE HREAFLr2ring
heterbhtoniy/bne bewhicheisyd nitmolgenatomaangd theahewofrvhigh is an oxygen atom

het er oaryl - cont ai ni ng and phenyl - cont ai ni ng groups,
or agtifeRatard: optional |y present in the said substituents

of the said group Ar or the said group Hetar, can be

10 substituted by one or nore substituents selected . .
R' dnoRf breingiepepdenthsiremi eaghostharselgeted fromaie group consisting of: H;

oL o1, SR Al o 265G SRS FSh o
alkynyl, the substituents of which are selected from the group consisting of F, OH, Cy4-
Cg-alkoxy, C1-Cs-alkylmercapto, -CN, COOR®, CONR'R®, and unsubstituted and at
least monosubstituted phenyl and heteroaryl where the substituents of the phenyl and
heteroaryl groups are selected from the group consisting of halogen, -CN, C4-Cs-alkyl,
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-Cs-alkyl, C1-Cs-alkoxy and CF3; COR®; CONR'®R'"; COOR'?; CF3; halogen;
_CN: NR™R™: OR'®; S(0)nR"®; 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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H, C1-C10-al kyl which can be substituted by one or
nore substituents selected fromthe 15 group
weonghstsing of F, Cl-C8-al koxy and PCT/EP2003/008103

di (Cl1- C8-al kyl )am no; aryl-(Cl-C4-al kyl)- and
het eroaryl - (Cl1- C4-al kyl )- both of which can be
substituted by one or nore s@fhstituents selected from
the group consisting of hal ogen, Cl-C4-alkyl,
Cl- 4- al koxy and di (Cl-C6- al kyl)am no; 20 R7 is

R? aﬁhe%?g th ég%ﬂﬁb@ﬁ){ %ﬁﬂ@aé’rpﬁﬂie?%blé@té& frofr th@lgr@l@cahkixatlng of:

I ch can Ituted by one or nore substitue
H; halegect-6N; funsubstitatedyand pt leassmonpagbeituted Cq- qu-alkyl the

MCsE PR T AR

hete a@%{)@kﬁ@ -0f- éméxwwehbk?osﬁl)mezé? GFHAEN; DllOznﬁﬁ£1o-alkylam|no

i tuents sel ected

roup conS|st|
dl(omehaa@kyi)amm, (@1—%lek90Nstxr@mb§i§uEﬁd< @g‘stps

e S O SR O

seleéggﬁgrfdn? H'&?Qrd%p mmrcgrﬁfnm@gmt.cw emsthylf armhmietieoxyr QuiCs-alkyl-
S

SO msmstgm ansheastiRancsiabiied (Ceeeally xCQ-dag substiuents
T

and Q?eﬁdtm}fﬂ efrfdophériwC@-rthemhemwtpsrtt loﬁg/haxfh G]ur@batmqu or at least

C3- al koxy, hal og da FI
monppdhRtiEtedity sistiant selRpte Bomihe arade peRISEY B Er Sraalky!
halogig? ah dﬂ&fh' ggdb@%?%%bé%io crdepRnsiaub), ¥ R w% borfded to a

I's sel eCted fromthe group
ring ARFGgestatom; of : H;, Cl-C6-al kyl; unsubstituted and

substi tuted phenyl benzyl , het eroaryl , (C1-C6-al kyl) -

Comphenyl , and het er oaryl - , the substituents
h r 3 4
whef%ll i€l %n&%r@%&a‘?@n&ﬁ@%g 2 or 3 cﬁfbtlg)e( m&&g@z ®® and R* are

presahbaﬂd laro pbended twrti”reecaibon m@msgmﬂm ring énwhicharemet shared with
the c%&:go (ﬂgenyl %l%g%ﬁd FRdependentd v fir MRt ring® 1987366k 8 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;

R®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 at least monosubstituted C4-Cqo-alkyl, C2-Cqo-alkenyl, C2-Cyo-
alkynyl, C4-C4¢-alkoxy, C4-C1g-alkylamino and di(C4-C1o-alkyl)amino, the substituents of
which are selected from the group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C4-Cg-
alkylmercapto, NH,, C4-Cg-alkylamino and di(C4-Cg-alkyl)amino; C3-Cs-alkandiyl;
phenyl; heteroaryl; aryl-substituted or heteroaryl-substituted C1-Cy-alkyl; CF3; NOg; OH;
phenoxy; benzyloxy; (C+-C1o-alkyl)-COO-; S(0)mR*; SH; phenylamino; benzylamino;
(C4-C1o-alkyl)-CONH-; (C4-C1g-alkyl)-CO-N(C+-C4-alkyl)-; phenyl-CONH-; pheny!-CO-
N(C1-Cy-alkyl)-; heteroaryl-CONH-; heteroaryl-CO-N(C4-C4-alkyl)-; (C1-C1o-alkyl)-CO-;
phenyl-CO-; heteroaryl-CO-; CF3-CO-; -OCH20-; -OCF,0-; -OCH,CH,0-; -CH2CH20-;
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R15 is selected fromthe group consisting of: H;
Cl- C10-al kyl; (Cl-C3-al koxy)-C1-C3-al kyl - and
W@ aesn1430t ed and unsubstituted benzyl, 20 phePyi/ER20d3/008103
heteroaryl, .the substituents of which are sel ected
fromthe group consisting of hal ogen, -CN,
Cl- C3-al kyl, Cl1-C3-al koxy antD CF3, wherein one or nore
of these substituents can be present; R16 is selected
fromthe group consisting of: 25 Cl1-Cl0-al kyl which
o Red. 24p3p-RE -URA -Cg-alkyl
co sel edgt gg*?r omt(%{hlz—g [g%%ﬁ)@%l\gﬁsrft ﬁgsg%NlI:_t BHS0N(Cr-Coralkyl)
and &tesiBuabk e>s,aturate;d oxgt Ieentmngmmtw@t@%h@hat@lﬂwocyC"C 5-

