; pqr st uvwe3e] dZDN*6Td7r~v WO 02/ (1l -t S~(~ PCT/EPI| 2] (11-4~9 Acyl ated
6, 7, 8, 9-t et rahydr o- SH benzocycl ohept enyl am nes and their use as @
phar macewyioagleidhe present invention relates to acyl at eer/Ero2/01449
6, 7, 8, 9-tetrahydr o- SH benzocycl ohept enyl am nes of the general formula (1)
with the definition and Ato D given belowin the text, in any
of their stereoi sonam wnm WNHIHF m xtures thereof in any ratio or t he
pharmaceutically accepta s thereo and their use as pharnmaceuti cal
agents. to Endot hel i af® synt hase (eN% NOS-111) belongs to a group of
t hree i soenzymes—wrch—produce T trTcoxide (NS by oxidatton—of —argi ne.
- Endothelially released NOis of central t 5 inportance in a nunber of key
cardi ovascul ar mechani sns. It has a vasodilating effect and inhibits the
aggregation of plat Aicxlated 6,78, %tetrabydro-SH-banzrexcloheptenyl pminesndot hel i um and
* the proliferation of intinal h rruscl cells., Endot helial NO synthase
is subject to physiol ogical aﬁﬁ'ﬁ!'}fﬁ‘ﬁﬁi‘? T'B@?"d‘é‘lcalr egul ation both 20 at
the transcriptional and at the post-transcriptional |evel. Enzyne already
present in the endothelium my undergo cal ci um dependent and
cal ci uny i ndependent activation through phosphoryl ation of specific am no
aci ds, but also by direct interactions with specific proteins. Stinulators

f thi
27 (g '62 troq eﬁ]“eé’e n&%ﬁoﬁr}hl’ates 0 F&leﬁ&isg 7%&&"%%&%%?”l’ﬁ%%g)["?‘%}%h@bﬁg%?l%l €S-0 of
the 25 endetthe lgeneralfprmula (bl witl thel definitiome of R'stt¢ &5 and ATheD| givanebelow in the

addi tional ey | ﬁaQ:?y P ﬂh@iﬂ%t&%b@&n&ic AR 2k rhﬁ&urH 3:H§r€6f i 'aﬂ?aﬂanbey
Thus, for exanp Sessa et Crc. Research 74 ( WO 02/ 0G 4S 10

2 PCT/ Epo@ﬁemce}}nqaé Y@&%PE% S*\}&é regd] andgheipuserns p@ﬁ"@séw&a&égemsau ni ng and
the increase in shear stress associated therewith to obtain a marked
increa¥e in ecNOS. Wet her regul ation at the post-transscriptional level is
relevant in vivo, is often not 5 unaggbi guously proved. Thus, for exanple,
adm ni stration of a high arginine dope is follopgd by only a transient
i mprovenent in the endot hel i unR8gpeptlentDvgsorel axation in patients with
coronary heart disease. On the otF rand, %?e significance of the
upregul ati on of the eNGCS protein i entifffcal Ly t o accepted. Thus,
there are findings which shomrg‘.t pre ‘Agkécti properties of the HMG CoA
ne attriQu&d, besides the |ipid

duct ase inhibitor 5| mvastatin can
Iovverl ng, mﬂm"mmwmm to an mcreasﬁ in eNGS ex eSSI on in vivo (Endres et
, Proc. Sci. USA 95 (1998) gds0- 8 It is additionally
knovvn t hat si ngissas9p0| nt mutations in the 5 -flanki ng regi on of the eNCS
gene ("eNGS promoter”), and the reduction in the rate of ~ 5 eNGS gene
transcri pt| on associated therewith, in the Japanese pqpulation is
associ at edEgfothelishNOnpmihese (6NOS H‘éoﬁﬂgk belongHioheiopr o ks 1sesRz s hich

alh ., G r cuproth@mi®R &ci&&&b)&ﬁﬁm&&zﬁbfarEIﬂan@mnaemblnagsm@sddqmower@mme is
that t

ogul at] or BPEeRr P TuRPeR Pk RO TR Pt et iy Stecland

especi al | ymhlbltsa}nechggmnm afpldtelmr deradheﬁmenf lenkaoytep te thd gndetheljen aod tle wi de
variety of &ﬁfe étﬁ)\‘n L lsfﬂoﬁ rﬁﬁsrc?ede Isi S possible for a dysfunction of
thistype |um I ni ng € bl ood vessels to lead to a

defi ci ency of b| oactl ve NO, which is manifested as the di sorder progresses
in the form of measurabl e pat hophysi ol ogi cal and nor phol ogi cal 25 changes.

Thgst hclrl tllzﬁcaithaiaem) slyﬂthﬁé’erlls)éu&jﬁél]?di p@;&ﬁtﬂsg@alaﬁ@ ﬁmﬁﬁlﬁigﬂ)tlé@cz@)‘?g%lldﬂ@ﬁgﬁﬁﬁetl n
endot heli a rel ea exa i dation,of |ow |y
|'i popr & ei #dhe W%SCPBE?‘Eﬂ]Pﬂéﬁf %}fnﬁosgé PSF iRl 5@%&?&5@5@9@&%@ prigeent Ay §

vessel s, acmllotliehumrmdty teteagd cabciom- dependmt artiddldumAndepeadat ectoatiod through

" at her Ogenﬁﬁl} Rﬁ%fahgn ? gﬁ@énr 1 rbéﬁt)? RRRYSE: 8 @ tlﬂ'e dlr@&' ﬂ?er?cftlﬁhp%\hal 9]96,% fic

vessel s, cé hrough a di m’nu earP st ress,
to a 30 fuproteins. ddioruaters of thindewnkly iteansing, NO galeaseants, gxtragellnler arginine,

" deteriorat im:egtfb arhednaamoln%uam@dlnaﬁnﬁngoaaﬂba abn NG | Rinfhad OSLﬁ‘faE@S&d'tﬂé‘t or,

a decrease ther nt a eads to hypertenpsi whi ch may, as an
i ndepeftientndothe u‘F‘at&’ttBP %FWQJ@ fSE‘F?ﬁEPS%rHM r?é?ﬁgl(’“al?y leads to regulafion of
eNOS at the transcriptional level. Thus, for example, Sessa et al. (Circ. Research 74 (1994)



« whi ch have al ready been nentioned are, however, he on

WO U2/ 11 G-s-4G -3 PCT/ EPU2/ Ul1-L.t9 The aim of a therapeutic approach to the
treatnent of these disorders nust accordingly be to interrupt this chain of
events bywongfessé ng the endothelial NO expression. Gene tprafishehi449
experinments which lead in vitro to overexpression of NO synthase in

previ ously damaged vessels are in fact able to counteract the described
processes and are thus evidence of the 5,correctness of this approach
(vVarenne et al., Hum Gene Ther. 11 (2006f 1329). Sone | ow nol ecul ar wei ght
conpounds which, in cell cultures, may lead to a direct effect on eNOS

transcri pt hgg 3935%@@ BROLP IS 8 S£drESE drdien il HC[RIEE in TEuS bkt NS

y su st ances
whi ch it hasopaisd therﬁw%?s‘?%@at"@ﬁfbﬁ@c‘teéses‘HGV\NQtﬁch an increase in eNCS in
vivo as a side effect. In view of the known range of side effects of this

+ class of substances, however, it is unclear how far this effect is present
inatoxicI0|caII emat.i c dose laimin WO 99/47153
o SR P 5P TR 90 32,8 i Ty b, JoREh 46

i nfl uenge uhanbiggeuslyz atdved. dhug, Her mamplecyldmskﬂmemnmﬂ‘ arhighh arguint ndpseNES i n
endot hel i a

xanpl o, of g byHy b Hanktt {rRARn I HEERRIRIEPREERIG SHeReiBBmch B
specific mytlmsuehlp@onwhsmdlseaphus there exists a strong need for
conpounds whi ch upregul ate eNOCS- expressi on in 20 endothelial cells. The

obj ect of the present inventi on isto pr ovi de conpounds showing this
ability. Thi s ect i,S,attai

6.7 . bt o DRI AlME koo R SRy BB B b Cainnof the NOS Aot it priengificall

f or mul a0 (1 acdeptednyTha$, theei oresfiadiags schieh ishowothas tier pmtwtweemoﬁ&lémealfethé in
any ratio I b .cal | t abl : . (1)
3 ks | e MG QRS Wil S PRGRR' Al & Sfhihih DRSO, e g oRers ¢
fornul a, Relsemrip®togreincigaisgo sHER ¢>5pr¢sr51@mnemh (Bndres etsad!, Brace tatly Head: Rei.
group cons lﬁ‘stA 99 (‘Pé98) WSSUQ%QSW E%dﬂﬂl holvRahit IO Hﬁﬁtlhﬁt?ﬁd\zﬁ ifr:the C

-al kyl , eny an the substituents o are

sel ected f ﬁdﬂﬁlﬂ ﬁ§NQS gF‘gj‘ed ﬁogmm@er Gy yeduction in the rate of
(C~-C81al kmmgmm@scmonmatemmh iandhe UABAHRSE bbpﬁl@l@brﬁfsdas@&cdtte@s'f

nmonosubsti t uted roa

el soted T P BOER 5 S o oF cRRmbey e IHER bl R gAlsi o (fo99)
C, - C3- al kyR864=28T03- al koxy and CF3; unsubstituted and at | east _
nonosubstituted phenyl and heteroaryl, the substituents of which 1o are
selected fromthe group consisting of hal ogens, pseudohal ogens,

C~-C3-al kyl , C~-C3al koxy and CF3; ROCO; CONR R ~ ; COOR 2; CF3;

hal ogens; p8eucHsIal GgumaptionRtherefpre_1s4 thapythes: transeyipfiangl andy P-traseriptiensl NOz

R2 and2f3 m&hwﬁ@penaeoslmgﬁlﬁm @z@céen@my—'rdls‘s@b&ﬁrﬁd lhrpe Mubhdber ef GiéBrders
consi sting ens aL%bstl tu ed d at gst

ronosuubet Fleialy - carfoyaGes ABSEHeEReRdR en Fafnis s b SouiEor sy §
t he group candgivasdutay didordars itpikeogsibledind ahdysfunotdory bf this Ghle i@, thélendd.tkdm

h S ;
FCEE] oxy Ikgﬂ%ﬂoggiﬁﬁ%u N?%ttoeél%%cgem OFéL% rmnosgl)gl ? lf %ﬂé&% rYP%O\IH-
and phenyl dsgzleoprogrn‘ées,;mbgm tformmtof measurableh pathephysiclegiead #ndomomi@@l@llp 20

cons! b5 N0 ofingdd! DARNSritiEACHARNA 08NS
(C, - ) kc{iﬁ" riiBAHERNE SRS Btheldginall aﬂe%‘:,ﬁ%gvé%t" PO} & ficcrease in

(C, - C6-al kﬂl%cé@ ia] NO @Ep@gq suchoas; for gxamplecthe gxidation o ensity lipoproteins, the

recruitment and deposition of monocytes in the intima of vessels, and the proliferation of
intimal cells. A consequence of atherogenesis is the formation of plaques on the inside of
the blood vessels, which may in turn lead, through a diminution in the shear stress, to a
30  further decrease in endothelial NO release and a further deterioration in the pathology.
Since endothelial NO is also a vasodilator, a decrease thereof frequently also leads to
hypertension, which may, as an independent risk factor, cause further organ damage.



selected fromthe group consisting of F, di(C, -C3-al kyl)am no, pyrrolidinyl
and piperidinyl; and phenyl-CO the phenyl part of which can be substituted
by one ornygwiMcsupstituents fromthe group consisting of EcTEPoRdIKW |

hal ogens and net hoxy; 25 A is selected fromthe group consisting of CH2,
CHOH and CH(C,-C3-alkyl); Bis selected fromthe group consisting of CH2
and CH (C~-C3-alkyl); 30 C independently has the sane meaning as B; D

i ndependently has the same neaning as B RS is a group Ar or a group Hetar
both of which can be unsubstituted or carry one or nore 35 substituwnts

sel ect ed fi@RNhRE a IhQHRuGEBSHrohdH@ (RE rBARACHStheRSAHANR nAHe Atordiiidy be

« unsubstituted and .at |easf npngsubsti tugtégd C.-C l&i |, C2-C, -al keml ,
C2- C, - al kydipterrupt s ehaipef evonts By iRcregsinedipe £odetjel 5’% Xpressigny gy trarsfer

(C -C, -al kxporangniowhith(1€ad- it vited toydyereNphession lod NI sgiithisecintpsevibusivhdahagede

- selected fromthe.gro consistin f . FE . C. - Cg- al kox ar yi{ ox , - Cg
k! ) rer CERES e TaBy Boié B Syl 4 it ot g e e of o
C3- CS- al kannegthess phithis/dpprdaeb €Y aranyd 6t ahy Hum. GendEherr bla(2000% 1329).i t ut ed
C~-C4-al kyl; CF3; NO2; OH phenoxy; 5 benzyloxy; (C, -C ~ -al kyl)COG,
S(O nR2; SH, phenyl am no; benzZylamno; (Ci -C, -alkyl)CONH;
(C~-C,-alkyl)-CON(C, - C4-al kyl)-; phenyl-CONH; phenyl-CON(C - 4- al k%(l ) -
het er oar yISoareNpw- mejgeulargugight compemndscuhigh.iip (cpll cultures, mayzlegd fo)a digget effect
pcgggxzf | - CO,on%@s gﬁhg\lnp@@)'l_l ; Nmagﬁ%xgaﬁségmﬂm Qts'elo%eaqaZNﬁe;1itEZx@mre@CH?eostminsGd|K%H|2§J- ;
-, . , S, ; ' BORAS ok -
and. st ur 0 A5Fady, DIeBLBERIOgHb A APW&%&%P%%S@?%@&n%ﬁbﬁ%fbet%
7- mentier egoksible to dyte lte shavwo sichi ani ingredsetio eNORireviva s asidestféect. dul viewoof thee
group consl St i f N AV o¥ C i . by
one-or oot oSSR oFuibioas o WRERAR ST ERT RRnstIPh trdis
C, - C3- al kyeffectGs pEserdlitk @ toxicoRigicably anpreblearaic daper e sai d het erocycl es can
optionally be condensed to the said group Ar or the said group Hetar; 15
wherein all aryl, heteroaryl, phenyl, aryl-containing,
het er oaryl - cont ai ni ng, and. phenyl_cont ai nj roups, i.C re optionally
present i A-iahet dgelyngimpWQ 5?1’271{53” apd &996(2&?7%6945{88?? s\iwfr}heBT? A¥ @&E’H"Eﬁra&ép
Het ar ,15cangbs m}g inﬂulé@é thy oﬁglaﬁiz@ﬂciiorﬂ@flf the 20H6 tciéﬁogleuws? s?ml incleasing ENOStihe
group consi st of .. hal pgens seu al.ogens -C3-a
& 0. o kangorhih s ORT e wBRGY oLV RGN i a0 B il gk
C, - C, - al kypulmowery hypeatensien, suihout, howevkrbndisatinga speoitis wapbeftdchigeing shisel ect ed
fromthe group consisting of F, G -Cg-al koxy, and di (C~-Cg-al kyl ) am no;
aryl - (G -C4-al kyl) and heteroaryl-(C,-C4-al kyl), which can be substituted
by one or nore substituents selected 2s fromithe group consisting of .
hal ogens, Thuscher westy 2 sirpedaeed, focso@pﬂmsavﬂvﬁh;uprngEaée ENQXPREHIB L he
gr oup Ronsndbthekal @€11IThEobject-oTltke/presdt fiveRtioh 9o providel dobtpdtndryshowthgahismor e
substi tuentba. selected fromthe group consisting of F, C -C8-al koxy,
di (C, - Cg- & W') am no and phenyl; phenyl; indanyl; 30 and heteroaryl; and
wherei n each of the aforenentioned aromati c groups can be unsubstituted or
carry one or nore substituents fromthe group consisting of hal ogens,
pseudohal O%ﬁgg@ggg’i@&r@.“@ﬁl by Goyfard@bRY.- 1Aty 46X H-Bh oty dibi¥iptelryr Gniifdsky! :

35 WOO
according to the general formula (I) in any of their stereoisomeric forms or mixtures

25  thereof in any ratio or the pharmaceutically acceptable salts thereof.

R1

\B
0]
R’ A’(
R* H/N.—« 5

R



-6 PCT/EPO2/01-4.19 R9 is selected fromthe group consisting of:

C -G -al kyl which can be unsubstituted or carry one or nore substituents

fromthe woagmesensi sting of: F, (C~-C4)-al koxy, di (Cl-C3pckpyamispe; and

unsubstituted and at | east nonosubstituted phenyl and heteroaryl, the

substituents of which are selected fromthe group consisting of

C -C3-al kyl, C--C3-al koxy, 5 hal ogens, pseudohal ogens, and CF3; R

i ndependently has the same neaning as R; R' independently has the sane

meani ng as R~; R~2 independently has the sane neaning as R6; R 3 is

selected fromthe group consisting of: H, C -C6-alkyl; unsubstituted and

+ substituted phenyl, benzyl, heteroaryl, (C--C6-alkyl)-CO phenyl-CO and

het er oar ylIn €3 atohe fokmutd)bst i t uents of which are selected fromthe group
consi sting,i0 hal | k | : and CF3,

*and wher EIq}l aélﬁge eqwg?%eng?rﬁﬁh@%% ggb&ﬁ?r Sgl @@anﬁbg &rpecseﬁ' ml%Z 25

i ndepender; wsluhstntuthé apdrad lmamm!gsumtlﬂt@i CR'CI(Sali(Sl sfbl-@mia&tnf’lr and Clz&lgr oup

consi sti NgQinyl ke &bgtguen@!o{(ﬁ}ht chidre 156%?3@%@%}{% a coﬁgstﬁ*{ F G'P?Cbl Cs-

substi fut ed "and unsu ute t er oar

en
subst i tuer@t"éoxdf (%C&Hlkéﬂr)@egf-‘ép@et@i €p Q%‘ ﬁé)@?‘éﬁp apd Agpubs lh’&doilmqwa‘ Kgéins,
pseudohaal pifRi3ebstitated"hetlyk ¥hd Heteréa?fll KX Yubsafdntctot, wiioh ayma@dtéu ®oth Ee NOre

of these substituents c present,;, R16 is he u

O o cohsniri, o helahm peiob gt O el O % Gnd Br.;
su bist i t ueninsutsseiheed ad 4t least mbﬁosgbmumect pha}yi andbetedoary], t&-lsul:@tltué‘gs af kdich,
aryl o ner.ca

i {1 By Ay B BRSPSt o BeeSi pBRRAERR Ol G
het er oar ylalkaxyeand (Bt iRt G@mQON)R I Q‘DQR & §Ei dwlagens; mwdph@lowsgbéu

consi sti ngyR®. @@og&nggzmégd&)gﬁdggﬁns C -C3-al kyl, G -C3-al koxy and CF3

and wherei n ohe more” of thése substitutents can be present; R’
i ndependently has the sanme neaning as R ; 35 R18 independently has the sane

rreani ng aSR%d 1}; aytﬁnea ﬂertitﬁ"ﬁ‘olﬂ'egch AHENRNGRA o ﬂ@%rémommgmam ng as ]
n en S e Sa as
The saife HLdkRapshthalosr, SETBAER 48 Jea raOtosinuei b Rk Inel, 5

i ndependenubstitiias dthehistaare seleased figyathe ReouplddniiRdng ofdeidcptebapt, hyd hasrobhyd sane

e 10 O, BB 018! £ ENNBEE 1,y e o1
alkyl)amino; (C;-C¢-alkyl)-CONH-; unsubstituted and at least monosubstituted phenyl-
CONH- and phenyl-SO,-O-, the substituents of which are selected from the group
20 consisting of halogens, pseudohalogens, CH; and methoxy; (C;-Cs-alkyl)SO,-O-;
unsubstituted and at least monosubstituted (C,-Ce-alkyl)CO, the substituents of which are
selected from the group consisting of F, di(C,-Cs-alkyl)amino, pyrrolidinyl and
piperidinyl; and phenyl-CO, the phenyl part of which can be substituted by one or more
substituents from the group consisting of C,-Cs-alkyl, halogens and methoxy;
25

A is selected from the group consisting of CH,;, CHOH and CH-(C,-Cs-alkyl);
B is selected from the group consisting of CH, and CH-(C,-Cs-alkyl);
30  C independently has the same meaning as B;
D independently has the same meaning as B;
R’ is a group Ar or a group Hetar both of which can be unsubstituted or carry one or more

35  substituents selected from the group consisting of: halogens; pseudohalogens; NHo;
unsubstituted and at least monosubstituted C,;-Cj¢-alkyl, C;-Cjo-alkenyl, C,-C,p-alkynyl,



R2' independently has the same neaning as R 6; PCI/EPO2/111-4~9 heteroaryl
is ab to 10-nenbered, aromatic, nono- or bicyclic heterocycle containing
one 20 orwnmnmahmteroatons sel ected fromthe group consi Stpicigpaiofy O and
S; the group Hetar is a 5 to 10-nenbered, aromatic, nono- or bicyclic

het er ocycl e contai ni ng one or nore heteroatons selected fromthe group
consisting of N, Oand S; 2s aryl is phgnyl, naphth-1-yl or naphth-2-yl;
the group Ar is phenyl, naphth-1-yl or naphth-2-yl; mis 0, 1 or 2. 30 If,
in the conpounds of formula {I), groups or substituents such as, for
exanpl e, Iy(t,o-atl@;&?r @LY ] -alidlfaind tdi(C - CFAI D iR SRS sRMRIeAl dfiWiRéh afehey

< all |ndepen I rom each ot her, have ni ng di cated and, ca
hence, Elg 84, 3r‘llréIfT\/lIt!m‘ﬁalgr‘lflgsé’omﬂﬁmigde‘?ft &gam (ﬂ @t‘algp’l‘)f’eta@’ ?xyﬁré)(rc‘r‘n g&ch
ot Be{ tOtteullqok)mmé@to sNIgla,e (Qi-Coralkghaminoy | a:ﬁlnut(clgrsealm)amml ﬁ]lgp(lslwkaaalwgl kyl
" substitu c Q! ;
pCT/ EPI 12/P1 %’ L gag@%yv 1783 raI’S'ﬁtema'gl g‘I‘I?{‘ﬁ‘“Id curat Ehodbudaengyy;
branchéd, beoxdoxy (Gr-Cwyaik}’lb,CO@hS@)aRs ) S&ﬂp ph¢re’éﬁmmghb€tnh§alwnm<e (GaCio-atkylpt her
gr oups, f%oﬁﬁa”ﬁ]eclorhl@lfééwg @zII%ﬁqyl)aJ Exeﬁrgp@dt@ﬂg'rprg UEONGE, - emaftg 1)

groups, or subst (g]r ou
net hyl , eth§igroaryre 5’ H-; pefaroaryle 9% I?e ,_’he BEyCio-alk snoPenyl-g&y | |
the n-i sonRieso§l-COESEFLESL AOFTH,0-5 OCH (913 3eluy s o IGHE@HEOIJ eemlbutyl :

ert ot colRSRET 3, oo Sbﬁu%@gﬂ&e PRt i) afe s

(al kyliosulmst att tﬁaetdnmnoug'sahmabd(ydliphén@ tmntbrmctuangs ato I7emembeﬂed electeracyodsy

Ex I I
Cyel opent qonteflng Dita 2 idlefbUilnSeltiten' o WEBABTANSARPLPRY Q afY § BRI -
can be sub‘stqrmypesl dap ltmeubstltlmir gyu@@nou owire <§ubstit¢dr@r ed@ct( f:er)thegmup
residues, dofisiBgt 'o?“ﬁaﬁé%elﬂh’ @?td}yahkle@,n@J ﬁﬁoiﬁrowbéid téﬁhe@P?y%Ih%?é K¥id

resi dues are 4neth ohexy 4-tert-butyl gycl ohexy

2, 3- di net Hg?teéwtsﬁeﬁwptwww?eméﬁeﬂe dﬂIthegal goup ét@d tbt raid vgrew, Heds term
al kyl fier ayighéi amﬁtymdmexuﬁt@ug@tehwtaeﬂ @h{ﬁ&’dmg eﬁdt@i‘d@@l a@mmaldg arl phdayl-

resi dues which.are subst,.tut % OIP m EH ebé?gg Q@ (\{vo three
or four, iGBRINIRGEOHPS aI’tI‘F‘Z:Frén‘tP ag ydBréée" % e%é‘é T b "3 uffd efoy

subst it ut eAr adl tlhylsaud@mnthsta: faan bexsabgtiteted rbyl aiekorl morteymibsntyattk;dleaubfnoms -(C
~-CG3)-al k I ) Y, he
subst | tuents B oS BT ilosSi hedRonbivgtet] CHOMIRSY, St GG byl

al kenyl arfeFsal kynyl groups are the vinyl residue, the 1- propenyl residue,
the 2-ropenyl residue (allyl resi due) t he 2-butenyl residue, the

2- met hyl - 2- (pro en res due, the, 3- hyl - 2-butenyl residue, the ethynyl
resi due, theSse éjpgﬂ'g)lt ‘F%@Pﬁﬁ%“s(sﬂpgﬁ gyl residue), the 2-butynyl residue
or the 3- tlmtgzpﬂo-almt diich chnebet ubstitatedeyy dmeh@r mofd substituemtx Belecsd YronhHeudes

| oal k d | k | t t db
cyol oal keryyp SoMVERE: flgFafY %@sox?ﬂ‘f‘ttadé SRy R LBy eCpByD and ™Y
cycl oal kerheteroargi-@i (- aiksd) C\yh:bbpemtbermbﬁtltugpdlhyhemny imore pubsiteptseseldctedind
cycl oogt er*fy(tm d‘ﬂf o&;}'@dng B‘ﬁ’I%al@% &HR?, éﬁﬁléﬁygys,%@ﬁf(b (e etk s or nore

i denti cal erent resi In-partic by net hyl .
Furt her rmre unl ess st at ed ot herw se, the term al kenyl 30 and al kynyl here

al so incl qd’eig S@]g@gﬂjﬁbmttyé upkbitingard al kynyl residues as well as al kenyl

and al kynyl re are s ti ted by one or nore or Ie one,

fo, 2t b oo E R Ry Wi ceaIbeosPH%Ifwaé b e eSSBS SRS TR e

groups. | rgrsubsonsisting dbf &, K&r§4-alkoedy, alifGrG-alk @Fntne aind fphenygx pheylyE indanyl;

aryl al keny. c S - I al kenyl
such azg) (én dCHé(tg{og}X a@ '&er afl Of ?\% %ﬁ%«%ﬁ%ﬁ%ﬁ qgggﬁﬁtlée’ég %1 "be

" present i runamstigs pedalpbsmc j0p Amore tmztmts Gom-the- group consisting of | halogens

pseudohalogens, Ci-Cs-alkyl, C;-Cs-alkoxy and CF3;

R%is H or C;-Cyq-alkyl;
35



PCT/ EPO2/ A -4~9 Exanpl es for C3-CS-al kandiyl are - CHZCH2CHz-,

-CHz-CH(CH3) -, -CH2CHzCHZCHz- and - CH2CHZCHzCHzCHz- groups. 5 If not stated
ot herwi sewotih@sglpove- nenti oned phenyl residues, naphthyl age/Apoganyd

resi dues and heterocyclic residues (including heteroaryl residues) can be
unsubstituted or can carry one or nore, for exanple one, two, three or
four, of the substituents indicated in_Qﬁe above definition which can be in
any desired position. If in conpounds of the forrmula (I) vitro groups are
present as substituents, in total only up to two vitro groups are

pref er abl yRPiseRRied forth Re FRIUGCIONSIstiddoTANOS 4Ryl twHig cah 88 Vhsubegiutidesr t he
- substituent can be in thg 2-position, the 3- OSIH#QE 8§ éhe 4-§O§J¢Iﬁn, in
di subst i t (REY 95N FROtF subsifelts iram 405, 81oup fantENgH- BelG 1rCa)-alkox¥s ¢ whe-

2, 4- posi t i abkyl)athihe;pari tmsubstitated-and sdit tleasn mchodutptititdd phengt add heeasmryl] de. | n
“trisubstit Ldues,. t ' i n 34z jtjon,
2. 5. 5- post TP uhlE o tfort dREboby BRI ET. Oy DR RRGM,

3, 4, S- posi halagens, pseudohalpgéng, @ Glisbst i t ut ed phenyl residues, the
substituents can be in the 2,3,4,S-position, the 2,3, 4,6position, or the 2,
3,5, 6-positjon. Tolyl é: met hyl phenyl) can be 2-tolyl, 3-tolyl or 4-tolyl.
| ~I apht hy|Rcapdependenthy, s the parge meamiagas Ryl . | n nonosubsti t uted 1- napht hyl
resi dues the substituent can be in the 2-position, the 3-position, the

4-position,the S-position, the 6pasitigpn, the 7-position or the

$- posi tion® i eﬁﬂfggﬁbb?q 'BEP‘HHC 5‘95‘5%% I> residues in the 1 20 position,
the 3-mosition, the 4-position, the S-position, the 6-position, the

7- position,nr - Lihon [ gubstituted naphthyl radicals, for
exanpl e 1r$la6’ﬁ(¥eﬁ§'?£?§§|ﬁzésa¢lgs%?é @ﬁ%‘ﬁﬁg%ﬁ radi cal s which carry two or three
substituents, the substituents can also be situated in all possible

posi ti ons. gBndanydied ﬁéﬂn%@grduﬁ%h@ﬁidgrtﬁﬁﬂ‘, €, )0-d1183] ¢HABBstAMEd hilfl Sbsidtked

resi dues ich can be unsubstituted or carry one or nore of the

Subst i t uerRSYngbewyhaheigmart, (ool ll-hGanphenybbuuead dhereab O uthisa,
the supstigdubsithe$ o WhithiakdlSddctedcrdm ke Fﬂbu@@ﬁns@itin;ghﬂ' halsgehd, PiudpRASEdAL.L -
The above geéinh&Lgps as, wel | ﬁ thedf Iomﬁn& de iq@ﬁhons ﬁlalkrgh;§
nonoval ent “¥&&f "e((‘j’ﬂaj‘“l”ﬁy’ﬁ'b‘g Fa.1a9d pylisredn 9ng enmored; El%ssub HERAS TR oe
napht hyl engresent het er oaryl ene. Those 3o di val ent residues can be attached
to the adjacent groups by any ring carbon atom In the case of a phenyl ene
resi due, thgse can be in 1,2-position (oktho-phenylene), 1, 3-position

( met a- pherl’ éndeperdenty hagtbe samemeaning as Bhienyl ene). In the case of a
napht hy ene residue the free bonds can be in 1,2-position (=

1, 2- napht hyj;ene or 2- napht hal i nedi yl {n,1, )sition, 1,4-position
I o pabt TS Selttierb i 56 Bronpropgsing o B £k malor b kR p e Lk T
2, 6- posi t i od swbstRutéd pag iuhsubstituted Heheylcplsaybindhermohet, ehe subsgtuats mh iahich

cont ai ni ng_on Q 112/ 0G 1~ 4C - 10 P EPO2 ~9 het er oat qm, sych as,
For exam 8 erisHORL YS! B ghioind o liloepte Haohiohaidad S, & LT HREEEs 7o,

2, 4- posi t i alkoxy2 afd OB s iand ehersin Gedorpuare of these subsfituente oan beprestot deri ved from
pyridine can be a 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-pyridinediyl residue.
In the case of unsymmetrical divalent residues the present invention

i ncl udes aRl’ ipseleqtefiam the arupsonsisting of: €1Co-plkil whish cen be subsBlusd bydpisedi vl
residue, fgrmereadiBbtRueritd sdledIBEM thd SrouPraeasiBghgd &f MOHNCE8-allery 2y Ra§Nt

A A I TR e e T e

i s pr esent ardurshabstiButpd phenyd and hdterdaeylp theesubstituerte of whichugre isslepted fromt then t he

2-positjon, I a r Wi rol icdyes I

oot dush, bl BETuly o haBhelS. BleRfohal kRl M LyaliGE CRERa O] HOTRL S0

" bonded t o whereinrangon moreohthedesubgitytents cary beipesanth het er ocycl es whi ch contain
one, two, three or four heteroatons which can be identical or different;

. hore preferahly they are derived from hegterocycles which contain one, two,
or three, Rn1 pdeptly hagihe syfpe MEaningas Brioat ons whi ch can be identical or
different. ~ 5 Unless stated otherwi se, the heterocycles can be nonocyclic

or polycyclisc, ,for,exanpl e nonocycl.i c, Becyclic or tricyclic. Preferably

t hey a%% ndﬁ@%*?%“@y%%?ﬁﬁéﬁp%.e?WBngEgS preferably are 5-nenbered rings,
6- menbered rings or 7-nmenbered rings. Exanples of nonocyclic and bicyclic
het erocyclic systens from which residues occuring in the conpounds of the
formula (1) can be derived, are pyrrole, furan, thiophene, im dazole, 20
pyrazole, 1,2,3-triazole, |,2,4-triazole, 1,3-dioxole, 1,3-oxazole (=
oxazol e), 1, 2-oxazole (_ isoxazole), 1,3-thiazole (= thiazole),
1,2-thiazole (= isothiazole), tetrazole, pyridine, pyridazine, pyrimdine,
pyrazi ne, pyran, thiopyran, 1,4-dioxine, 1,2-oxazine, 1, 3-oxazine,

o o a ~ 2 1 a ~ 2 1 a "~ O~ a2 -




atomor a substituent on a ring nitrogen atom and exanpl es include
pyrrole, imdazole, pyrrolidine, norpholine, piperazine residues, etc.
Those ni twogretses er ocycli c residues can al so be attached peirgpa2/iisie
nitrogen atom in particular if the respective heterocyclic residue is
bonded to a carbon atom For exanple, a thienyl residue can be present as 2
1 o thienyl residue or 3-thienyl residue;_a furyl residue as 2-furyl
residue or 3-furyl residue, a pyridyl residue as 2-pyridyl residue,
3-pyridyl residue or 4-pyridyl residue, a piperidinyl residue as

1- pi peri di RYlindepshdbugly s the Bahé feiding @sRue) , 2- pi peri dinyl resi due,

- 3-pi peridinyl residue or 4-piperidinyl residue, a (thio)norpholinyl residue
as 2-(thio)norpholinyl residue, 3-(thio)norpholinyl residue or

4- (t hi o) moRBlindependentle hasthe sfme meainpapRYL i no 1s residue). A residue

- derived from1, 3-thiazole or imdazole which is attached via a carbon atom
can be attaghed via the 2-position, the g-position or the 5-position. In
case a hetRr dedeppndently bagptbe samemiganingas Bd, it can carry one or nore, for
exanpl e one, two, . three or four, identical or different substituents.
Substituents .i hg}ero ycles can be Eresent 20 in any desired positions,
for exanpl® iipdependently 83 the sane meanipe a9Reiyr v resi due in the 3position
and/or in the 4-position and/or in the S-position, in a 3-thienyl residue
or 3-furyIRﬁes'due i hhe 2-%§sition andéor in the 4-position and/or in the
5- posi ti on iWH%R“§?BQ¥'ﬁVP°F f B98P Re 3-position and/or in the
4-positéon and/or in the 5-position and/or in the 6 position, in a
3-pyridyl pBsj ' - L ar in the 4-position and/or in the
525 positi%nﬁgﬁﬂﬁ%#ﬂpiﬂgﬁéeEgﬁ%QF@QSQQQFﬁ a 4-pyridyl residue in the
2-position and/or in the 3 position and/or in the 5-position and/or in the
6- posi ti onRZS%gp@megtl?@,gg@ggﬁng%%ggxgké,s can al so be present as N-oxides
or as quarternary salts containing a counterion which is derived froma
pharmaceutically acceptable acid. Pyridyl residues, for exanple, can be

pr esents asRP\ndepemndently hxd e samSthekigihggeR'% s fl uorine, chlorine, brom ne
oder iodine, preferably fluorine or chlorine. Exanples for pseudohal ogens
are CN and N3, a preferred pseudohal ogene is CN. WO 02! 0G Is. I ( -12
PCT/EP02/tRandqﬁmdﬁmbﬁm$ﬂmamnénmmﬁngamRﬁmcludes all stereoisoneric forns
of the compounds of the formula (1). Centers of asymmetry that are present
in the conpounds of formula (1) all independently of one another have S
co~gur at i gﬁﬁt@PaIRI soh? it L-mentheredr Arwmabio emEnQPriCHEHF haerocatle coplaliing ene
enant i ggrer g AHE HteRShGhE QIR R tHE g&—bg;s 8nsRiing YONOO aRBISe St er eoi soners,
for exanple m xtures of enantioners and/or diaStereoners, in all ratios.
Thus, conpounds according to the present invention which can exist as

enant i oner the @gesupidetirieaénd 1I0rmeanbertd, anmnativamoyio-potr tdcfohit tetebual/ble @Bntaining

| evor ot at or, [ or r L es, 4 t fQr f racemates and
in the for %eo(%q%rgt% ﬁfrggoéioo > S%Le?et(a \/%mgﬁlgrﬁq ?‘garrc;drnglsﬁ% ?te% gf‘ga (rgati 0os. In the
case of a cis/trans isonerismthe invention includes both the cis form and
the trans 0 ANf-these forms in all ratios. Al these
forns g?e %ﬁrggﬁggﬁﬁg h?ﬁéykégg ﬁ?:?%bention. The preparation of individua
stereoi sonmers can be carried out, if desired, by separation of a m xture by
cust omary {ReigheUpsAr ﬂ‘s?hexgbl, h@- byl aliiaphatog aphy or crystallization, by the
use of stereochemcally uniformstarting materials for the 15 synthesis or
by stereosel ective synthesis. Optionally a derivatization can be carried
out bef oremas®gparati on of stereoi soners. The separation of a m xture of
stereoi soners can be carried out at the stage of the conpounds of the
formul@a (1) or at the stage of an internediate during the synthesis. The

" present invention also includes all tautpneric forms of the conpounds of
formul a (I itFghe ¢ompomnde of fererw §)( gipups pe sulstitugptshgh Asnfatexemples apg,

. carboxyl i cha@eroiryl, Bkl 8tc9-daft tbe PrasehtOsewiaDEmeés e Ahpibidéntlyl from Ealothbe
present. hﬂ@g@pg@%@gﬁwqﬁe@sga dgnhehde i Tach TR bade; B Tenlidal with or

(6, 7,8, 9-t giffeedny dirot: Eddhbathero Ope lealmaplean-tihe §i(( -Ehg-alkyl)dnmine gseurt inewhiohplaeinds
accor d'wg t]? lfs?xi)%f%n&lc%n Fgmeﬂ@i&] 8P§ifRfenoOr € acidic or basic groups, 25 the
i nvent Pon ar%o conpri ses el r correspondi ng pharmaceutically or
toxicologically acceptable salts, in particular their pharmaceutically
utilizable salts. Thus, the conpounds of the forrmula (1) which contain

aci di c groups can be present on these groups and can be used according to
the invention, for exanple, as alkali nmetal salts, alkaline earth netal
salts or as ammonium salts. Mre preci se exanples of such salts include
sodium salts, 30 potassiumsalts, calciumsalts, magnesiumsalts or salts

b1 o o L 1 o I T T e



-13 PCT/ EPO2/ OL ~~9 met hanesul fonic acid, p-toluenesulfonic acid,

napht hal enedi sul foni ¢ acids, oxalic acid, acetic acid, tartaric acid,

| actic acwéo2madsygylic acid, benzoic acid, formc aci d PIPRRIERL/614861 d,
pivalic acid, diethylacetic acid, malonic acid, succinic acid, pinelic

aci d, fumaric acid, malefic acid, malic acid, sul fami ni ¢ aci d,
phenylpropionic acid, gl uconi c acid, 5 corbic aci d, isonicotinic aci d,
citric acid, adipic acid, and other acid$ known to the person skilled in
the art. If the conpounds of the formula (1) simultaneously contain acidic
and basic groups in the nolecule, the invention also includes, in addition
- to the salt forns nentioned, inner salts or betaines (zwitterions). The

respecti veARaA tatkked Fﬁ{djéllaﬁhy‘l PesidiRs b Beligedr ok b?:ﬁa@h&? abRdiei R IRy T‘h}szIlWW y
nmet hods whi ch ar vvntoth?q%erson sgllled he art I|ke g 9
n a