e P38 S SH R SMMAS, 2 gy ppectedom

the drB8p %H|El§|§tlrf\gJ BANS CPaNAMS, Wich I@et@ﬁé@@tﬁé@bﬁ be mubla‘etugafd)hyo one or
consi sting of hal ogen, -CN, Cl-C3-alk )ﬁ
moreasibstitaentaiselested Fam hie groHp C@ﬂS'lSH%@ é@f &3 ‘té(iﬁé%g)é C1-Cs-

oS8R S38R i S ASPABGTS i NSy gonsd o e

said g?@tﬁmﬁéemel YaillrgrouRBletars whetréinel argl, RéteroRM9, phenyl aryl-
i 'ndependently from R16, is defined. as

continingy GRRAEN-cPNGIIRG ENd RNQTSI-EABEITIRS RIIPSMIC are optionally

pres?ﬁggpcg%%gﬂ{ %be{tft@érﬁt , tHeSS% rBGSA"i‘%rgie saﬁgg?roug Hetar, can be

subStﬁlﬂ@ﬂQﬂC&rré d)b/mbr@ suBBiituésts detéated fram & groRp&onsisting of halogen,

i ndependent | fromR7 i ned as R7; 15 R25,
-CN, Gat&peiddn® q1r%wﬁﬂé9>(y'|%“ﬂ§:p’ned as R8: R26,

i ndependently from R16, is defined as R16; R27,
i ndependently from R16, is defined as R16; 20
R ihe¢lectedrfydmitse growgscohsistitg af: 5- menber ed t o

;Chcs IR S T VAP S e s sleccd fom e

groupSeSisi&hg SFENCE DEL GIKMY anBiANC SE-BkyPhntiho Carg(CSC4-alkyl)- and

heteroaryl-(C4-Cs-alkyl)- both of which can be substituted by one or more substituents

selected from the group consisting of halogen, C4-Cs-alkyl, C1-Cs-alkoxy and di(C+-Ce-
alkyl)amino;

R’ is selected from the group consisting of:

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

R8is H or C4-C¢-alkyl;
R® is selected from the group consisting of:

C4-Co-alkyl which can be substituted by one or more substituents from the group

consisting of F, C1-C4-alkoxy and di(C4-Cs-alkyl)amino; and unsubstituted and at least
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R™, independently from R, is defined as R"?;

R'%is selected from the group consisting of:

H: C4-Cqo-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-Cs-alkyl, C4-Cs-alkoxy and CF3, wherein one or more of these

substituents can be present;

R8 is selected from the group consisting of:

C4-C1o-alkyl which can be substituted by one or more substituents selected from the
group consisting of F, OH, C4-Cg-alkoxy, aryloxy, C-Cg-alkylmercapto, C1-Ceg-
alkylamino and di(C+-Cg-alkyl)amino; CF3; and substituted and unsubstituted phenyl
and heteroaryl, the substituents of which are selected from the group consisting of
halogen, -CN, C4-Cs-alkyl, C4-Cs-alkoxy and CF3, wherein one or more of these

substituents can be present;

R'7, independently from R, is defined as R’;
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R'8, independently from R®, is defined as R®;

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

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

R2!, independently from R®, is defined as R®;

R22, independently from R’, is defined as R’;

R2, independently from R®, is defined as R®;

R2*, independently from R’, is defined as R’;

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

R2, independently from R'®, is defined as R"®;

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

heteroaryl is a residue of a 5-membered to 10-membered, aromatic, monocyclic or

bicyclic heterocycle containing one or more heteroatoms selected from the group

consisting of N, O and S;

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-y;

the group Ar is phenyl, naphth-1-yl or naphth-2-yl;
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mis 0, 1 or 2;

nis1,2or3;

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

endothelial NO synthase.

10. The use of a compound of the formula | as defined in claim 9, in any of its
stereoisomeric forms or a mixture thereof in any ratio, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament for the treatment of
cardiovascular diseases, stable or unstable angina pectoris, coronary heart disease,
Prinzmetal angina, acute coronary syndrome, heart failure, myocardial infarction,
stroke, thrombosis, peripheral artery occlusive disease, endothelial dysfunction,
atherosclerosis, restenosis, endothel damage after PTCA, hypertension, essential
hypertension, pulmonary hypertension, secondary hypertension, renovascular
hypertension, chronic glomerulonephritis, erectile dysfunction, ventricular arrhythmia,
diabetes, diabetes complications, nephropathy, retinopathy, angiogenesis, asthma
bronchiale, chronic renal failure, cirrhosis of the liver, osteoporosis, restricted memory
performance or a restricted ability to learn, or for the lowering of cardiovascular risk of

postmenopausal women or of women taking contraceptives.