- exanpl e by2RPYRE % F‘i‘ YRR QF PHCLBIOYPY A0F i groups; alkgky

sol vent or gidupp@ranené groups,dy whih tieyexe abstmitear cat| on exchange with ot her
salts. The present invention also includes all salts of the conpounds of
the forsrula (1) which, owing to |ow physiological conpatibility, are not
directly suitable for use in pharnmaceuticals but which can be used, for
exanpl e, aExamples fascille] eavouipsr are agthylaethyb quopydnbuth, peotylt hesyl Sieptybpestyds i on
of phar macgH Q?E}l%’tl@%%@ﬁm@x@'o?t}&@é Fe%lduIE' f?so%?(%y}f? rlEoHufW ei@&;&e‘ﬂ&l fééE tbhfy'i "ehe

i ncludes all- so conmpaunds

hydrat es oPutslldirapEntyl ¢ B.3adimstyibut Ylachievée‘i‘Fbt%ﬂSﬂl iheges aéﬁo teﬁare%hp@ewégs of

the fornul gyc(dalkyl - fRiduad Samdde:lytmalkyuﬂ& leresidésOqAILYS sabstitited CBYPeyNshikydf t he
formJIa (I% whi ch éo contai r SIO|O | lly.to erab e and.cl.eavabl e

groups ' f ofoKLiRE| & l58pte Ui PP ReGY Sif
depi ct ed i eyclapropyll,a o@bl)obutyl r ep(clapmﬂylw ¢yolcﬂmax)wl- a¢y|c1dheguybuzmd suyclmoatyl All

el ud ng °13@'nf§8‘§‘1p%2@ﬁy e 5 e 1St Mo lokhesd br MRBITCNCo-aion
present i nresidues\dn ynartigudarpby petipd e Examplgs d@ﬁp@hﬁﬁd@ed)ﬁytﬂﬁdkﬂoremmes are) 4ar e

t hose COWDHxHihéﬁ:yblBhé’)@'l qlt%tﬂ%ym&ypf)r 3 B&limehyR ?’@l@p&ﬁ’ﬂt plARImbRe uRlels have

t he nmeani ngs i ven mQi nati ons’ o ref erred subsfi t uent
def i ni 1] on¥atg |0H§r\alsg,l}§f &rm Kyl hese plse duglpdes r}%l.lhsnwd Pkylrepidugsesiwelbag |
lor1 if gr r efl gleyinesidgss wihich A Subktifuted b§y| anet&anwegﬁﬂr&cmpwmg 40, ahi2e ot fedrudes
a 0 stereois m xt ur er eof eir
pinar maceut IERHG OE SRS T SaBe 48 e oL ErRR JhguBiund elSF rosRies, (B on
i nvent i on, exampls atystlkyl ubydrex yatkyi uétb as A(CIEJ;EaHmHOIH anakoiyallgl sugls asar(¢)- and

het er oaryl f WO

U2/ UG-s~6 CO) aﬂ“ﬁ@r&@b@/ %li)(] %’5 Pﬁsﬁp‘%ﬂﬁl oW n JS&WIE%éhd&Eegéogﬁ}éﬁe or nore
of theypubstituents R~ to RS and A, B, C and D can have the preferred
nmeani ngs, the nore preferred nmeanings, the even nore preferred neanings,

the nmost pEgiMplESbr ABRAYINGE allgmyt Q@upﬁmltﬁ@myl desidng fthe 'l@ﬁop%ﬁﬂ%ﬂﬁﬁe @he/€N

Co- A al ky P Prpetire Sy el ey BHlenyicre i R Saasii -2 Propenyl Fisidue,
(C, - C4- al kihe) 3-Bleyir2; buamdrl wessdues tthe athgdylaredidae, tlma%prawnyismbﬂhe t(plttopakgphenyl

and het er R, e YA 4SS ol S ANCISRLECTRE dAOULR RLeY

con5|st|ng (o} ogens, seu an
where 5 hecmr@ﬁQWncluéeswpbwewlfrp% estad gydg@kwﬂrglkyi rasisiues (aikyl auhistlened

menbered hgf y@ﬁﬁﬂ‘clsﬁyﬁ? CORtaRiNY RO 19488 tﬁfeen@.{rﬁ‘orh%o%soaéﬂmléek&cm%aﬁmm the
group consistin J

IS re preferably ogene or
C~- C4- al kyremdnes i greprcaF@PafBFefylsewi%aea on?)tcﬂf@eaﬁeeﬂp @Qns?ﬂqoa@nblf AY
hal ogens; prtesticthgl @oepscanciedsubstitited G- aiel@fImorRdenacﬂwreixﬂﬁfreﬁte(mlm)Lalﬂyl R3

- peehdonal ofStt Se'arﬁ%t ol O ) fyt” ESHRerRRE atlesh afild therni, GHER S aticeny

pCr efct(a}r atlt)Lyme kyh@dhére aalsa Ilmhgiesyumsuhsnmted alkgnydf andHalk@nylOksiduésy hs well as
~- al ko S ga]

" unsubstit u%efdnyg: d a[l%ﬂ%ﬁﬁues%ﬁklgg{éﬁu&gt R bg%nle “ﬂ‘l EYéo} F ?bn? ’he

east nonosu ‘et eroar'y
subst i t uenthsesopr ignre kdeatieal son differsat f lf‘%ﬁl'ﬁllehe (@r%ﬁm@oh@’i Sroupg- bF SM'B@%S

psleud?hgl ]991& Bi¥yl abd aﬁémgi l‘déldue@‘foﬁ@x@#ﬂ‘l@’éb’ylﬁﬁ g@ﬁ?ydrd@ﬁﬂ&ngesh@ﬁ Qqr (sdl -(':33-2 c

sel ecte r p co i 0 er rocycl es

cont ai ni ng? lgﬁr@'tlgﬁ{ aik‘ﬁ‘é'f‘@f’@a %‘ﬁg %4@&@3@1} S’rﬁe@ ﬂ?‘d\)’ cORSTUBHRIHT N,
O and3$; tdh besprasenein@ngidesisddipositionhal ogene or C, - C4-al kyl; R4 is nost
preferably H R~ to R4 are in particular each H



30 Ais preferably selected fromthe group consisting of CH2 and CHOH, A is
in particular CH2. WO 02/Ai~S4Cr -15 PCT/EPO2/f11-t~9 B, C and D are
pref er abl won@epeandent |y from each other selected from t hecafidgpou@asi sting
of CHz and CH CH3; nore preferably B and C are each CHz while Dis CHz or
CH CH3; nost preferably B, Cand D are CHz. 5 RS is preferably selected
fromthe group consisting of: a group A _or a group Hetar both of which can
be unsubstituted or carry one or nore substituents selected fromthe group
consi sting of: halogens; CN, NHz; unsubstituted and at | east
nonosubstituted G -C8-al kyl, Cz-C8-al kenyl, Cz-Cg-al kynyl, C~-Cg-al koxy,
- (G -Cg-al kyl )am no, di (G -Cg-al kyl)am no, the substituents of which are
?g I egté edI LExam;ﬂésa”ogCg}@-am&ﬂyshneggmlt‘,{(ﬂf(l:gl;ﬂ@ﬁz-@mgklé)r,{nggnc%q{)z- and
1 a al kyl )am no, an i {C, - C6-al kyl )arnino;
- C3Cs- al kan%gﬁrgﬁ&ﬁ?a&%go&&’ aryl; phenyl- or heteroaryl-substituted
C~-Cz-al kyl; CF3; OH, phenoxy; benzyl oxy; (C, -C6-al kyl) COG,
S(O m( C1- CG) al kyl; S(O m phenyl; S(O nheteroaryl; SH, phenyl am no;

b | AV [+ l in
pﬁgﬁ% a%@ nck %t&ﬁ éﬂhéf%isla ﬁg\"ab e(&eqtg@.hgtﬁgarég%lr Rfa\é(u% Eépm{glfy&)d danyl

| -
het er oar y|Te8¢ygs @ng é&teawyl“) reﬂdee&(l@ﬁuéwmerwl fﬁﬁéﬂ‘;ﬁD sainbe pasubstiateg orco
CF3- CO - @ahi2frry oné6FdGre, for@xbinplddhe; twd €8P four, SPRhCsubshitushts ididated FoONH2;

-CONH(C, - I K CON | k
- SOy Nl(-l{ C, - al?qéé c%eﬁnmgﬁ m}bﬁ’é’nliﬁ Wamy%%k(daqc{s@ n%')lglcgvp”rmzs of the formula
(C, - Co6- al KY) nisod2ptdups @fs pfeSeritkasl JuBSANEAs, 6 tathlkyhly-up b ewy | nis@/gdbhps are

phenyl -
het er oar y%ah%rg%%}l H tllle "l)&ﬁ&&ﬁé) é{é)tnégla?g él't\%tphe{lyl rCSIdltlesr%% (S)lhbr?tsl%l erﬁtr “ed
al i phat i c,benibrib® amowpnsthe tSoparitiparsethe d-pesitiono by diselstiwet phanyhresitiues e

EZ: er gfgty 2{E§b§ﬁh&ﬁ§ &fh Eer am,3 Bssﬁérm SRS bl slgos@tﬁod\lz EDAbS3 4‘1‘56sﬁfbn

r
can subst it ut re substituents selecte Trom

the group %gﬁgﬁlg?ri ﬁ@ fgisubsti @ﬁﬁger%’tresg@eatg%subs@tuengggcaéq Rty 2. pogilien.and

CF3, wher ,3aipdsition,c2,0Gysitions 24, SDpchlltﬁtmaD 4/6-pesitien Ae B pbitiér) &n Foudaldd

et or oaryroobtified i RBRE NG suoBRBETA AR b, BUBE 2T DBt 23

present i rpasimnstm the 2uBS16-paservns Tolyl (=hme§zyipi1egyl¢ o Be 2golyt, Betobdiod 4¢olylip

Het d

group’ cons) @’mﬁﬁt@ et ﬁ%’ 16 2 Rt LT HSORIGNG, Ponb rerlaBfR bl

al koxy, arftbstpent gan PS ind QT%TPGSIHPM@?: Sogitionl ﬂ@t‘é@oﬁh@mthﬁé -ppsiggp, the 6-
consi st i NgoRftionPHRE MYposRionddr gl'ié) of"ﬁb@rm lﬂﬁin@s@stlfﬂfh'dciln ﬁ?es‘ﬁﬂ&k’%tﬁetpt _ed

or carry one, or re supstitu s Sele t roupg, consi sting of:
hal ogedfs; ReRjtiopythe 3cppstiioay the lﬁ%‘&l 100 h§t5I P‘ésété‘i“ g%’n B%%?‘}’ g 2@0’@“0'@@ téhekyl
Cz- C6- al keBwpbsitidnz -hCﬁr@lekytﬂ))shtutda, ndpBtlyl kadigals, (63 exatnpid Kydaphdtynadicals or 2-

di (Cl- C4- r tedfromthe
ar oup. condBHihE PR idn Burdy'nah drEple” s opighf ¥ FuguRalign' bS8

PCT/ EP( 12/s1tnate4ngalmosanbll@pqsmnedpdmyl gasulupp-includg igisnal- ﬂanddws ang hedtapt2-
het er oar ylyi rph&nRy!

(C oA al kny whxéH)' %e{ﬁefzeeﬁ_ rﬁﬁ@%ﬁtﬁt&?%f bz{rH{ @IQE_ g;i rll(‘lq% &y kubsﬁﬁéms%lcated
(C, - C&5al klylcysecm(féaﬂme%l Wﬁf@ S“béélulféflmﬁlskl}ﬁt*)m@éo w’s’é%wntﬁ:@n be in any of
het er oar ylth sﬂ%@p@@nble OCH20-; - OCF20-; -OCHZCHZO-; -CHzCHzO;
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6-trifluoronethyl-pyri d-3-y| , and pyrimdine-4-yl. Heteroaryl is preferably
a 5 to 10-nenbered, aromatic, nono- or bicyclic heterocycle 3s containing
one, two or three heteroatons selected fromthe group consisting of N, 4
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The group Hetar is preferably a 5 to 10-nenbered, aromatic, nono- or
bi cyclic heterocycle containing one, two or three heteroatons selected from
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In case the compounds according to formula (I) contain one or more acidic or basic groups,
25 the invention also comprises their corresponding pharmaceutically or toxicologically
acceptable salts, in particular their pharmaceutically utilizable salts. Thus, the compounds
of the formula (I) which contain acidic groups can be present on these groups and can be
used according to the invention, for example, as alkali metal salts, alkaline earth metal salts
or as ammonium salts. More precise examples of such salts include sodium salts,
30 potassium salts, calcium salts, magnesium salts or salts with ammonia or organic amines
such as, for example, ethylamine, ethanolamine, triethanolamine or amino acids.
Compounds of the formula (I) which contain one or more basic groups, i.e. groups which
can be protonated, can be present and can be used according to the invention in the form of
their addition salts with inorganic or organic acids. Examples for suitable acids include
35  hydrogen chloride, hydrogen bromide, phosphoric acid, sulfuric acid, nitric acid,
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15  preparation of pharmaceutlcally acceptable salts

The present invention furthermore includes all solvates of compounds of the formula (I),
for example hydrates or adducts with alcohols, active metabolites of the compounds of the
formula (II), and also derivatives and prodrugs of the compounds of the formula (I) which

20 contain physiologically tolerable and cleavable groups, for example esters, amides and
compounds in which the N-H group depicted in formula (I) is replaced with an N-alkyl
group, such as N-methyl, or with an N-acyl group, such as N-acetyl or N-argininyl,
including pharmaceutically acceptable salts formed on functional groups present in the N-
acyl group.

25

Preferred compounds of the formula (I) are those compounds in which one or more of the
residues contained therein have the meanings given below, with all combinations of
preferred substituent definitions being a subject of the present invention. With respect to all
preferred compounds of the formula (I) the present invention also includes all

30 stereoisomeric forms and mixtures thereof in all ratios, and their pharmaceutically
acceptable salts.

In preferred embodiments of the present invention, the substituents R'toR’ A,B,Cand D
and the groups aryl and heteroaryl of the formula (I) independently from each other have



WO 02/ (1 G-s-1G - 23 msO, 1 or2. PCT/EPO2/01~~9 The conpounds according to
general fornula (I) are preferably prepared by acylating the respective

6, 7, 8, 9- tworialwsue- SH benzocycl ohept enyl am ne, optional | pcirgldyoyade by 5
further functionalization of the thus-obtained conpounds. The acyl ati on can
be earned out optionally by reaction of the above amnes with an acid and a
sui tabl e coupling reagent' |ike, for exddple, carbodiimdes, HATU or TOTU in
the presence of a base like, for exanple, diisopropylethyl amne, or by
reaction of the above amnes with a carboxylic acid ghloride enploying:

sol vent s the fdlowiag meauings. Elenge, one or twoes of:the substismentsdt 've RS and AdBokané DLO i n
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preferably carried out at room tenperature.

6,7, 8, 9- TREAUPES R GMshOFREREYE MsARIERNY thenparticulatly  Rssered nwsaings sgivem be
: prepared wiewr di ng to nethods published in the literature. Appropriate
nmet hods have been published ~5 in, for exanple, Vejdelek, Z J. et al,
Collect. Czech. Chem Commun 39; (1974) 2819; Cannon, J. Get al. J. Md.
Chem 23 ( 1980) 745; Seidl, G et al. Chem Ber. 97 ( 1964) 249; or Lal,
B. et al. RJls drab@rselmtedﬁrqmﬂwmromcomlsungeﬁdﬂ,i Gn€s-atkyl; theCsathotye SIFs; of
the comp nf peBGidhalolth (E)CRLRYDN(0NE: Wahd - KAGIMIRRA! GnyNG Slldd ed

person an can carri e condit1ons accordi ng to or

anal ogousmgnasy ﬁﬁ@éé@hﬁ@é @éswqrml ithe swlstifyentsy of whish are selestagnitom ithe
Houben- up msmagef%ﬁroggﬁg@wuaémégeﬁaﬁm -€;-alL, T AS;-Akoxyr afancp;, where
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order to @naining lodeor mard heterdatdms iselgeted Eronythe lpe@ipsconSistitg of 1 00Paid st R)‘f t he
formula (| )mor%hre‘f’& rﬂgﬁ)ggr?e A'S Oé‘b@ﬁliam ageous to tenporarily block

functi onal Htroauci ng 'pr five groups and to deprotect themin
a |later stage of the synt hesis, or introduce functional groups in the form
of precursor groups which in a later reaction step are converted into the

desired fRANGE HRAFbIPSALRED froHhe SYSUP @RsiSSS 6B UL HafspeRd ‘il)s&[d%élﬁéén\éea&f oups
and precul E aﬁﬁr&f@s whi ch are s tabl e in an individudl 30 casé are known
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to th¥ s ol morg prsdtably . { he conpounds of the formula (1) can be
purified by customary purifi cati on procedures, for exanple by
recrystallization or chromatography. The starting corrpounds for the

prepar at ﬁ:n IC}’CQ qg&(g[i]ﬁ% tfhe Eg%aug];]éﬂnwl é% )l'{ ql (957 %%en%;%u abl e

or can be pre are}l ccor
PCT/ EPllZ@ﬂEa-&ﬂcyBR|lsmcpreger1dﬂm&iedur es. The corrpounds obtained with the
above-identified synthesis nethods are a further object of the present

i nvention. WO 00/51970 di scl oses conpounds according to the general formula
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al koxy, agryup camsjdtiog yof dlalogarhsogmdolzcﬂogess | @Mﬁr-aléclykﬁr-ci-adhmy aidkCly Wl‘@reyl
aryl ar n| S i tn%hﬁ%
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bond ¥ cpqqtalmag@ngoq morg lpeéeroat@ns gglected from t’he group consnstmg of N, O, and S
is more preferably H, halogene or C,-C4-alkyl; R* is most preferably H.

R' to R* are in particular each H.

30 A is preferably selected from the group consisting of CH, and CHOH; A is in particular
CH,.



Referring to the definition of Z2 and ZZ in forrmula (I1), it is stated that
preferred | ower al kylenes are tetranethyl ene or pentanethyl ene, preferred

| ower al k@woykensis are but enyl ene, pentenyl ene or net hyl pepcgmphenas a
preferred cyclic hydrocarbon is benzene and a preferred aryl is phenyl. 25
Furthernore, it is stated that, anong other, preferred conpounds accordi ng
to the general formula (I1) are those-Having | ower al kenyl ene which may be
substituted with aryl or nay be condensed with benzene optionally

substituted with |l ower al koxy for Z' and Z2 to be taken to%ther to form
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are not explicitly di scl osed by WO 00/51970. Conpounds as such explicitly

di scl osed by WD 00/51970 are not object of the present invention. s The
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the group consisting of 2
sald group Ar or the sai group Hetar can be substituted by one or more substituents

selected from the group consisting of halogens, pseudohalogens, C;-C;-alkyl, OH, C;-C;-
alkoxy, and CF3;

30

R’ is more preferably selected from the group consisting of: phenyl or a group Hetar both
of which can be unsubstituted or carry one or more substituents selected from the group
consisting of: halogens; CN; NH;; unsubstituted and at least monosubstituted C;-Cs-alkyl,
C,-Ce-alkenyl, C»-Cg-alkynyl, C,-Cs-alkoxy, (C;-Cs-alkyl)amino, di(C,-Cs-alkyl)amino,
35 the substituents of which are selected from the group consisting of F, C;-Cs-alkoxy, (C-



C i ndependently has the sanme neaning as B; D independently has the sane
meaning as B; 15 Rs is a group Ar or a group Hetar both of which can be
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~ i ndepen meani ng hnde pendent [y has the sane
meani ng a¥hgwein aﬂ@tqrgargbméetyéawmrwlrmt@wa&améa Y CPRigining grppps which
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1- C3-3al kyhalogens; ps@lohklogens, C&ﬂﬁl-akREB OHa,r(d -Ghdkexyn amhé)Fﬂr nore of these
"substituents can be present; 35 R~4 independently has the same neani ng as
R~3;

R® is most preferably selected from the group consisting of: 4-fluorophenyl, 4-
chlorophenyl, 4-bromophenyl, 4-(C,-C;-alkoxy)-phenyl, 4-trifluoromethoxyphenyl, 2-
bromo-4-fluorophenyl, 2-chloro-4-fluorophenyl, 3,4-dimethylphenyl, 2,4-dimethylphenyl,
35  4-chloro-2-methylphenyl, 2-hydroxy-4-methylphenyl, 2-hydroxy-4-ethoxyphenyl, 2-



WO 02/ 1105-4( -28 PCT/EP02/01~~9 R 15 is selected fromthe group consi
stingof: HH CI -C1I -alkyl; (C1l -C3-alkoxy)-C 1 -C3-alkyl; and

substi t utwed oaeisnsubst i tuted benzyl, phenyl and het er oar yea/dpd€o1449
substituents of which are selected fromthe group consisting of hal ogens,
pseudohal ogens, Cl-C3-al kyl, C -C3al koxy, and CF3, and wherein one or nore
of these substituents can be present;-b/R16 is selected fromthe group
consisting of: Cl-Cl-al kyl which can be substituted by one or nore
substituents se|l ected fromthe group consisting of koxy,

F, OH, C-Cg-al
aryl oxy %@QW'HICMBWY%@PW“O’(EMM ariyarg-drinetbylphenyl, benZO[cl:%]giOXOl-
: ﬂi ECI - Sftﬂ'lkélﬁ)cﬁﬂm&@,be%'fl 3]941@;&1\3}1 b 2.8l rmzmﬁabsaw @Qﬂloﬁ&%ﬁé’ﬂyl Rpnd
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.1 nde n .0 enaen as e sane
rean ng. SehamitERyt oy TmEREy e fiai ety oy RAGRALSRA, Y ghefyis:
i ndependénﬂuc;roma%lyt hE- mmlqaéahl hfg- bﬁirM)prr‘mnﬂzﬂl) |1Hd@mdn¢}azbge hak 2-he
same meamil axﬁﬁ Yl)ﬁﬁbérﬁeﬁﬁawélslyy hagy hnﬁetﬁﬁr&aﬂa@rs'ﬁg a§4%mﬁ1%§1ﬁ23

i ndependent, sanme_ neanin I'ndependent]ly Has the” sane
s g STRINGSSl HtSPBTREPIAOREGYh Pa-emsthy b Ak dunate 1
i ndependegehl-1IFRSyridle-3sANE, 5%\@91115191@rnm&-ymthylnqﬁpﬁmgntzl YdikRshyl2¢1-same
R SN TR AT NI HYRT TG T
group corsaminbgs-dimdthyl PyadeB-F, 2-afindsB/cBloro-pydd-3-29 Pamikdpyiril-84yl,1-24- 49
o SRSy ol R 5L T ) RS 5,
consi st i rigmethylaming- érmptls’l thiagglg5-yls 2dinaethylaminoopiirid-4-yls | 2-ethyln&pisthy. ZI‘LfI
pyrazole-3-yl, 2-hydroxy-6-methyl-pyrid-3-yl, 2-methyl-1H-benzoimidazole-5-yl, 2-

15 methyl-3H-benzoimidazole-5-yl, 2-methyl-pyrid-3-yl, 2-methyl-6-trifluoromethyl-pyrid-3-
yl, 2-methyl-thiazole-5-yl, 2-morpholin-4-yl-pyridin-4-yl, 2-morpholin-4-yl-pyrimidine-5-
yl, 2-pyrrolidin-1-yl-pyridin-4-yl, 3,5-dimethyl-1H-pyrazole-4-yl, 3-amino-5,6-dimethyl-
pyrazine-2-yl, 3-amino-5-methyl-pyrazine-2-yl, 3-amino-pyrazine-2-yl, 3-dimethylamino-
4-methyl-phenyl, 3-dimethylamino-phenyl, 3H-benzoimidazole-5-yl, 1H-benzoimidazole-

20 5-yl, 3-methanesulfonylamino-2-methyl-phenyl, 3-methanesulfonylamino-phenyl, 3-
methyl-isoxazole-4-yl, 3-morpholin-4-yl-phenyl, 3-piperidin-1-yl-phenyl, 3-pyrrolidin-1-
yl-phenyl,  4-(2,2,2-trifluoro-ethoxy)-phenyl,  4,6-dimethyl-pyrid-3-yl, = 4-amino-2-
ethylsulfanyl-pyrimidine-5-yl, 4-amino-2-methyl-pyrimidine-5-yl, 4-chloro-3-
methanesulfonylamino-phenyl, 4-chloro-3-sulfamoyl-phenyl, 4-methyl-3-methylamino-

25  phenyl, 4-methyl-thiazole-5-yl, pyridine-2-yl, 5,6,7,8-tetrahydro-quinoline-3-yl, 5-amino-
1-phenyl-1H-pyrazole-4-yl, 5-methanesulfonyl-2-methyl-phenyl, S-methyl-1-phenyl-1H-
pyrazole-4-yl, 5-methyl-isoxazole-3-yl, 5-methyl-pyrid-3-yl, 5-methyl-pyrazine-2-yl, 6-
chloro-pyrid-3-yl, 6-cyano-pyrid-3-yl, 6-dimethylamino-pyrid-3-yl, 6-ethynyl-pyrid-3-yl,
6-methoxymethyl-pyrid-3-yl, 6-methoxy-pyrid-3-yl, 6-methyl-2-methylamino-pyrid-3-yl,

30  6-methylamino-pyrazine-2-yl, 6-methyl-pyrid-3-yl, 6-morpholin-4-yl-pyrid-3-yl, 6-
pyrrolidin-1-yl-pyrid-3-yl, imidazo[1,2-a]pyridine-2-yl, 6-trifluoromethyl-pyrid-3-yl, and
pyrimidine-4-yl.

Heteroaryl is preferably a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle
35  containing one, two or three heteroatoms selected from the group consisting of N, O and S;
heteroaryl is most preferably selected from the group consisting of: furyl, pyrrolyl, thienyl,



the group Ar is phenyl, naphth-1-yl or naphth-2-yl; ms0O, 1 or2. Conpounds
of the formula (1) for use as pharnmaceutical, in which one, or nore,

i ncl udi ngwglbueiie t he above-rmentioned groups have the prefpghfgdzaani ngs,
the nore preferred neanings, the even nore preferred neanings, the nost
preferred neanings, or the particularly preferred nmeani ngs defi ned above
are also an object of the present invengi.on. 15 In a further enbodi nent,

t he object of the present invention is attained by conpounds of the formula
{I) for use as pharmaceutical wherein the substituents R to R5, A B, C
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consi st i ngur@ohm piseayinolinghd hewiaexadinyl, :  quinezelz). o( -indplylg nzofuranyl

PCT/ EPU2/ Qg4 tmgpml fnd iEBaRIHOXY; phenoxy, S(O nR~9; CF3; CN, NOZ2;

(C, -C6-al kyI Yam no; " di (C, - Ceal kyl )ami no; (C, -C6-al kyl)- CONH-; unsubstl tuted
and at | east nonosubstituted phenyl CONH and phenyl - S02- O, the substituents
of which are sel ected fromthe group consisting of hal ogens,

pseudohal ?—43?1 g thoxy, (C~-C6-al kyl ) S02-O; 5 unsubstituted and
at | east B‘E? e Enm(? aI kyl ) CO, the substituents of which are

sel ect ed fromthe group consi stl ng of F, di(C, -C3-al kyl)am no, pyrrolidinyl
and pi geri di nyl ; and phenyl -CO, the phenyl part of which can be substituted
by one or t nts fromthe group consisting of C--C3-al kyl,

hal ogens gf% f?‘%@@yd&t% Ais selected fromthe group consisting of CHZ
CHOH and CH(C,-C3-alkyl); Bis selected fromthe group consisting of CH2
and CH(C -C3-alkyl); Cindependently has the same neaning as B; 15 D

i ndependemohtpobﬁ&s $thifle SeRIIATER M MichSsobie dRAll 6f B aaaw-meﬁu@eh@r@x;@arayé

group whi p ﬁ unsubstht uted or. c ﬁ’a? nor e SubSth cz§Fnts sel ect ed
P oyt o DGR agR SHERES e MR i, fie JBh fudt® ARl Bifes,
C3- CS2al keﬂredntyslt prefereetymparphgsnot the lpalttlculatlg@re@r-r@mam:ygs defiRgd algrte are also
C~- G o-al ; CF30; (C, -C, o0-al kyl)COG S(O nRz;
(C -C o-a yFJ) am no; ﬁ‘résepgﬁxgé%tka kyI )am no; (C~-C, o-al kyl) - CONH-;
(G -Co-alkyl)-CON(C, -C3-al kyl)-; (C,-C, oal kyl)-CGO CF3-CO -OCHZO-;
- OCF20-; -0OCH2CH20-; -CH2CH20-; phenyl am no; phenyl - CO; COOR2~; CONR22R23;
SOZNR24R2Mosf%r€feﬂ‘%@t é(ﬁn;ﬂfunai 'déb&ﬂhl@ tdﬂH@f’%&E@ﬁrfoﬁn@li 9, r@ﬂb@f afleir

het erocycl es cont ai atom; ro I sti n of N,
O and S eSO g PSS e 4B ABY TS B LGN BITHEHETR SRS or oup
consi 2bi ngalafthéradbf) grerselected fickr tk lgydup cGnsiGigadfkoxy and CF3; wherein all
phenyl groups and phenyl' containing groups which may be present in the

sai d substituents of the said aryl or heteroaryl groups can be substituted

by one or nore groups sel ected from hal ogens, ' 30 pseudohal ogens
' C~- C3- al kyi3-dimethyd-lpykighiay4-yhmethidedH-pyrrole- -carboxylic acid (6,7,8,9-tetrahydro-5H-

benzocyclohepten-6-yl)-amide, 5-methyl-1-phenyl-1H-pyrazole-4-carboxylic acid (6,7,8,9-

tetrahydro-5H-benzocyclohepten-6-yl)-amide, 1H-indole-6-carboxylic acid (6,7,8,9-
30  tetrahydro-5H-benzocyclohepten-6-yl)-amide, = 5-methyl-pyrazine-2-carboxylic  acid
(6,7,8,9-tetrahydro-5SH-benzocyclohepten-6-yl)-amide,  2-methyl-3H-benzoimidazole-5-
carboxylic acid (6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-amide, 2-methyi-1H-



R6 is H C, -C6-al kyl or benzyl; WO 112/0l-1~-4] -31 R is selected from
the group consisting of: PCT/EP02/111~-t9 H, Cl-C6-al kyl which can be

phenyl - swystoztowisegl; phenyl; indanyl; and heteroaryl; and weermwioRash of
the af orenentioned aromati c groups can be unsubstituted or carry one or 5
nore substituents fromthe group consisting of hal ogens, pseudohal ogens,

C~-C3-al kyl, Cl1C3-al koxy and CF3; Rx islHor C -C6-alkyl; I o RO is C
| - C6-al kyl which can be unsubstitut ed or carry one or nore substituents
fromthe roup consisting of: F; (C~-C3-al kyl )am no; and unsubstituted

and at pzoVB ezl St earbaxalic pfﬁ‘échy(ﬁ 7a$aa-t¢1eadﬂedn9 Rbenzonxclehgptant6-yBramidef
* whi ch ar e 2%1%6%%15&9@0(6 he, Qfe%%d%@&ﬁ eédzagmm‘he&%n %lw&{ma&de@ ahkoxy,

hal doh
e R R R s o DRHE o e Bor O DG | oo~

: t he sarr:ekrplgﬁahmg 1agl- Rgé ,7A- Fét%h%ﬁ‘g%ﬂ-ﬁ@r%z@?ydgdl&meht@yl nﬁkkbﬂn&xﬁi@l%' 56‘-1}(n9|9 ypf :4
nd _uns an stitu e nz er oar
phenyl 3 BQ 1 % EI @37 3 %&tfﬁhﬁ@ f}ﬁ?’m"aéﬂ&g pg‘f“'@\?& Do ‘r“@'x’é@l’ e 'la@d"‘?rgm
tC he Cg r O:,Irk) S@dmal:jylmgrazfnekﬁabargm}él,c p&du(ﬁmaj%gnenhydrccsHéﬁbnacbdwlohepten-t&yl) 1
a an ents £an be
oF esent " Horo A6 A AR B-bHD0G RiebRRTPUBRAINE | © £
consi st i nQ’Y@Plllel'l -g-N8, 7, ?c&qtrahlédfﬁ SHrbenzoeyslahgpigach-vhrbetremidet ed ber224yl

?23% IG ?Q(dllx’ﬂ@th E@@&Ml'eé-éd%ﬁo@ﬁ@%Eidt(@,eﬁ]g&-télfahy\m*ocm-%é&oéf‘élﬁfép?éﬁ 4-y0ntide WO

P02/ Ol n5|st| of _hal qgeéens,
pseuddf (;gaéﬁ‘é‘o'@?r aqegghydr@%ﬁ(% ‘B’G@cpt%é gicotipai e?éi“H“\?HHl 3{" nor e
of these sabsw-teuamﬁcsoxsahbmowcmptgn G%blﬁnicanﬁﬁi&ﬂet etirﬁm@mﬁgémyl e
consi stin n stit an unsubsti tyt e eny
and_ het er Qarhotlin AAdL 8 0 TPy B iR e Rony OB dEta-at o e
consi st i npyoizineal-cgbmy)ic psdyAJf9-teimhgdroS Hb&@oay dighieptes-6~yIGamadd oxy, and
CF3, and wherein one or nore of these substitutents can be present; R

i ndependent|ly has the sane meaning as R ; R-g independently has the sane

meani ng as R8; R~9 independently has t he same neani ng gs Rx~;
1 In another embodiment of the present invention, the substituents R' to R, A, B, C and D

and the groups aryl and heteroaryl according to the formula (I) have the following
meanings.

R' and R* are independently from each other selected from the group consisting of:

20 H; unsubstituted and at least monosubstituted C,-Cj¢-alkyl, C,-C ¢-alkenyl and C,-C,¢-
alkynyl, the substituents of which are selected from the group consisting of F, OH, C,-C¢-
alkoxy, (C,-Cs-alkyl)mercapto, CN, COOR®, CONR'R?, unsubstituted and at least
monosubstituted phenyl and heteroaryl, the substituents of which are selected from the
group consisting of halogens, pseudohalogens, C;-Cs-alkyl, C,-C;-alkoxy and CFs;

25  unsubstituted and at least monosubstituted phenyl and heteroaryl, the substituents of which
are selected from the group consisting of halogens, pseudohalogens, C,-C;-alkyl, C;-Cs-
alkoxy and CF;; R°CO; CONR'R!: COOR'%;, CF3; halogens; pseudohalogens; NR”R”;
OR'"%; $(0)mR'S; SO,NR'R'®; and NO,;

30 R?andR*are independently from each other selected from the group consisting of;

H; halogens; pseudohalogens; unsubstituted and at least monosubstituted C,-Cg-alkyl the
substituents of which are selected from the group consisting of OH, phenyl, and heteroaryl;
OH; C,-Cg-alkoxy; phenoxy; S(O)nR'; CFs. CN; NO,; (Ci-Cg-alkyl)amino; di(C;-Ce-
alkyDamino; (C;-Cs-alkyl)-CONH-; unsubstituted and at least monosubstituted phenyl-



15 R2 independently has the same neaning as R-6; R2~ independently has the
sane neaning as R6; Rz2 independently has the sane neaning as R ; 20 Rz3

i ndependewOlog/06¥ass t he same nmeani ng as Rg; R24 i ndependent byT/psyéihe sane
meaning as R ; 25 RZS independently has the sanme neaning as Rg; heteroaryl
is a5 to 10-nenbered, nono- or bicyclic aromatic heterocycl e containing
one or nore heteroatons fromthe group208ensisting of N, O and S WO
02/CC.Is~li -33 aryl is phenyl, naphth-1-yl or naphth-2-yl; ms0, 1 or?2.
PCT/EPUZIéb -4~9 5 The cqonpounds according to the general fornula (1) can
be used t ﬁgwgm pheyl-RE2Okpiths SHbttitumts 96 whight #r8| sed¢ctadofropnithasgoumd ar e

. Pﬁl pf ul tpdfl?ﬁﬁ?ﬁ%ﬁ(bﬂ dﬁﬂo@ﬁ:ﬁl’p@ﬁdﬂﬂ@?él@gen&h@l‘é{{ eaidTah éthl@;iy-VQCit-ﬁl;lﬁlt hseagrs. In
e conte . esent i nventi.on e ngl udes. t he erapy as

wel | Cas +piruBisnef aBd AERRY monoSibstifiied Qe RCOn fempliiiients ok which g5 os

* whi ch cansebestedr dearmedthei tgrouphesossistineurod's Facdi(C dCpalkyDamiie, ppyestidingl ny@dht i on
inclu I S i i lLe. U . ngi na pectori s,

cor ongyy PREIAHAP G Bhory) EAIAE phiafF paie B iGN Con'BE LRI RUEEY B BPROREY e

heart f aifubptituenty Genythe groupspasigtingsd Cidtiralkd, halogeosbodinsthoper i pheral artery

occl usi ve di sease (PAOD), endothelial dysfunction, atherosclerosis,
restenosi s, endothel damage after PTCA, 15 hypertension including essential

hypert ensj on, | nonary hypertensi on nd_ .secondary hypertension
(renovasc I‘%?el%g?‘fr@ﬁ@‘i %ﬁ‘?p &W&HP%OBF%@&&%%@%% -alyBeti | e
dysfunction, ventricular arrhythma, and the | owering of cardi ovascul ar
ri sk of postnenopausal wonen or after intake of contraceptives. 20

o AT Y S R S, 2

retinopathy), angi ogenesis, asthma bronchiale, chronic renal failure,
cirrhosis of the liver, osteoporosis, restricted nenory perfornmance or a

restrict edimfepéideNtly Rad tB@Edine ﬁga,ﬁﬁ%jmem ed indications are stable angina
pectoris, coronary heart disease, hypertension, endothelial dysfunction,

at heroscl erosi s and di abetes conplications. The conpounds according to the
formula (1) can al so be used in conbination with other pharnmaceutically
active cdimmulepeisiently bissthabdme meagingiagiB; whi ch are able to enhance the 30
effect of the conpounds according to the general fornmula (1). Exanples of
such Bonpounds i ncl ude: WO 02/ 0C-4.4C -34 PCT/ EP(12/(11~~) statins;
ACE-inhibitors; AT1l-antagonists; argininase-inhibitors; PDE V-inhibitors;
Caant agorit sissan aryiea-dbhelereary; rpen auhicho eae be ;unsehstitiiecb or aauy amel @goose
conpoundssub@tgéni Bélectb® oA XEE QRIPPEGsisiing it #FlbPéhs; pleRBhibgets2 L, e jam n C
and vitamn B%;Cplﬂglge .

alkyl;”C3-Cs-alkandiyl; phenyl; phenylsubstituted C,-C4-alkyl; CF;; OH; C-Cjo-alkoxy;

phenoxy; benzyloxy; CF;0; (C;-Cjo-alkyl)COO; S(O)mR?’; (C1-Co-alkyl)amino; di(C;-

20 Clo-alkyl)amino; (C]-C]()-alkyl)-CONH-; (C|-Clo—alkyl)-CON(C1-C3-alkyl)-; (Ci-Cyo-
alkyl)-CO; CF;-CO; -OCH;0-; -OCF,0-; -OCH,CH,0-; -CH,CH,0-; phenylamino;
phenyl-CO; COOR?'; CONR22R23; SOzNR24R25; and aromatic or aliphatic, mononuclear 5-
to 7-membered heterocycles containing 1 to 3 heteroatoms from the group consisting of N,

O and S which can be substituted by one or more substituents from the group consisting of

25  halogens, C,-Cs-alkyl, Ci-Cs-alkoxy and CF;; wherein all phenyl groups and phenyl-
containing groups which may be present in the said substituents of the said aryl or
heteroaryl groups can be substituted by one or more groups selected from halogens,
pseudohalogens, C;-Cs-alkyl, C;-Cs-alkoxy, and CF;;

30 R%isH, C,-Ce-alkyl or benzyl,

R is selected from the group consisting of:



5 The conpounds of the forrmula (I) and their pharnmaceutically acceptable
salts, optionally in conbination with other pharmaceutically active
conpoundswoadneddg, adm ni stered to animals, preferably to wemmhsyisgnd i n
particular to humans, as pharnaceutical s by t hensel ves, in mxtures with
one another or in the form of pharnmaceutical preparations. Further subjects
of the present invention therefore alspiare the conpounds of the fornmula 10
(I') and their pharnaceutically acceptable salts for use as pharmaceutical s,
their use as transcription stinulating agent for endothelial NO synthase
and in pais Cedlsamikyl hehich wae tenphdngl-substityed; grhenylr dptapyland lofterbigl; and

. above-ne I e se .far ts
For t hose hfSadt BFYHe =/t inddiiirbut™ iy R ERARLIG: B SR

phar nac e Unere ghossitegsts fiem dhesgroup C?ﬂ%ﬁﬂﬁﬁ@ébtﬂpg%ﬂs E&?Hﬁ@@i‘(tgebfhsi}l GialsH, €onpri se
- an 15 ef feCilkye Hase,of at | east one conpound of the fornula (1) and/or a
phar maceuti cal I'y acceptable salt thereof and a pharmaceutically acceptable
carrigr, i.e. one or nore pharmaceutically acceptable carrier substances
and/or additives. The pharmaceuticals according to the invention can be
admi ni st eR%d Fooral F¢g-alkel; exanple in 20 the formof pills, tablets,

| acquered tabl ets, sugar-coated tablets, granules, hard and soft gelatin
capsul es, aqueous, alcoholic or oily solutions syrups, emnul sions or
suspensions, or rectally, for exanmple in the form of suppositories.

Adni ni st rR isdai-Gealksl whichean derunsebsgtutedar earneprd Pymorepsubstituanis drom the

subcut angggg YCods&tlem&CUIb arciiéC oc;- hll&&l')ﬁi{ﬁiﬁouﬁrlid’ hﬁ’subEtﬁutfeQr naf a§0ié&"st' ons
for injection or |§i E ? 81 er s bl e adﬁlnléé %t forms a

exanplle, enqsubstititehehey! gp h&iﬁf‘@éﬁb 2BFisHbihents ghw raréﬁslﬁf}% o t*ire form
of oi nt Mefbgp cdnsRhg6LS,-CsaIkay, €W s-dlkenys Helbpema) psteh@crianguﬂs anéyFiens, or the
i nhal ative adm nistration in the formof nasal sprays or aerosol m xtures,
or, for exanple, mcrocapsules, inplants or rods. The preferred
adninistration form depends, for exanple, on the disease to be treated and
onits sd&gnmkywu@Oﬂththﬂﬁmmﬂnmmnnpnmﬁunds of the formula (I) and/or its
phar maceutically acceptable salts in the pharmaceutical preparations
normal ly ranges fromO0.2 to 800 ng, preferably fromO0.5 to 500 ng, in
particular,,from1 t per dose, but depending on the type of the
pharnﬁced%ré&kp §¥Bﬁﬂbhs¢?eﬁﬁ9“%$§%Rge hi gher. The pharmaceuti cal
preparations usually WO 02/ 0C-4s-4C -35 PCT/EPU2IA .1 .19 conprise 0.5 to
90 percent by wei ght of the conpounds of the formula (1) and/or their

phar maceug i:¢ | e salts greparation of the pharmaceutica
prepar at i nsm%gﬁuggﬁ%E?ﬁpﬁﬁmgﬁ?wyhn%aﬁgnner known per se. To this end, one
or nore conpounds of the formula (1) and/or their pharmaceutically
acceptable salts, together with one or nmore solid s or liquid

phar maceug Pcgl se‘?&ferd' ﬁbmsﬂiésgi%ﬁﬁec%néﬁﬁ'ﬁé’rofa@ﬂ'é ?—%1 Praxﬂliﬁhidbéﬁtﬁted and
substance and, esired, in cqnbina ion w rmaceuti cal y

Seee e Wt AN LSO TN FE R LA R T LT
into a suwmablaee seledted &bﬁﬁtﬂe@oﬁpbmsmlngaﬁagﬁ)gfeﬁs rpswﬂohblogars then- dmiajiused

as a phar cal r.veteri dicin 1.0 . the production
of pi 11 CRGEHPED g G- BB brRgeiy She bt 01 o e Suhpustiodaf B ol |

possi bl e to use for exanple, |actose, starch, for exanple mize starch or
starch derivatives talc, stearic acid or its salts, etc. Carriers for sof t
gelatin c ositories are, for exanple, fats, waxes, semsolid
and quur po 32f§qgﬁgﬁﬁ?al or hardened oils, etc. Suitable carriers for
the pggeparation of solutions, for exanple of t s solutions for injection,

or of emul sions or syrups are, for exanple, water, physiologically sodium
“chl ori de RYI i sélected feahothe graah cmsietifardl H; gbyxc:erauty,l pﬁdiysmbsmueucmse

invert su ar | .u nnit o t is ible
o Tyophi b P4t Bt ARG 54 peitkORShant Sioflidas 5t Fhishers SRR AR |
" accept abl grosplcbssisimg Qfdlalwm hesendsadalogemsy Giy@apﬂikj/li §at(esalkd>m and &1Fpl and f or
prepari ”gwﬁérgﬂac{n@to:r%% f)ﬂheée@gﬁﬁftﬁé?i%%h e('yr n. Suitable 20 carriers for
m crocapsul e I npl ants or S are or exanple, copolynmers of glycolic
acid gnd lactic acid. Besides the conpound or conpounds according to the
invention and carriers, the pharmaceutical preparations can al so contain
additives, for exanple fillers, disintegrants, zs binders, lubricants,
wetting agents, stabilizers, emulsifiers, dispersants, preservatives,
sweet eners, colorants, flavorings, aromatizers, thickeners, diluents,
buf fer substances, solvents, solubilizers, agents for achieving a depot
effect, salts for altering the osnotic pressure, coating agents or
antroxrdants 30 The dosage of the conpound of the fornula (I) to be

-, o v o I e Y



efficacy and duration of action of the conpounds used, on whether the
therapy is acute or chronic or prophylactic, or on whether other active
conmpoundswerenedm ni stered in addition to conpounds of thecta@pprb@sd!l). In
general, a daily dose of approximately 0.01 to 100 ng/kg, preferably 0.1 to
10 nmg/ kg, in particular 0.3 to S ng/kg (in each case ng per s kg of
bodywei ght) is appropriate for adm nistpation to an adult wei ghing
approximately 75 kg in order to obtain the desired results. The daily dose
can be admnistered in a single dose or, in particular when | arger anmounts
are adnmi nR&Y ér edected fetinvi the dgrowyt cossstpabf: €pCq-ekahpCEs;t ami, shistiegedomnd our
- i ndi vi dua I d I, Walo (YA I 0, it
may be. nottBifiied gRaT AR BERARrL HRSIR AL Mich o R (IR HRRED o
to The cofpisting ofbalogetisnpseudohalegens GnCaalkyl) Codn-atliaxy, and 85:6@“@ srheptiner
© purposes bhag h52%7 thedd inAliRfentdcanR fr@kf@0i Ng. Non-lim ting exanpl es
i ncl ude di agnosti c purposes, the use as biochem cal tools, and as
intermpdi ates for the preparation of further compounds, e.g.
pharmaceutically active conmpounds. 15 The present invention will now be
i | 1 ustrat &Y indepehéerity! Had Wiengmexesapingss RExanpl es: 20 Preparation of
6, 7, 8, 9- Tet rahydr o- SH benzocycl o6ept en-6-yl am ne 12g (75 nmol)
benzosuberone were dissolved in 200 M nmethanol at 45C and 9.66g (82.5
nmol ) isoarlryl nitrite was added. Subsequgntly 10 nl concentrated HO was
added dr opwi indepsudently hae tesdmgimepgingias R'and t he mi xture was stirred for 3h
at 45C. After 25 concentrating the thus-obtained residue was
chromat ographically fractionated on silica gel using a methyl ene
chl ori de- hanol m xture (98:2, v/v) agsnobile phase. Yield: 8, Sg (60% .
8g of !¢ he@blaa@epﬁ%\yr@amwwg@éi ved in 400 m of glacial acetic
acid, 5mL of concentrated sulfuric acid were added and the internedi ate was
hydr ogenat ed using 3 g 30 pall adium on charcoal under a pressure of 10 bar
for 20h. Abkier, filteri,ng.off the catal yat.,, the m xture was poured into
wat er andﬁex‘f‘g%lpceflgﬂl?%v’ag%nerfﬁmgcr%?ain}:ngféi)% ‘ethyl ester. Then the aqueous
phase was treated with sodi um hydr oxi de sol ution WO 02/ OC~a-4( -37
PCT/ EP0O2/ 01~~9 to obtain a basic phase and subsequently extracted by using
met hyl ene pehjnQEietl@enttyf Hal thelaitleIReanllig ss®icent rati ng the thus-obtai ned
resi due was poured into acetic acid ethyl ester and etherial HO was added
to obtgin the correspondi ng hydrochloride. Yield: 4,2g (50%. By reducing
the tinme of hydrogenation the follow ng product can be obtained in an 5
anal ogous Rifindegenderitlychab the, An-mehingag®’0- 5H benzocycl ohept en- 5- of Gener al
met hod for the acyl ati on of benzocycl oheptenyl am nes: 2.5 mol of the
respecti ve benzocycl oheptenyl amne were m xed with 550 ng triethyl 1 o
am ne and 5 nl dioxane, then 2.5 nmol of, carboxylic acid chloride was added
and stirr &) mdependentlyiap thetamedneaping a3 Boeri od of 2h. The resulting nixture
was then poured onto an ice/HO -m xture, the obtained precipitate was
extracted with acetic acid ethyl ester, dried with sodium sulfate and then

Conce%ratR%ﬂindI;t]e%dénqgrsﬁa(s)?}Eeasla%eedmeraglsr{gdaléehﬂ;lvas fracti onated by prep. HPLC. ~5

R independently has the same meaning as R%;

heteroaryl is a 5 to 10-membered, mono- or bicyclic aromatic heterocycle containing one
25  or more heteroatoms from the group consisting of N, O and S;

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



The foll ow ng compounds (exanples 1 - 6) were obtained according to the
above nethod: EX 1:

4- FLUORO Wwo(Ri0ds58 9- TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6YL) - BpNAAYoDR 49 [ MrHt]
measured: 284 np.: 165C The enantioners were separated by prep. HPLC
(Chiral peak AD, elution agent nheptane:isopropanol 10:1 ):, a)
(-)-4-Fluoro-N-(6,7,8,9-tetrahydro-5H bgnzocycl ohept en-6-yl ) -benzam de 25
retention time: 10.11 b)

(+)-4-Fluoro-N-(6,7,8,9-tetrahydro- SH benzocycl ohept en-6-yl ) - benzam de
retention mhiig:l okP. 52 EX 2: 4- FLUORO N- ( 5- HYDROXY- 6, 7, 8, 9- TETRAHYDRO - SH
. BENZG3o CYCLOHEPTEN- 6- YL)- BENZAM DE WO 02/ 0G 4S-1G -38 np.: 156C

PCT/ EP(12/ 01~~9 EX 3: 4-CHLORO 2- METHYL-N- (6, 7, 8, 9- TETRAHYDRO - 5H
BENZOCYCLOHEPTEN- 6- YL) - BENZAM DE 5 [ MtH+] nmeasured: 314 retention time:

- 5. 42 condiThesempoums arcomlingOe gereyal fprmple e-mefembly prepared by RaviDRROthesH-

BENZO 10 P
5. 19 Cond?g%%%c%?g@-%ﬁ%ydﬁﬁm%%ﬁMﬁ%‘ﬂﬂmﬂe@ﬁiﬂ@do ARG CHAvieAN by e

Y_
BENZO- évafmimﬁfmt@“%ltéanoBER@mﬁgEO‘{‘Mé‘ﬁfo ylgti %f@ﬁ’q cARried p-
5.25 20 cajpiohilBnby eaktforbof &ewghu@a@whuanaca zﬁrd JEIBBW&H@m@HtagBIENZO

CYCLOHEPT 6-.YL H- a 25 retention ti 30

conditi onL:I[}‘I;‘,3 gf‘aﬂtp% %EMBIE&AB]E&? uf\fﬁgﬂz éCSPrES&?gO iLI k‘:‘ i(lj for

(6,7,8,09- Tdimﬁld)(ﬂimpﬁiﬁywmﬁmﬁ%ﬁbﬂicﬁrdﬂme #dvBlamines with a carboxylic acid
chloride employing solvents like, for example, dichloromethane, THF, toluene or dioxane

10 in the presence of a base like, for example, triethyl amine. The acylation is preferably
carried out at room temperature.

6,7,8,9-Tetrahydro-5SH-benzocycloheptenyl amines employed as educts can be prepared
according to methods published in the literature. Appropriate methods have been published

15 in, for example, Vejdelek, Z. J. et al, Collect. Czech. Chem. Commun 39; (1974) 2819;
Cannon, J. G et al. J. Med. Chem. 23 (1980) 745; Seidl, G. et al. Chem. Ber. 97 (1964)
249; or Lal, B. et al. J. Med. Chem. 15 (1972) 23.

All reactions for the synthesis of the compounds of the formula (I) are per se well-known
20  to the skilled person and can be carried out under standard conditions according to or
analogously to procedures described in the literature, for example in Houben-Weyl,
Methoden der Organischen Chemie (Methods of Organic Chemistry), Thieme-Verlag,
Stuttgart, or Organic Reactions, John Wiley & Sons, New York. Depending on the
circumstances of the individual case, in order to avoid side reactions during the synthesis
25  of a compound of the formula (I), it can be necessary or advantageous to temporarily block
functional groups by introducing protective groups and to deprotect them in a later stage of
the synthesis, or introduce functional groups in the form of precursor groups which in a
later reaction step are converted into the desired functional groups. Such synthesis
strategies and protective groups and precursor groups which are suitable in an individual
30  case are known to the skilled person. If desired, the compounds of the formula (I) can be
purified by customary purification procedures, for example by recrystallization or
chromatography. The starting compounds for the preparation of the compounds of the
formula (I) are commercially available or can be prepared according to or analogously to



- alternative

WO 02/ UC>>~5~6 -39 PCT/EPO2/U 1 ~~9 To a solution of 1,2 g (6,8 mmol es)
2- met hyl - 1H benzi m dazol e-5-carboxylic acid in 50 mM abs. THF, were added
2,449 (7,%6 oxmises) PCT/EP02/01449
O [ (cyano- et hoxycar bonyl met hyl ene) am no] -N, N, N , N -t et ranmet hyl ur oni um
tetrafl uoroborate (TOTU) in 4nl di nethyl formam de (DVF) and |,93 g(14,9
nmol es) et hyl dii sopropyl am ne and the 54 xture was stirred at room
tenperature for 30 min. 1,0 g (6,2 mmol es)
(S)-6,7,8,9tetrahydro- SH benzocycl ohept en-6-yl am ne were added and the
reaction ditératueed pravedGfes. The caspdundngoiainedineitinvahbe agbdectidentified usyathedis
- sodi um hy with ethyl acetate, dried over
sodi um su?’?eg%?d? d";j Eleo gétlr%gtqggﬁesg@telw&ﬁ |gca gel using
met hyl enchl ori de/ met hanol 95 5 as eluent. Yield: 1,389 (709,

ly, the 10 conpound can al so be Rurlfled V|a prep. HPLC (RP 18,
‘Acet oni t r i WOVRY 970 diselasgsompoynds accorsis tortheigeneral famanla/dl) andgheir/ses for
1,28-1546 tﬁé@ot@ntﬁlod‘bf%hkﬂﬂe} icheBfity2, 13 (m 3H HAkyl), 2,5 (m CH3 and
DMSO), 2,72-2,90 (m 3H, H—%\I kyl), 3,07-3,20 (m 1 H, HAIkyI) 3,80 (broad
g, 1 H, H-6) 7,07-7,20 (m 4H, H1, H2, H3, H4), 7,47 (d, 1 H H 15
6'/H7) , 7,67 (d, 1 H HTEH6"), 7,98 (s, 1 H H4), 8,31 (d, 1 H,
NHCO, 12,40 (s, 1 H NH. Aternaiyvgl.y® the cor‘rp(wnd was synt hesized in
t he sane manner by using racemt
6, 7,8, 9-tetrahydr o- SH benzocycl ohept en- 6-yl am ne and separating the
resulting racemate 20 by chiral preparative HPLC. (Daicel Chiral peak AD, 20
p, 250 x 50 mm solvent: acetonitril/isopropanol = 95:5 + 0.1 %
di et hyl anilpge op¥formylay / nin, reflush mode). [M-H+] neasured: 320

retentjpon A'iapg 7> Sa&%a@ﬁ) lbl' Iow%r)a& E%6r 8re taken together to form lower alkylene or

R) - 2- METHYL- 3H- B L Cl D
EG??, 8, 9- TETRAHY ‘r‘fg‘r\?&“\aﬁ) Dn RSE ek athe YL OF dB PEbed
for exanple 7 st alcblhda:gse‘drwrth raa:yem (hydxma’rbomnpltmmﬂyrsabstmged iwéthrleset nikyh

racemate 30 [MH%%%}S ‘1'?[13[?18’1@%3%10%&‘“ me: 13.33 condition: a WO
12/ OG-S 1 I, -40 1
SL- BROVD- N4'6, 7, 8, & IPEERAlkYDRO/S AlEXZODY arydbHERy Brasiexy. BEKRAWDEh magdar ed

as de rlbedfor &t nme: 5.42
condi fl ?on EX 1 gﬁ&m&fﬁ %%@JMHMOX ﬁﬁé{& RA% Sl-pl—?lgBIB giglﬁr{\(()kll_C]-lEPTEN— 6t o

YL) - NI COTIX\IAM DE E)?@Hé’l’é{i as descrl bed for exanple 7 [ MtH+] neasured: 301
retentionyine: 4iPPsingledohd ONNI-, and

0]
ll
Q is ¢
20
Referring to the definition of Z' and Z? in formula (II), it is stated that preferred lower
alkylenes are tetramethylene or pentamethylene, preferred lower alkenylenes are
butenylene, pentenylene or methylpentenylene, a preferred cyclic hydrocarbon is benzene
and a preferred aryl is phenyl.
25

Furthermore, it is stated that, among other, preferred compounds according to the general
formula (IT) are those having lower alkenylene which may be substituted with aryl or may
be condensed with benzene optionally substituted with lower alkoxy for Z' and Z* to be
taken together to form, aryl or arylamino, each of which may be substituted with halogen,

i
30  pyridyl, or pyridylamino for Z?, CH or N for X, a single bond or -NH- for Y,and c=

for Q.




is EX 11: 2- HYDROXY- 6- METHYL- N- (6, 7, 8, 9- TETRAHYDRO- SH

BENZOCYCLOHEPTEN- 6- YL} - NI COTlI NAM DE prepared as descri bed for exanple 7 20
[ MtH+] newewn6lis4@97 retention tinme: 4.12 condition: ¢ EXp¢&Ziepo2/01449

1H | NDOLE- 4- CARBOXYLI C ACI D (6, 7, 8, 9- TETRAHYDRO- SH 25

BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as described for exanple 7 [ MrH+]
measured: 305 retention tinme: 4.66 WR502/ 11 C~-S. 1C -41 condition: c

PCT/ EPO2/ 01. 1. 19 EX 13: 1H BENZOTRI AZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9- TETRAHYDRObH BENZOCYCLOHEPTEN- 6- YL) - AM DE 5 prepared as descri bed
f or exanpllTeus] dcjlatdd] 6,8 Dstetrattydr&OH-beareayciobeptenylemide 6f thengtinerabfornqulao EX

(67,5, o TSGR AR RN, GOMIRES s AR el

for exanpbr WOPMSRTO arsastipliget of e presepkingentiosn time: S.S9 condition: ¢ EX

- 15:

2, 6- DI METHOXY- N- (6, 7, 8, 9- TETRAHYDRO- 5HBENZOCYCLOHEPTEN- 6- YL) - NI COTI NAM DE
20 prepar as, .descr.i hed for exanple 7 .(MH+J asur.ed: retenti time:
5 s’ conaiifi SRISEC S e wusent CATHERG AR SRETE. B35, GT4 LrERHVES B
BENZOCYCL Gtized¥diblepiény |t NMnfiold NMesdrBiagp te pthe e geresald darmmildbed),f ar awarmbl @s 7

[ Meb] negt%}%?sgme}%% ?or;nesta%gtnjligpurésitﬁ@éoﬁn%y ratio and the pharmaceutically acceptable
salts thereof, for use as pharmaceutical,

R1
peg @

\B
O
R’ A/<
R* /N —4 5

R
10 H

wherein

R' and R* are independently from each other selected from the group consisting of:

H; unsubstituted and at least monosubstituted C,-C;¢-alkyl, C,-Cjo-alkenyl and C»-C;o-
15  alkynyl, the substituents of which are selected from the group consisting of F, OH, C;-Cs-

alkoxy, (C;-Cg-alkyl)mercapto, CN, COOR®, CONR'R®, and unsubstituted and at least

monosubstituted phenyl and heteroaryl, the substituents of which are selected from the

group consisting of halogens, pseudohalogens, C,-Cs-alkyl, C,-Cj-alkoxy and CFj;

unsubstituted and at least monosubstituted phenyl and heteroaryl, the substituents of which
20  are selected from the group consisting of halogens, pseudohalogens, C,-Cs-alkyl, C;-Cs-

alkoxy and CF3; R°CO; CONR'R''; COOR'"; CF3; halogens; pseudohalogens; NRR',;

OR'"%; S(O)mR'; SO,NR'R'®; and NOy;

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

25  H; halogens; pseudohalogens; unsubstituted and at least monosubstituted C,-Cj¢-alky! the
substituents of which are selected from the group consisting of OH, phenyl, and heteroaryl;
OH; C,-Cj¢-alkoxy; phenoxy; S(O)mR'%; CF;, CN; NOy; (C,-Cp-alkyl)amino; di(C;-C,o-
alkyl)amino; (C,-C¢-alkyl)-CONH-; unsubstituted and at least monosubstituted phenyl-
CONH- and phenyl-SO,-O-, the substituents of which are selected from the group



WOO02/11GI1S. 1G-42 condition: ¢ PCT/EP02/ Ul~~9 EX 17:
4- METHYL- 2- PHENYL- TH AZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9NzdRMYERRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE 5 prepaceskpasodescri bed
for exanple 7 [ MFH+] neasured: 363 retention time: 5.65 condition: ¢ to EX
18: 2- METHYL- 4- TRI FLUOROVETHYL- THI AZOLE- S- CARBOXYLI C ACI D

(b, 7, 8, 9- TETRAHYDRO SH BENZOCYCLOHEPTERN 6- YL) AM DE prepared as descri bed
for exanple 7 [ MFtH+] neasured: 355 15 retention tine: 5.17 condition: ¢ EX
19: 5- TRI FLUOROMETHYL- THI ENJ 3, 2- B] PYRI DI NE- 6- CARBOXYLI C ACI D

(6,7,8,09- aaﬁmwmolﬁwgeﬁuzmﬁwﬁgmymndzmmﬁ (€ ePaalkyl)$Q,-O-;
onet oSBT b e B MR i s i
(6,7,8,09- SEETRAH‘?[ORO GeBENDOCYOLTHBRT K- B, YIfC1-GovklbE)gmisparpsarolidingksand bed

+ for exa% ﬁeidlﬁwg 5@@% @tﬁ@he phkhyl EMPOP%&M{ tan B¢ {ubstituftd by SO gk L1 Me:

4.77 co I on: 02/ T1'T~=])
6- CYANO- Nubgtityergs OmE SS}tlnB clkylehatesqeng andmpthRkysor) NAM DE

prepared as described for exanple 7 [ MtH+] neasured: 292 retention tine:
4.86 A is selected from the group consisting of CH,, CHOH and CH-(C;-Cs-alkyl);

B is selected from the group consisting of CH, and CH-~(C,-Cs-alkyl);
10
C independently has the same meaning as B;

D independently has the same meaning as B;

15 R®is a group Ar or a group Hetar both of which can be unsubstituted or carry one or more
substituents selected from the group consisting of: halogens; pseudohalogens; NH;;
unsubstituted and at least monosubstituted C;-C,¢-alkyl, C,-Cjp-alkenyl, C,-C,¢-alkynyl,
C-Cy¢-alkoxy, (C;-Cjg-alkyl)amino, di(C;-C,¢-alkyl)amino, the substituents of which are
selected from the group consisting of F, OH, C,;-Cg-alkoxy, aryloxy, (C;-Cs-

20  alkyl)mercapto, NH,, (C,-Cg-alkyl)amino, and di(C;-Cs-alkyl)amino; C;-Cs-alkandiyl;
phenyl; heteroaryl; aryl- or heteroaryl-substituted C;-C4-alkyl; CF3;; NO2; OH; phenoxy;
benzyloxy; (C;-Cio-alkyl)COO; S(0)mR*"; SH; phenylamino; benzylamino; (C;-C)q-alkyl)-
CONH-; (C,-Cp-alkyl)-CON(C;-Cs-alkyl)-; phenyl-CONH-; phenyl-CON(C;-C4-alkyl)-;
heteroaryl-CONH-;  heteroaryl-CON(C-Cy4-alkyl)-;  (Ci-Cyp-alkyl)-CO;  phenyl-CO;

25 heteroaryl-CO; CF3-CO; -OCH;0-; -OCF,0-; -OCH,CH,0-; -CH,CH,0-; COOR*;
CONR¥R?; CNH(NH,); SO:NR%R%; R¥S0,NH-; R”’S0,N(C;-Cs-alkyl)-; and saturated
or at least monounsaturated aliphatic, mononuclear 5- to 7-membered heterocycles
containing 1 to 3 heteroatoms selected from the group consisting of N, O and S, which
heterocycles can be substituted by one or more substituents selected from the group

30 consisting of halogens, C,-C;-alkyl, C;-Cs-alkoxy, OH, oxo and CF3;, where said
heterocycles can optionally be condensed to the said group Ar or the said group Hetar;
wherein all aryl, heteroaryl, phenyl, aryl-containing, 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 more substituents selected from

35 the group consisting of halogens, pseudohalogens, C,-Cs-alkyl, OH, C,-C;-alkoxy, and
CF3;



condition: ¢ 10 EX 22: BENZ( 1, 2, 3] THLADI AZOLE- 4- CARBOXYLI C
ACI D-N- (6, 7, 8, 9TETRAHYDRO- SH- BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as

descri bedybapnesagpl € 7 [ MFH+] neasured: 324 15 retenti onpiipi®o/Preds
condition: ¢ EX 23:

2- AM NO- N- (6, 7, 8, 9- TETRAHYDRO- SH BENZOCYCLOHEPTEN- 6YL) - NI COTI NAM DE

(ENANTI OVER 1) 20 prepared as described7for exanple 7 starting fromracemc
am ne and separating the resulting racemate [ MtH+] neasured: 282 retention
time: 5. 21 condition: a 25 EX 24:

2- AM NO- N- (6, 7, 8, 9- TETRAHYDRO- SH BENZOCYCLOHEPTEN- 6YL) - NI COTI NAM DE

- ( ENANTI : des gtir%qq: for exanple 7 starting fromracemc
am ne a?c\jﬁ?’esgg]}agtg{iﬁtm{tﬁggﬁgul t%ng racenat e V1l O 02/d as~£ﬁ2@a44 [ MEHH]

measur ed: Hp&2-Cneplkyh ivdrich ranebe subsftuishby pne ar merpsihstpspispelectyd frqmy thes:
* 2- AM NG CofsiSinpERAHIRE- kb BEMAPEN(C, GEERK ib) a1 CO-ChANyDEand
HYDROCHL%IG% ZFEFF rr-g%Eg]%%zQ Hggl es’)@EOf t h?‘cogq}éoﬁz%[ﬁof gyagrﬁl;rel‘m y\?:jr e
di ssol vednsterozy-Hri-Ge-alxbnuhish can; be, fubstitiied by, 0B oF mgre subsisients, selected 41 |
evapor at effomThegioup kensisting ot halogengs€C aCl-atkedy fand rii(he«Csratkg)aming sol uti on and
was collected by filtration. Yield: 183 ng 10 (73% . [ M-Ht] neasured: 282
EX 26: 2- METHYL-N-(6, 7, 8, 9- TETRAHYDRO- 5H BENZOCYCLOHEPTEN- 6YL) - NI COTI NAM DE
( ENANT] C]\E_hisIS):leste6ﬁpneqbag_m!lpa)gndsimdfbeq for exanple 7 starting from
;Ztcgnmt ?oﬁH% :@‘?ﬁb@@glkggwfﬁ&t dR%d Qbslifid By Dk bARRIBESbstiMEhts] scFBRa UtdA the 81
10  group consisting of F, C;-Cg-alkoxy, di(C;-Cs-alkyl)amino and phenyl; phenyl; indanyl;
and heteroaryl, and wherein each of the aforementioned aromatic groups can be
unsubstituted or carry one or more substituents from the group consisting of halogens,

pseudohalogens, C,-Cs-alkyl, C;-C;-alkoxy and CF3;
15 R*is Hor C;-Cp-alkyl;

R’ is selected from the group consisting of: C,-Cjp-alkyl which can be unsubstituted or
carry one or more substituents from the group consisting of: F, (C,-Cy)-alkoxy, di(C;-Cs-
alkyl)amino; and unsubstituted and at least monosubstituted phenyl and heteroaryl, the

20 substituents of which are selected from the group consisting of C;-Cs-alkyl, C;-Cj-alkoxy,
halogens, pseudohalogens, and CF3;

R!? independently has the same meaning as R;
25 R''independently has the same meaning as R%;
R'? independently has the same meaning as R,
R'" is selected from the group consisting of: H; C;-Cs-alkyl; unsubstituted and substituted
30 phenyl, benzyl, heteroaryl, (C;-C¢-alkyl)-CO, phenyl-CO, and heteroaryl-CO, the
substituents of which are selected from the group consisting of halogens, pseudohalogens,
C;-Cs-alkyl, C,-Cs-alkoxy, and CF3, and wherein one or more of these substituents can be

present;

35  R'independently has the same meaning as RY;



condition: b 20 ' EX 27:
2- METHYL- N- (6, 7, 8, 9- TETRAHYDRO- 5H BENZOCYCLCOHEPTEN- 6YL) - NI COTI NAM DE

( ENANTI OMgB ohJob4sk¢ epared as described for exanple 7 startipeg;dpp9pigigcem c
am ne and separating the resulting racemate 2s [ Mt T' -] rreasureo{: 281

retention tine: 6.94 condition: b WO U2/ OG-S~Ir PCT/EPU2/ (I 1-4-~9 - 45
EX 28: 2, 4- DI METHYL- THI AZOLE- 5- CARBOXYLhE ACID (6,7, 8,9

TETRAHYDRO- SH- BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANTI OVER |) prepared as
described for exanple 7 starting fromracem c am ne and separating the 5
resul ting R'A¢esadcted MirHthe pvapwordsting0df: HelG3+C h-alkyt;i(Te-C;alkdkyronditalen; b

(6,7, 8, oTERAHAANBC A, b BEer el PN 31 iy ks HEEHAETS £ i oo

as descri ld s¢lected franpthe growp eensistigg faf dralagans ipseudahalngeran € -$apilydt Crifst he

520 bx SoTRESRRIEOE B RSO Rs el thsd EERAT v Bgrgtnl® conel tom
(6,7, 8,59- TETRAHYDRO- 5H- BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANTI OVER 1) 25
prepared a%'éGesddckdicforhGhe BroapRbMsitingtlalr €1-09,-AlkPnvhigk 84H Be SiBsHRitBY one
separating the regul tin acemat e [ MFH+ rreasuredf' 34 e en}| on tllma: 5.44
condi ti on:OTdNE SUOSHE! cfed jrgm FppsistpePl By Py Cats-alkoxy, aryloxy,
?é I\/ETngé- %(gmﬁwylﬁhéréﬁﬂﬂgﬁg_g%é{@ngwgﬁ;ﬁ?L(]}-alkyl‘)&axlnEilr\llg\; I\Fl'll: 3 anc|i? Slllblstituted
brepar ed_ APGRsURR PRV kg e bl SE SRR S el the
separ atli nggrote consistiog| afi hajogeas.epsetdohalogens, C;-Cs-alkyl, C;-C;-alkoxy and CF;, and
wherein one or more of these substitutents can be present;
R!” independently has the same meaning as R’;
15 R'®independently has the same meaning as R®;
R'® independently has the same meaning as R'®,
R independently has the same meaning as R'®;
20
R?' independently has the same meaning as R®;
R?? independently has the same meaning as R’;
25 R* independently has the same meaning as R®;
R* independently has the same meaning as R’;
R?® independently has the same meaning as-R%;
30
R independently has the same meaning as R'S;

R?" independently has the same meaning as R'S;

35 heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle containing one
or more heteroatoms selected from the group consisting of N, O and S;



[ MFH+] neasured: 346 retention tine: 6.28 condition: a |0 EX 32:

5- METHYL- PYRAZI NE- 2- CARBOXYLI C ACI D

(6, 7, 8, 9xbRARRD 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANT b@¥HR0/M 1406 €par ed
as described for exanple 7 starting fromracem c amne and separating the
resulting racemate t 5 [ MtH+] neasured: 282 retention tinme: 6.17 condition:
b EX 33: 5- METHYL- PYRAZI NE- 2- CARBOXYLI Q®¥CI D (6,7,8,9 20

TETRAHYDRO- 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANTI OMER | 1) prepared as
descri bed for exanple 7 starting fromracem c am ne and separating the
resulting racemate [ MFH ' ~] neasured: 282 25 retention tine: 7.53

- condi ti onyd ar I rRmbRlALHORONE ThiYks- HHoRYBAZR ol FARREInL C
ACID (6,7, 8,%%%%%&“200th8 STEN 6 Y1) Y hzo CENANT] e B

WO 02/ Qi 08 py more hererogioms siecied from-the grpup sapading oI Ab Lado¥d for exanpl e 7

- starting fromracem c am ne and separating the resulting racemate . [ MrHt]

measured: 4Q0 retentiqgn tine: 3.64.5 condition: a EX 35:

T BRENSL. STY9R PR ] DERERRZOE 4. CARBOXYLI G AGT D

(6,7, 8, 9- TETRAHYDRO SH- BENZOCYCLOHEPTEN- 6- YL) AM DE (ENANTIOMVER I1) t ©

pr epar ed descri bed for exanpl Ling fromracem c am ne and

separati ngﬁ‘i%@“?é‘éﬂﬁlﬁ e%’P%P)éZhgtyzogmﬁﬁfE’asured: 400 retention tinme: 3.81

condition: a ~5 EX 36: (S)-2-MeTHYL-1H BENZO M DAZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9- FEIRAMGPRO- SH- BENZOCYCLOHEPTEN- 6- YL) - AM DE HYDROCHL ORI DE

ol

10
Compounds of the formula (I) for use as pharmaceutical, in which one, or more, including
all, of the above-mentioned groups have the preferred meanings, the more preferred
meanings, the even more preferred meanings, the most preferred meanings, or the
particularly preferred meanings defined above are also an object of the present invention.

15

In a further embodiment, the object of the present invention is attained by compounds of -
the formula (I) for use as pharmaceutical wherein the substituents R'to R’ A, B, C and D
and the groups aryl and heteroaryl have the following meanings.

20 R'and R* are independently from each other selected from the group consisting of:

H; unsubstituted and at least monosubstituted C;-Cjo-alkyl, C»-Cjg-alkenyl and C,-Cyp-
alkynyl, the substituents of which are selected from the group consisting of F, OH, C;-Ce-
alkoxy, (C;-Ce-alkyl)mercapto, CN, COOR®, CONR’R®, unsubstituted and at least
monosubstituted phenyl and heteroaryl, the substituents of which are selected from the

25  group consisting of halogens, pseudohalogens, C,-Cs-alkyl, C;-Cs-alkoxy and CFj;
unsubstituted and at least monosubstituted phenyl and heteroaryl, the substituents of which
are selected from the group consisting of halogens, pseudohalogens, C,-Cs-alkyl, C,-C;s-
alkoxy and CF3; R°CO; CONR'R!!; COOR'%; CF3; halogens; pseudohalogens; NRPPR'
OR'%; $(0)nR'®; SO,NR''R'®; and NO,;

30
R? and R? are independently from each other selected from the group consisting of:

H; halogens; pseudohalogens; unsubstituted and at least monosubstituted C;-Ce-alkyl the
substituents of which are selected from the group consisting of OH, phenyl, and heteroaryl;



t he conpound was prepared fromthe conpound of exanple 7 according to the

procedure 20 of exanple 25 [ MtH+] neasured: 320 EX 37:

N- (6, 7, 8, %o UEIRAYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - 6 TRI FL UORGWEEHL/0f¥i$COTI NAM

DE (ENANTIOVER 1) 2s prepared as described for exanple 7 starting from

racem ¢ am ne and separating the resulting racemate [ MrH+] neasured: 335

retention tine: 4.06 condition: a 30 -3¢0 02/ (1G 4S-4C PCT/ EP112/01~~9 - 48

EX 38:

N (6, 7, 8, 9- TETRAHYDRO 5H BENZG:YCLOI—JEPTEN- 6- YL) - 6TRI FLUORQVETHYL- NI COTI NAM

DE ( ENANTOBVER-C4-3lkpxye petreadxyasSE0sB It K3Y, €d% NQan(ileCoralkyaninng di(€os-

. racemc ' . separ_aiil ny ' r.aG¢€, : : 335
aﬂkﬂ%ﬁﬁg S% g?)gig?’pftéﬁﬁa, E?gdgglt&@d A8 AP0k &t InbMEBnEA HHERT

retention t i on:
2- METHYL- RONE 7ngd  phepglrRRpr@Rbessustitantsy of ovErir exe esalgctel frur o ErT HYL - N
- 1 COTI NAM E¥nsisBRANTT Qiidgehs, lggai_aan@s%@g, d@ﬂfr&ﬁe%&ﬁéxﬁx fOpCRakyhbOL0-ng
Sho T of orPRURSAL ang pBad Bndhonar st (G ol cO” i WibSihdnis of which W °
ZE:(I\STETHYL- $¢ldcbed? , MR- EETWSH@ENEOEYWMEB}?H?B%)mG- PRt HdUOROMET HYL - N
I | NAM DE (. NT1 R e eSG L [ 7 startin
rom 1 ancmpeidiNIAS MRl 0o, Ahe RREGS o83 of SHRH Piifnd RlbsBHRPDY pile 8 Rlokd N9
measur ed: subdtuenss &nom tha gtaupeongstd2 of hel+alkyl; halogems Bxd methoxy;
2- DI METHYLAM NO- N- ( 6, 7, 8, 9- TETRAHYDRO SHBENZOCYCL OHEPTEN- 6- YL) - | SONI COTI NAM

| DE; SALT W TH TRI FLUORQACETI C ACI D prepared as descri bed for exanple 148

[ IVHrH+l nmeasured: 310 WO 112/ UG~S~§5 -49
0 A isselected from the group consisting ot CH,, CHOH and CH-(C,-C;-alkyl);

B is selected from the group consisting of CH, and CH-(C,-Cs-alkyl);

C independently has the same meaning as B;
15

D independently has the same meaning as B;

R’ is an aryl or a heteroaryl group which can be unsubstituted or carry one or more
substituents selected from the group consisting of: halogens; pseudohalogens; C;-Cjo-
20  alkyl; Cs;-Cs-alkandiyl; phenyl; phenylsubstituted C;-Cy4-alkyl; CF3; OH; C,-C,p-alkoxy;
phenoxy; benzyloxy; CF3;0; (C;-Cyo-alkyl)COO; S(O)mR*; (Ci-Cyp-alkyl)amino; di(C,-
Cjo-alkyl)amino; (C,-C,¢-alkyl)-CONH-; (C,-C¢-alkyl)-CON(C,-Cs-alkyl)-; (C;-Cio-
alkyl)-CO; CF;-CO; -OCH,0-; -OCF,0-; -OCH,CH,0-; -CH,CH,0O-; phenylamino;
phenyl-CO; COOR?: CONR*RZ; SO,NR*R%; and aromatic or aliphatic, mononuclear 5-
25 to 7-membered heterocycles containing 1 to 3 heteroatoms from the group consisting of N,
O and S which can be substituted by one or more substituents from the group consisting of
halogens, Ci-Cs-alkyl, C;-Cs-alkoxy and CF3; wherein all phenyl groups and phenyl-
containing groups which may be present in the said substituents of the said aryl or
heteroaryl groups can be substituted by one or more groups selected from halogens,
30  pseudohalogens, C,-Cs-alkyl, C,-Cs-alkoxy, and CF3;

R®is H, C;-Cg-alkyl or benzyl,



retention time: 1.72 condition: d PCI/EPU2/ Ul~~9 EX 42:

2- CHLORO- N- (6, 7, 8, 9- TETRAHYDRO- 5H BENZOCYCLCOHEPTEN- 65 YL) - | SONI COTI NAM DE
prepared @y @BpsHus bed for exanple 7 [ MitH+] neasured: 301 pelraiphh/@ied | Me:
2.40 condition: d to EX 43:

3- DI METHYLAM NO- N- (6, 7, 8, 9- TETRAHYDRO- 5SHBENZOCYCLOHEPTEN- 6- YL) - BENZAM DE
(ENANTI OVER 1) prepared as described f-®1 exanple 7 starting fromracemc
am ne and separating the resulting racemate ~ 5 [ MtH+] neasured: 309
retention time: 6.17 condition: b EX 44:

3- DI METHYLAM NO- N- (6, 7, 8, 9- TETRAHYDRO- 5H 20

- BENZOCYCLOHIEPTEN- 6- YL) - BENZAM DE (ENANTI OVER I1) prepared as described for
exanpl e 7Rsingelactay fromo thergroumeansigimgel: and separating the resulting racenate
[ MHl ~] neasured: 309 retention tinme: 7.71 25 condition: b EX 45:

. 3- AM NO- PYRGrEatkyCaybihxsan be mbenyl-substituted; phenyl; indanyl; and heteroaryl; and

(6, 7, 8, 9- TRERAYERHth SEVAR Y EeRHERDREMS pXvps Ak BE uf SENANTIANERal) one\W9
W/ U .1S-1 -5Q PCT/EP(12/01.~.19 preparged. as descr Belg for .examl I\i‘
starti g FISHIOSHRENS Tio 116 Exolip CENSIIE priRlo8eas PICHIoRRIgEe S et Fior]
measur ed: GQ@koxgtaadCFgn time: 5.05 5 condition: b EX 46:

3- AM NO- PYRAZI NE- 2- CARBOXYLI C ACI D

(6,7, 8, 9- TETRAHYDRObH BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANTI OMVER | 1) prepared

as described for exanple 7 starting fromracem c anine and separating the
10 resul t Rags Hae &ivdiecal ki H+] neasured: 283

10 R’is C;-Cs-alkyl which can be unsubstituted or carry one or more substituents from the
group consisting of: F; di(C;-Cs-alkyl)amino; and unsubstituted and at least
monosubstituted phenyl and heteroaryl, the substituents of which are selected from the
group consisting of C;-C;-alkyl, C-Cs-alkoxy, halogens, pseudohalogens, and CF3;

15 R'’independently has the same meaning as R’;
R'! independently has the same meaning as R®;

R'? independently has the same meaning as RS,

20
R" is selected from the group consisting of: H; C;-Ce-alkyl; and unsubstituted and
substituted phenyl, benzyl, heteroaryl, phenyl-CO, and heteroaryl-CO, the substituents of
which are selected from the group consisting of halogens, pseudohalogens, C;-Cs-alkyl,
C,-Cs-alkoxy, and CF3, and wherein one or more of these substituents can be present;

25

R" is H or C,-Cg-alkyl;

R"Y is selected from the group consisting of: H; C;-Ce-alkyl; and substituted and
unsubstituted benzyl, phenyl and heteroaryl, the substituents of which are selected from the



retention time: 5.60 condition: b 15 EX 47:

(+)-2,5-DI METHYL- 1- PYRI DI N- 4- YLMETHYL- 1H PYRROLE- 3CARBOXYLI C ACI D

(6,7, 8, 9-WE IRAH¥IRO- SHBENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANT behipfPod 0149y €par ed
as described for exanple 7 starting fromracem c amne and separating the
resulting racemate 20 [ MFtH+] neasured: 374 retention tinme: 7.42 condition:
b EX 48: (-)-2,5-DI METHYL- 1- PYRI DI N- 4--2METHYL- 1H PYRROLE- 325 CARBOXYLI C
ACI D (6,7, 8, 9- TETRAHYDRO- 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE ( ENANTI OVER | |)
prepared as described for exanple 7 starting fromracem c am ne and

separ at i ngrouheconsistinig 6fhhalogasnpicadfhdidgehs, BaCualkiglt, G7-dRoxietaadtCn ahd me:

- 9.07 OG, =~ [pm = onditi on: 2/ 01~~9 . EX 49:
(+)-2,5- DI'"%’ﬁqeﬁ%ﬂ%ﬁ?%@&%%ﬁ%ﬁ%%ﬁg
(6,7, 8, 9TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE 5 ( ENANTI OMVER 1)

- prepared as described for exanple 7 starting fromracem c am ne and
6" congl { Lot M‘%ﬁ‘eﬂgtﬂmgg@ T s Byt ‘;36‘38&{?%‘89%“15%““2\% g =09

condi tion - 3-

(6, 7. 85 oTeRReboRR Rl Bt ENPBpE N fheyEroup
prepar ed asnsibeing of haldgém pexdohal ogers, ﬂlaiﬁj-alhg Cr@pailan{gnirm @Hj, aad avidrein
separatin e i r te | measured: 283 retention tinme: 4.02
condi ti Ongnéi,} ¥ iyb%sgg‘qﬁ%ﬁ%g% 2 3- CARBOXYLI C ACI D

(6, 7,8, 9TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE

17 independently has the same meaning as R’;
10
'* independently has the same meaning as R,
R" independently has the same meaning as R'S;
15 R* independently has the same meaning as R'S;
R*! independently has the same meaning as RS,
2 independently has the same meaning as R’;
20
R? independently has the same meaning as R%
R* independently has the same meaning as R’;

25 R? independently has the same meaning as R?;

heteroaryl is a 5 to 10-membered, mono- or bicyclic aromatic heterocycle containing one
or more heteroatoms from the group consisting of N, O and S;



prepared as described for exanple 7 [ MtH+] neasured: 271 25 retention tine:
2.41 condition: d EX 52: 2, 4-DI METHYL- PYRI M DI NE- 5- CARBOXYLI C ACI D

(6,7, 8, 9NwORARARO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE WO Nn3cqmEphEdG4o 52
prepared as described for exanple 7 [ MtH+] neasured: 296 retention tine:
1.99 condition: d 5 PCT/EPO2/01.1~9 EX 53:

6- PYRROLI DI N- 1- YL- PYRI DI NE- 2- CARBOXYLI (33ACI D

(6,7, 8, 9TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed
for exanple 7 [ MFH+] neasured: 336 10 EX 54:

6- METHYL- MrYlds phe®yD naphiRAFHN DR Sith-BENZ OCYCLOHEPTEN- 6'YL) - NI COTI NAM DE

- (ENANTI OMVER | ) prepared as described for exanple 7 starting fromracemc
am ne and separating the resulting racemate 15 [ MtH+] neasured: 28|
retention time: 8.96 condition: b EX 55:

- 6- METHYL- N0 §sd)- 2, @8 29- TETRAHYDRO- 5H BENZOCYCLOHEPTEN- 620 YL) - NI COTl NAM DE
(ENANTIOVER 1) prepared as described for exanple 7 starting fromracemc
am ne and separating the resulting racemate [ MtH+] neasured: 281 retention

time: 14. " 25 condition: b 56;
2. AMi N> 4 Lo HARRAURES et i oot Eaknssal e ulaiEl SR BSEAPENTSENRIE IE o N
AM DE ( ENaXipte@i@Rof dhe end@dhela] BB 4Bi1tHaSe-abad are helpful pharmaceutical compounds for
the treatment of various diseases. In the context of the present invention, treatment
includes the therapy as well as the prophylaxis of the respective diseases.

10  Examples of diseases which can be treated with the compounds according to the present
invention include cardiovascular diseases like stable and unstable angina pectoris, coronary
heart disease, Prinzmetal angina (spasm), acute coronary syndrome, heart failure,
myocardial infarction, stroke, thrombosis, peripheral artery occlusive disease (PAOD),
endothelial dysfunction, atherosclerosis, restenosis, endothel damage after PTCA,

15 hypertension including essential hypertension, pulmonary hypertension, and secondary -
hypertension . (renovascular hypertension, chronic glomerulonephritis), erectile
dysfunction, ventricular arrhythmia, and the lowering of cardiovascular risk of
postmenopausal women or after intake of contraceptives.

20 Compounds of the formula (I) can additionally be used in the therapy and prophylaxis of
diabetes and diabetes complications (nephropathy, retinopathy), angiogenesis, asthma
bronchiale, chronic renal failure, cirrhosis of the liver, osteoporosis, restricted memory
performance or a restricted ability to learn.

25  Preferred indications are stable angina pectoris, coronary heart disease, hypertension,
endothelial dysfunction, atherosclerosis and diabetes complications.

The compounds according to the formula (I) can also be used in combination with other
pharmaceutically active compounds, preferably compounds which are able to enhance the

30 effect of the compounds according to the general formula (I). Examples of such
compounds include:



PCTI EPU2/ (11- 4-49 prepared as described for exanple 7 starting fromracemc
am ne and separating the ' resulting racemate [ MtH+] neasured: 310

retenti onwoioams4s® 13 5 condition: b EX 57: PCT/EP02/01449

2- AM NO- 4, 6- DI METHYL- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI N
AM DE (ENANTIOMVER 11) prepared as described for exanple 7 starting from
racem c am ne and separating the ~ o raggulting racemate [ MtH+] neasured:
310 retention tinme: 13.88 condition: b ~ 5 EX S8:

2, 4- DI METHYL- OXAZOLE- 5- CARBOXYLI C ACI D

(6, 7, 8, 9T HAGLTYRRE i tivibiRirhZ ATV CAnBigeRTFEN-adgiinpseAivihibitopy; Rlak e¥-inlsibdasc Jabed

' f58" gx Z&ph{g % %%{1& ﬁEet% %@ﬁ%%ﬁ%%&%ﬁnal&goﬁ? c&%p&ﬂﬂgj &rhﬂﬁhe FEX

(6, 7, 8, 9TEIRAYYOROPEFin BHEIIHGY 0L B3R BmyR - aqi vsEmirsRO;migying-

- TR FLUCRO ACETIC ACI D 25 prepared as described for exanple 7 [ MH1T' -
nmeasured: 297 retention tinme: 1.86 condition: f WO 112/ 110-4~-4(i -54
PCT/ EPO2/ Jf?i% ~~9 E

6- ETHYNYL TRE egmpoun ﬁg #WMW%@R}Z@&%WEN%WPWF lecmtierilpeE:
SALT W THmTEtblﬁbjldﬂRSh AdhTotherAbhdompceaiiaalBd activedemmipaunds] daarbee sdmiplisterdd [t H+]

ge Zﬁ/lurNgfllaégl 5@%&@&}’& fa rmal&?{g%%@)?@ k’&? P)o ﬁm%sﬁ%s pharmaceuticals by

(6, 7, 8, OTHERARYBRM SHxBEN AGTY ChOREFTENGinYthy forur PEph&matetcalpreparations.
TR F'—UOROF&%T's n@&k ?f LR iRen S hEleR5SE als8 ar& M WnfpolndMitHEE HRATAT ed:

347 retention ti
10 (I) and their pharmaceutlcally acceptable salts for use as pharmaceuticals, their use as

transcription stimulating agent for endothelial NO synthase and in particular their use in
the therapy and prophylaxis of the above-mentioned syndromes as well as their use for
preparing medicaments for these purposes. Furthermore, subjects of the present invention
are pharmaceutical preparations (or pharmaceutical compositions) which comprise an
15 effective dose of at least one compound of the -formula (I) and/or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier, i.e. one or more

pharmaceutically acceptable carrier substances and/or additives.

The pharmaceuticals according to the invention can be administered orally, for example in

20 the form of pills, tablets, lacquered tablets, sugar-coated tablets, granules, hard and soft
gelatin capsules, aqueous, alcoholic or oily solutions, syrups, emulsions or suspensions, or
rectally, for example in the form of suppositories. Administration can also be carried out
parenterally, for example subcutaneously, intramuscularly or intravenously in the form of
solutions for injection or infusion. Other suitable administration forms are, for example,

25  percutaneous or topical administration, for example in the form of ointments, tinctures,
sprays or transdermal therapeutic systems, or the inhalative administration in the form of
nasal sprays or aerosol mixtures, or, for example, microcapsules, implants or rods. The
preferred administration form depends, for example, on the disease to be treated and on its
severity.

30

The amount of compounds of the formula (I) and/or its pharmaceutically acceptable salts
in the pharmaceutical preparations normally ranges from 0.2 to 800 mg, preferably from
0.5 to 500 mg, in particular from 1 to 200 mg, per dose, but depending on the type of the
pharmaceutical preparation it may also be higher. The pharmaceutical preparations usually



condition: f 15 EX 62: 4- AM NO- 2- PYRI DI N- 3- YL- PYRI M DI NE- 5- CARBOXYLI C ACI D
(6, 7,8, 9- TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed
for exanpwe oZopistd -1 ~] measured: 360 20 retention tine: 2p8G/rponeisde on: f
EX 63: 4- AM NO 2- PYRI DI N- 4- YL- PYRI M DI NE- 5- CARBOXYLI C ACI D

(6,7,8,9- TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE 25 prepared as

descri bed for exanple 7 [MrH+] neasureds5-360 retention tine: 2.82
condition: f WO U2/ UG 1S Il -55 PCT/ EPU2/ Ul-t-49 EX 64:

2- MORPHOLI N- 4- YL- PYRI M DI NE- 5- CARBOXYLI C ACID (6,7 9"
TETRAHYDReOMpiss Ny (T 901 rergentr bx-veeight) of the ppmpepds qﬁvﬂnﬂ forpte (OrodRceRIic AC D

- prepared Mﬁ@&ﬁba dcOptalsi¥ 3G, Thé iotlof TR, Heeudlal pr&falition9Rad | NE!
1.75 condjtion: l E;(Sd%Sc% PHENYLAMP%C%IJ\A‘r I\?I DI - 5- C?A%BOX LI C AC

(6,7,8,91 ?@f*%&mbﬂbaspmmp@w this ¢ng.. Mg piEmozeApampgupds of the
- TRI FLUORGfotullBl (D) #MdVdp théie phrarfidcasicaldys adceprablefsalts, eogedizr evith ¢rvtor mdre sekid ur ed:

2_52'\/{ erent| 53% %Pﬂﬁya%ﬁ%ﬁ%rﬁégﬂggﬁﬁ%@xﬁ&@%ﬁ (gr auxiliary substances) and,

(6,7,8,9- rfEiiewezerFm} Béin BEAEC WathoHRtbarE pharmydcputivl LDEag ve p apmpounsls dbadng bed
for exanphigrapedift bMptighyRas Weith, #8Gbrought into a suitable administration form or

dosage form which can then be used as a pharmaceutical in human or veterinary medicine.

10  For the production of pills, tablets, sugar-coated tablets and hard gelatin capsules it is
possible to use, for example, lactose, starch, for example maize starch, or starch
derivatives, talc, stearic acid or its salts, etc. Carriers for soft gelatin capsules and
suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carriers for the preparation of solutions, for example of

15  solutions for injection, or of emulsions or syrups are, for example, water, physiologically
sodium chloride solution, alcohols such as ethanol, glycerol, polyols, sucrose, invert sugar,
glucose, mannitol, vegetable oils, etc. It is also possible to lyophilize the compounds of the
formula (I) and their pharmaceutically acceptable salts and to use the resulting
lyophilisates, for example, for preparing preparations for injection or infusion. Suitable

20 carriers for microcapsules, implants or rods are, for example, copolymers of glycolic acid
and lactic acid.

Besides the compound or compounds according to the invention and carriers, the
pharmaceutical preparations can also contain additives, for example fillers, disintegrants,

25  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.

30 The dosage of the compound of the formula (I) to be administered and/or of a
pharmaceutically acceptable salt thereof depends on the individual case and is, as is
customary, to be adapted to the individual circumstances to achieve an optimum effect.
Thus, it depends on the nature and the severity of the disorder to be treated, and also on the
sex, age, weight and individual responsiveness of the human or animal to be treated, on the




retention tinme: 2.71 condition: f EX 67:

3- METHYL- 2- PYRI DI N- 4- YL- 1H- | NDOLE- 5- CARBOXYLI C ACI D 25

(6,7, 8, 9-Wb IROGIERRO- 5H- BENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT pr/AdR02/01449

TRI FLUORO- ACETI C ACI D prepared as described for exanple 7 [ MH -f' ~]
nmeasured: 396 retention tine: 2.57 WO 112/ UG | S~G -56 condition: f
PCT/ EPO2/ 01-1-49 EX 68: 2-(2- HYDROXY- RP$RI-DI N-4-YL)-1

H BENZO M DAZOLE- 5CARBOXYLI C ACI D (6, 7, 8, 9- TETRAHYDRO- SH 5
BENZOCYCLCHEPTEN- 6- YL) AM DE; SALT WTH TRI FLUORQACETI C ACI D pr epar ed as
descri bedeffioacyesndrdvirasion qfl\ale&m] ohtha sampdund39ged, enewhdther the therap® igacute or

- condi ti ongpy, N |
(6,7,8,9- ShebniE o0 Brorb Y, Ao é&%@ggviﬁﬁm%ﬁpomdsTmW%iﬁ tnistered in

TRI FL U@@(@lﬁ@ommowsmfé?ﬁ‘a@@aua@d Insgancibcr dably dose pharproximatety §.01 to

- measur ed: | @Pgho/k@t ﬁfétfér%lytol M 1@ irtib@lae 0.8 129 %w;n each case mg per
2, 6- DI CHLORO: }36% TETRAHY SHB NZOCYCL OHEPTE NI COT]| DE;
SALT W THERY hRCE-RPREORRY DT A pistatipn tg 88 el &vpig é‘?ﬁi’f“ét H+]

measur ed: k@b oitfer tebbtain the desinel reﬂul&G Taewdily idose cdn be Mnﬁﬁdt&@ﬂﬂa sif{gle

PCT/ EPU2/ ~9 -5 RBO

(5. 7, 8, o1 rARy BB e B Uit A€ Shbmigi B Blkded ol RByeral top

for exanptxamplé masthreapadoncindividal dosest nsomsneasesisiependie: on the individual
response, it may be necessary to deviate upwards or downwards from the given daily dose.

10

The compounds according to the formula (I) can also be used for other purposes than those
indicated in the foregoing. Non-limiting examples include diagnostic purposes, the use as
biochemical tools, and as intermediates for the preparation of further compounds, e.g.
pharmaceutically active compounds.

15
The present invention will now be illustrated in the following examples:

Examples:
20
Preparation of 6,7,8,9-Tetrahydro-SH-benzocyclohepten-6-yl amine

12g (75 mmol) benzosuberone were dissolved in 200 ml methanol at 45°C and 9.66g
(82.5 mmol) isoamylnitrite was added. Subsequently 10 ml concentrated HCl was added
dropwise over a period of 10 min. and the mixture was stirred for 3h at 45°C. After

25  concentrating the thus-obtained residue was chromatographically fractionated on silica gel
using a methylene chloride-methanol mixture (98:2, v/v) as mobile phase. Yield: 8,5g
(60%).

8g of the above intermediate were dissolved in 400 ml of glacial acetic acid, Sml of
concentrated sulfuric acid were added and the intermediate was hydrogenated using 3g
30 palladium on charcoal under a pressure of 10 bar for 20h.

After filtering off the catalyst, the mixture was poured into water and extracted by using
acetic acid ethyl ester. Then the aqueous phase was treated with sodium hydroxide solution



- PCT/ EPO2/

condition: f EX 72: 3-AM NO- 5, 6- DI METHYL- PYRAZI NE- 2- CARBOXYLI C ACI D

(6, 7,8, 9TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT W TH

TRI FLUORGYH@R/DE34ACI D prepared as descri bed for exanpl e 7 pchddelongasur ed:
311 retention tine: 3.05 condition: f 15 EX 73:

2, 6- Bl S- DI METHYLAM NG PYRI M DI NE- 4- CARBOXYLI C ACI D

(6,7, 8,9- TETRAHYDRO- SH BENZOCYCLOHEPTEN76- YL) - AM DE; SALT W TH

TRI FLUORO- ACETI C ACI D prepared as described for exanple 7 20 [ MtH+]
neasured: 354 retention tine: 3.07 condition: f EX 74:

4- AM NO- 2tEabirinSUbEsANYbaseYaIdVEubistifiestl CARBGML bE us@lgDm2thylene chloride. After

- (6,7,8,9- , X - . MLTH

TR FLUGRG A i e e AR G e a b bt ogid s ester .
343 r et entndgiheriahEClavagadded fo obtain thecpgesponding dydigghliorife N ield: 4,2g (50%).

1-t-49 7S 6- PYRRCOLI DI N- 1- YL- PYRAZI NE- 2- CARBOXYLI C ACI D

(6,7,8, QT%T‘R,T&FIH‘E‘P&) S bRV ERERIROPRNDE o lowing pedudt gap Be @Pteipcd 1o an
TRI FLUOROafMldgbuSCwAld D prepared as described for exanple 7 [ MrH-] neasur ed:
337 retention time: 3.03 condition: f EX 76:
6- METHYL A ANaintaY6AR | et e2h@ARBE M M dnZo &yl dhepten-5-o0l
(6,7, 8, 9TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT W TH
TRI FLUORO- ACETI C ACID ' prepared as described for exanple 7 15 [ MtH+]

measur ed: 297
General method for the acylation of benzocycloheptenyl amines:

2.5 mmol of the respective benzocycloheptenyl amine were mixed with 550 mg triethyl
10 amine and 5 ml dioxane, then 2.5 mmol of carboxylic acid chloride was added and stirred

at room temperature over a period of 2h.

The resulting mixture was then poured onto an ice/HCl-mixture, the obtained precipitate
was extracted with acetic acid ethyl ester, dried with sodium sulfate and then concentrated.
The thus-obtained residue was fractionated by prep. HPLC.

15

The following compounds (examples 1 - 6) were obtained according to the above method:

EX1: 4-FLUORO-N-(6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-
YL)-BENZAMIDE

20 [M+H'] measured: 284
mp.: 165°C

The enantiomers were separated by prep. HPLC (Chiralpeak AD, elution agent n-
heptane:isopropanol 10:1):,

a) (-)-4-Fluoroe-N-(6,7,8,9-tetrahydro-SH-benzocyclohepten-6-yl)-benzamide
25  retention time: 10.11
b) (+)-4-Fluoro-N-(6,7,8,9-tetrahydro-SH-benzocyclohepten-6-yl)-benzamide

retention time: 11.52

EX2: 4-FLUORO-N-(5-HYDROXY-6,7,8,9- TETRAHYDRO -5H- BENZO-
30 CYCLOHEPTEN-6-YL)- BENZAMIDE



retention tinme: 2.80 condition: f EX 77:

6- (4- METHYL- Pl PERAZI N- 1- YL) - PYRI DI NE- 2- CARBOXYLI C ACI D 20

(6,7,8,9- WB‘I{BAH;\QERO 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE prepaﬁ,@q\/mz/glﬁggzrl bed
for exarrpl e 7 [MtH~] measured: 365 retention tinme: 2.59 condition: 25 EX
78:

5- PYRROLI DI N- 1- YL- N- (6, 7, 8, 9- TETRAHYDR@SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI NAM
DE; SALT WTH TRI FLUORO ACETI C ACI D prepared as described for exanple 7

WO 02/06. 1s-1G -59 [ MtH+] neasured: 336 retention tine: 2.56 condition: f
PCT/ EP112hpL.1563@ 5 EX 79:

- 5-(4- METHYL- Pl PERAZI N- 1- YL) - N- ( 6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) -
NI COTI NAM DE prepared as described for exanple 7 [ MFH+] neasured: 365
retention_tine: 51 10 condition: f EX 80:

. 5- MORPHOLEX % YL41¢I(IEORQ~ VHFHHRALOGE S BHEARAHYRROTSH-BBNZ0N COTI NAM D

E; SALT WTH TR ENGROMAPTE 6.2 BEN2AMEIEd as described for exanple 7
[ MFH+] neasured: 352 retention tine: 2.57 condition: f 20 EX 81:

6- DI VES HYROMHNGmbhsued? 384 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI NAM DE
; SALT WTH TRI FLUORO ACETI C ACI D prepared as described for exanple 7

[ MFH+] neadentiod:tin®t0.425 retention tinme: 2.44 condition: f WO W2/ Y(. ~~-4G
-60 PCT/EP02/01 i.19 EX 82: 6-PYRROLIDI N 1-YL-N-(6,7,8,9- TETRAHYDRO SH '
BENZOCYCL CHEITENCG- YL) - Nl COTI NAM DE; SALT W TH TRI FLUORO- ACETI C ACI D

EX4: 2- CHLORO -4- FLUORO -N-(6,7,8,9- TETRAHYDRO -5H- BENZO-
10 CYCLOHEPTEN-6-YL)- BENZAMIDE

 [M+H"] measured: 318
retention time: 5.19

condition: ¢

15

EXS: 4-ETHOXY-N-(6,7,8,9-TETRAHYDRO -5H- BENZO-CYCLOHEPTEN-6-
YL)- BENZAMIDE

[M+H"] measured: 310
retention time: 5.25

20  condition; ¢

EX6: 2,4-DIFLUORO-N-(6,7,8,9- TETRAHYDRO -5H- BENZO-
CYCLOHEPTEN-6-YL)- BENZAMIDE

[M+H"] measured: 302
25  retention time: 5.30

condition: ¢

EX7: (S)-2-METHYL-3H-BENZOIMIDAZOLE-5-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE



prepared as described for exanple 7 5 [ Mtl-i+] neasured: 33b retention
tinme: 2.64 condition: f EX 83: 5-(6, 7, 8, 9- TETRAHYDRO 5H BENZOCYCLOHEPTEN- 6
10 YLCARBAY@YhdssiYRI DI NE- 2- CARBOXYL1C ACI D ETHYL ESTER; SpET/rebdéisso

TRI FLUORO- ACETI C ACI D prepared as described for exanple 7 [ MtH+] neasur ed:
453 retention time: 2.81 15 condition: f EX 84:

4- AM NO- 2- (4, 4- DI METHYL- 2- OXO- | M DAZQOLI49l N- 1- YL) PYRI M DI NE- 5- CARBOXYLI C
ACI D (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - AM DE 20 prepared as
described for exanple 7 [ MtH+] measured: 281 retention tine: 2.67

condi ti onTofa sHutiok &51,2 |63 % (Thdles3 -2AnEPHRI - DHMNEN2in{iAdiB(X3 chrBoyicDicid in 50

- (6,7,8,9T HY SH- BE N- 6-.YL) - I\bed

1£ or ex arrpF'—eER@s[ m]w‘?{ga&s}lﬁ%}%gﬁ%ﬁ%ﬁﬂe% Wﬁ’@!ﬁo%&g’%%a%%%%%ggﬁ@ﬁf -61
condi t i onaminoPAENEPIY /tettamahEdro@dim tetrafluoroborate (TOTU) in 4ml
- 2- METHYL- }- - .

(6.7 8 5. SRl RONN, o8 & oLl TSI, cltdfsopropylamine and the,
for exanmpMuXtprg wapstirgd 28 ypem: tegpsratue det | nmin.nb0 82(6[7) napales (Drf.7.8.9% EX

87: 1-1 SO%%%&{OMB&% e d-y1hhti RENElalill dd afdl e REASAAN el CorYH. Phe
(6,7, 8, 9- TETRAHYDRO- SHB

CL PTEN- 6:,YL) - DE prepared as descr.i bed

for exanpFEUFNEsMXINELYasAAde o GRS el W, PUAORaTRoR B0l Bony e
with ethyl acetate, dried over sodium sulfate and chromatographed over silica gel using
methylenchloride/methanol 95:5 as eluent. Yield: 1,38g (70%), alternatively, the

10  compound can also be purified via prep. HPLC (RP18, Acetonitril/Water, 0,1%TFA).
M.P.: 206°C;

1H-NMR (300 MHz, d6-DMSO): 1,28-1,46 (m, 1H, H-Alkyl), 1,80-2,13 (m, 3H, H-
Alkyl), 2,5 (m, CH3 and DMSO), 2,72-2,90 (m, 3H, H-Alkyl), 3,07-3,20 (m, 1H, H-
Alkyl), 3,80 (broad g, 1H, H-6), 7,07-7,20 (m, 4H, H-1, H-2, H-3, H-4), 7,47 (d, 14, H-

15 6/H-T'), 7,67 (d, 1H, H-7/H-6"), 7,98 (s, 1H, H-4", 8,31 (d, 1H, NHCO), 12,40 (s, 1H,
NH).

Alternatively, the compound was synthesized in the same manner by using racemic

6,7,8,9-tetrahydro-5H-benzocyclohepten-6-ylamine and separating the resulting racemate
20 by chiral preparative HPLC. (Daicel Chiralpeak AD, 20 p, 250 x 50 mm, solvent:

acetonitril/isopropanol = 95:5 + 0.1% diethylamine, flow: 50 ml/min, reflush mode).

[M+H'] measured: 320
retention time: 8.95
condition: a

25

EX8: (R)-2-METHYL-3H-BENZOIMIDAZOLE-5-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

30  [M+H'] measured: 320
retention time: 13.33

condition: a



EX 88: N (6,7, 8, 9- TETRAHYDRO SH- BENZOCYCLCHEPTEN- 6- YL) -4 20

TRI FLUOROVETHYL- NI COTI NAMLDE; SALT W TH TRI FLUOROACETI C ACI D prepared as
descri bedwbapgisagpl e 7 [ MrH+] neasured: 335 retention ti Beq/ppoBei144P
condition: f EX 89: 3,5-D METHYL- 1H PYRAZOLE- 4- CARBOXYLI C ACI D

(6,7, 8, 9TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed
for exanple 7 WO 02/ CCaS-4( -62 [ MtHg] neasured: 284 retention tine:
2.64 condition: f s PCI/EP02/01.1-tl EX 90: Cl NNOCLI NE-4- CARBOXYLI C ACI D
(6, 7,8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT W TH

TRI FLUOROACETI C ACID to prepared as described for exanple 7 [ MtH+]

. measured: 318 retention tine: 2.76 condition: f 15 EX 91:

5- METHYL-EX95, 7, BBROMORNH689-FE HRAHMDROHEBENLOY CAROBBRTENMOE;, SALT
W TH TRI FLUORO A@)ThﬁNﬂﬁlBEepar ed as described for exanple 7 [ MrH+]
2

- measured: 281 retention tinme: 2.65 20 condition: f EX 92:
2- ETHYL- &l hs delstibEAS A EMPCARBOXYLI C ACID (6,7,8,9
TETRAHY H BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed for

exanplse 7[MEHT|Middsurell: 3masured: 298 retention time: 2.90 ;~ condition: f
WO U2/ 11 G-S~G PCT/ EP(12/01~.19 - 63 EX 93:

4- VETHYL-1fetenflollithiel 7B AZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed

f or exanptomditionMrl ~] neasured: 288 5 retention tine: 2.85 condition: f EX
94: 3- METHYL- | SOXAZCOLE- 4- CARBOXYLI C ACI D

(6,7, 8, 9TETRAHYDRO SH- BENZOCYCLOHEPTEN- 6- YL) - AM DE o prepared as descri bed

for exanple 7
EX10: 6-CHLORO-N-(6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-

10 YL)-NICOTINAMIDE
prepared as described for example 7
[M+H"] measured: 301

_ retention time: 4.96
condition: ¢

15

EX11: 2-HYDROXY-6-METHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)- NICOTINAMIDE

prepared as described for example 7
20  [M+H'] measured: 297
retention time: 4.12

condition: ¢

EX12: 1H-INDOLE-4-CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H-
25 BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H'] measured: 305

retention time: 4.66



[ MitH+] neasured: 271 retention tinme: 2.28 condition: f is EX 95:
1- (4- FLUORO PHENYL) - 3, 5- DI METHYL- i H- PYRAZCOLE- 4CARBOXYLI C ACI D
(6,7, 8, 9-WBHRMNA¥IRRO- SHBENZOCYCLOHEPTEN- 6- YL) - AM DE pr epar egtaposieqss i bed
for exanple 7 [ MHl ~] neasured: 378 20 retention tine: 2.60 condition: f EX
96: 2, 5- DI METHYL- 1- PHENYL- 1H PYRROLE- 3- CARBOXYLI C ACI D
(6,7,8,9- TETRAHYDRO SH- BENZOCYCLOHEPTENt16- YL) - AM DE 25 prepared as
descri bed for exanple 7 (M-H+] neasured: 359 retention tine: 2.87
condition: f WO 02/ UG-S~( -64 PCTI EPO2/0I.1.19 EX 97:
3- METHANESbhdiidYIcAM NO- N- ( 6, 7, 8, 9- TETRAHYDRO- SH
* BENZOCYCLOHEPTEN- 6- YL) - BENZAM DE prepared as described for exanple 7 [ MrHt]
measured: 359 5 retention tine: 4.68 condition: f EX 98:

4- CHLORO 3- METHANESUL FONYLAM NO- N- é 6, 7. 8, 9TETRAHYDRO SH- BENZOCYCL OHEPTEN- 6-
© YL) - BENZANEXOE3:1 0 1B BENZQIT REA ZOLE- S ARBOX LA ACIDAG{ TS 2 TETRABYIRO- 393

retention tine: 4HOBENZIOCYCQOHEPTEN-&VIHPAMIDE
3- METHANESULFONYLAM NO- 2- METHYL- N- ( 6, 7, 8, 9TETRAHYDRO- SH BENZOCYCL OHEPTEN- 6-

YL) - BEBZAldparadrae dagceibed fordeamplelfed for exanple 7 [ MrH+] neasured: 373
retention tinme: 4.61 20 condition: f EX 100:

4- AM NGO Z{mem%mm NE- 5- CARBOXYLI C ACI D

(6,7, 8, 9TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT W TH

TRI FLUOROr#OEKINAIMEI4R6 25 prepared as described for exanple 7 [ MrH~' ~]

nmeasured: 297 retention tinme: 2.07
condition: ¢

10 EX14: 1-(4-CHLORO-PHENYL)-S-TRIFLUOROMETHYL-1H-PYRAZOLE-4-
CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M-+H'] measured: 434
15  retention time: 5.59

condition: ¢

EX15: 2,6-DIMETHOXY-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

20  prepared as described for example 7
[M+H"] measured: 327
retention time: 5.55

condition: ¢

25 EX16: 2-CHLORO-6-METHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

prepared as described for example 7
[M+H"] measured: 315

retention time: 4.87



condition: f WO 02101-ts-~G -65 PCTI EPO2/A .1-4~ EX 10I:

6- MORPHOLI N- 4- YL- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLCOHEPTEN- 6- YL) - NI COTI NAM D
E; SALT WyoH28sid-UORO- ACETI C ACI D prepared as descri bed pefi/sganhe 7 5

[ MFH+] neasured: 352 retention tine: 4.40 condition: f EX 102:

6- METHOXY- N- ( 6, 7, 8, 9- TETRAHYDRO- SH- BENZOCYCLOHEPTEN- 6t 0 YL) - NI COTI NAM DE;
SALT WTH TR | FLUORO ACETI C ACI D prepaded as described for exanple 7 [ MrHY]
neasured: 297 retention tine: 4.9 condition: f 15 EX 103:

2, 6- DI - MORPHOLI N- 4- YL- PYRI M DI NE- 4- CARBOXYLI C ACI D

(6, 7, 8, 9- JERORAHYDRO- SH- BENZOCYCLOHEPTEN- 6- YL) - AM DE; SALT W TH

- TRI FLUORO ACETI C ACI D prepared as described for exanple 7 20 [ MrH+]
neasured: 438 retention tine: 5.56 condition: f EX 104:

2 METHYL- TH AZOLE- 5- CARBOXYLI C ACID (6.7,8.9 25
. TETRAHYDRBXSL: pehMEEY: EMNULYI}‘&W@%&B&P‘X&IG&QW @8 Por

exanpl e 7 [ Mt - | FETRARYDPRGEEH-BERNZ0C e CLOHEPTEN-6AIO3AMIDG tion: f WO
02/ OC~s~6 PCT/ EP02/01~.19 -66 EX 105:

2- (4- GYANGrcPMENS JestHib&ERZ XM PAZOLE- 5- CARBOXYLI C ACI D
(6,7, 8, 9- TETRAHYDRO SH- BENZOCYCLOHEPTEN- 6- YL) AM DE 5 prepared as descri bed
for exanp[M+HA'] meddutedndGBur ed: 407

retention time: 5.65

condition: ¢

10 EX18: 2-METHYL-4-TRIFLUOROMETHYL-THIAZOLE-5-CARBOXYLIC
ACID (6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-
AMIDE

prepared as described for example 7
[M+H"] measured: 355
15  retention time: 5.17

condition: ¢

EX19: S-TRIFLUOROMETHYL-THIENO(3,2-B]PYRIDINE-6-CARBOXYLIC
ACID (6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-
20 AMIDE

prepared as described for example 7
[M+H'] measured: 391
retention time: 4.87
condition: ¢
25

EX 20: 1H-INDOLE-6-CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)- AMIDE

prepared as described for example 7

[M+H'] measured: 305



retention tinme: 5.02 condition: f ~ o EX 106:

3- Pl PERI DI N- 1- YL- N- ( 6, 7, 8, 9- TETRAHYDRO- 5HBENZCOCYCLOHEPTEN- 6- YL) - BENZAM DE
prepar ed we od@ssne bed for exanple 7 [ MitH+] neasured: 349 mpetraPor/ongs i ne:
4.73 15 condition: f EX 107:

3- (4- METHYL- Pl PERAZI N- 1- YL) - N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLCHEPTEN- 6- YL) -
BENZAM DE prepared as described for exapple 7 20 [MtH '] neasured: 364
retention tinme: 3.49 condition: f EX 108:

3- MORPHOLI N- 4- YL- N- (6, 7, 8, 9- TETRAHYDRO- 5H25

BENZOCYCL eatihritibhhinte: ¥177- BENZAM DE prepared as described for exanple 7 [ MrH+]

- measured: 3S1 retention tinme: 5.11 condition: f VWO 02/ 0Gt S~G -67

PCT/ EP0O2/ tdriditih: EX 109: 4- METHYL- THI AZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed
* for exanple 7 5 [ MtH+] rreasur ed: 287 EX 110:

4, 6- DI METHYL- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCL OHEPTEN- 6- YL) - NI COTI NAM DE

( ENANTI OVEX 2h: pf @-N(6 7 T RTRAHYDROSHBENZQCY CLOSER AN 6ac eni ¢

anm ne and separ aVLANICOPTINAPADE! | ng racemate [ MrH+] neasured: 295
retention tinme: 10.32 condition: b 15 EX 111:

4, 6- DI VETpdépard 66 ddscRb&t foEERMply’7) RO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI NAM DE
(ENANTIOMER |1) prepared as described for exanple 7 starting fromracenic
am ne and[MeHalmeasarpdt 292 resul ting racemate 20 [ MrH+] neasured: 295

retention time; 4.86
condition; ¢
10

EX22: BENZO[1,2,3]THIADIAZOLE-4-CARBOXYLIC ACID-N-(6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)- AMIDE

prepared as described for example 7
[M+H'] measured: 324
15  retention time: 5.12

condition: ¢

EX23: 2-AMINO-N-(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-
YL)-NICOTINAMIDE (ENANTIOMER I)

20 prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H'] measured: 282
retention time: 5. 21
condition: a

25

EX24: 2-AMINO-N-(6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-
YL)-NICOTINAMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate




retention tinme: 17.01 condition: b EX 112:

2, 6- DI METHYL- N- (6, 7, 8, 9- TETRAHYDRO- SH 25

BENZCOCYCLWoRR/hENM&- YL) - Nl COTI NAM DE ( ENANTI OMVER 1) prepar egrasosengs i bed
for exanple 7 starting fromracem c am ne and separating the resulting
racemate [ MtFH+] neasured: 295 retention tinme: 6.37 WO 02/ OC~S~G - 68
condition: b PCT/EP112/O1-4.19 EX 113:.44-

2, b- DI METHYL- N- (b, 7, 8, 9- TETRAHYDRO- 5SHBENZOCYCLOHEPTEN- b- YL) - NI COTI NAM DE
(ENANTIOVER 11) 5 prepared as described for exanple 7 starting fromracemc
am ne and[Mepd] measuged: D82 resul ting racemate [ MtH+] neasured: 295 retention

- time: 10.41 condition: b 10 EX 114:

(S) - 3- AM NEerBiokHEifhéY[3-IBYRAZI NE- 2- CARBOXYLI C ACI D

(b, 7, 8, 9TETRAHYDRO- 5H- BENZOCYCLOHEPTEN- b- YL) - AM DE prepared as descri bed
 for exanpkenditipmvar+] measured: 297 15 retention tine: 2.52 condition: d EX
115: (S)-3- AMLNO- 5, 6- DI METHYL- PYRAZI NE- 2- CARBOXYLI C ACI D

(b, 7, 8, 9- TETRAHYDRO 5H BENZOCYCLOHEPTEN- b- YL) - AM DE 20 prepared as

Cond t f onEXase BoAMinO-Ngh T R REA KSR 0 AR LS bl eselr
(b, 7, 8, 9TETRAHYDRD) SHEENNXVIDB-HFIROGHILORIPE DE prepared as descri bed

for exanple 7 [ MtH+] neasured: 297
223 mg (0.79 mmoles) of the compound of example 24 were dissolved in 20 ml of

methanol, treated with 0.5 ml of 2N HCI and partially evaporated. The title compound
crystallized from the remaining solution and was collected by filtration. Yield: 183 mg
10 (73%).

[M+H'] measured: 282

EX26: 2-METHYL-N-(6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-
YL)-NICOTINAMIDE (ENANTIOMER I)

15 prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
[M+H"] measured: 281
retention time: 4.27
condition: b

20

EX 27: 2-METHYL-N-(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-
YL)-NICOTINAMIDE (ENANTIOMER 1I)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
25 [M+H'] measured: 281
retention time: 6.94

condition: b



retention tinme: 2.28 WO I112/11GI1S. 1G -69 condition: d PCT/EP02/Ol~-19
EX 117:

(S) - 6- DI Mgbtd¥b&UNO- N- (6, 7, 8, 9- TETRAHYDRO 5SHBENZOCYCL CHEP BEN 1Py Yhs3dNl COTI NA
M DE 5 prepared as described for exanple 7 [ MtH+] nmeasured: 310 retention
time: 1.75 condition: d 1o EX 118:

(S)-6-PYRROLI DI N-1- YL-N- (6, 7, 8, 9- TETRAHSDRO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI
NAM DE prepared as described for exanple 7 [ MtH+] neasured: 336 retention
time: 1.82 15 condition: d EX 119:

(S) - 3- VETEANESUL FONMMETRY L-TVHARQL R-3-C ARBOX VHIRAMEIR(6,318, BENZ OCYCLOHEPTE

-+ Nb- VL) - BENZAM DRERsey RGSHIBENZ JES CumBedin 8- VL2RMIH ] measur ed:

373 retention tine. 2. ondition: d

(S) - 2- CYCLOPROPY(ENANETOMERH) AZOLE- S- CARBOXYLI C ACI D 25

+ (6,7, 8, 9- TETRAHY 5H BENZOCYCL PTEN- 6- YL) - AM DE prepared as descri bed
for exanpPeparef \asdescribeds far ey r $aRting; fomy raggmicoamiie andrseparating the ¢ G

-70 5 resulting racemate
[M+H'] measured: 301
retention time: 5.26

condition: b

10 EX29: 24-DIMETHYL-THIAZOLE-5-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
(ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
15  [M+H"] measured: 301
retention time: 5.99

condition: b

20

EX30: 5-METHYL-1-PHENYL-1H-PYRAZOLE-4-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
(ENANTIOMER I)

25  prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
[M+H'] measured: 346
retention time: 5.44
condition: a

30



condition: d PCT/EPO2/01-L-19 EX 121:

(S)-2,5-DI METHYL- 1- PHENYL- 1H PYRROLE- 3- CARBOXYLI C ACI D

(6,7, 8, 9-wohRAKWRO- 5SH BENZOCYCLOHEPTEN- 6- YL) - AM DE s prem@rrﬁ;g;(,%“gi@scrl bed
for exarrple 7 [ MFH+] neasured: 3S9 retention time: 2.83 condition: is EX
122: (S)-2,5-D METHYL- 2H PYRAZOLE- 3- CARBOXYLI C ACI D

(6,7,8, 9TETRAHYDRO 5H- BENZOCYCLOHEPTEN: g YL) - AM DE prepared as descri bed
for exanple 7 [ MtH+] neasured: 284 retention time: 2.28 1 s condition: d EX
123:

6- METHYL- EX/B1HYISAMENGNLC A PAHEN YL RARAROL SHBIOWRBOX YL EECAED6- YL) - NI COT

" aceri ¢ o ne. anded s SRR APBENAGRY CLOBKAT T orvEL ANBIAE, i’ 10

retention time: YEBANDIOMERH) g 2s EX | 24:

© 6- METHYL- 2- METHYLAM NO- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COT
| NAM DE (Wﬁt@flﬁemrﬁbefbrfemmﬂpl&s? dtasiing froth fragemis ampne and separatingg ther om
racem arpem@éyq SERarating the resulting racemate [ MtH+] neasured: 310
WO U2/ OG- I's2 4( retention time: 9.88 condition: g PCT/EPII2/111-4~9 EX
125: (S) - NMEH° ngbagmgngHYDRo SH- BENZOCYCLOHEPTEN- 6- YL) - 45

(2,2,2-TRI'FL ETHOXY) - BENZAM DE prepared as described for exanple 7

[ MtH+]  measengeh 1364628

condition: a

10 EX32: S-METHYL-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
(ENANTIOMER)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

15 [M+H"] measured: 282
retention time: 6.17

condition: b

EX33;: S5-METHYL-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-
20 TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
(ENANTIOMER 1)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 282
25  retention time: 7.53

condition: b

EX34: 1-PHENYL-S-TRIFLUOROMETHYL-1H-PYRAZOLE-4-CARBOXYLIC
ACID (6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-
30 AMIDE (ENANTIOMER)



EX 126: (S)-3H BENZO M DAZOLE- 5- CARBOXYLIC ACID (6,7,8,9~ o

TETRAHYDRO- 5H BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed for

exanpl e AvbMbkidssgreasured: 306 retention tine: 3.81 condi pi@riposhiid EX 127:
1- METHYL- 3- OXO- 1, 2, 3, 4- TETRAHYDRO- QUI NOXALI NE- 6 CARBOXYLI C ACI D

(6,7, 8, 9- TETRAHYDRO SH BENZOCYCLOHEPTEN- 6- YL) - AM DE prepared as descri bed
for exanple 7 20 [ MtH+] neasured: 350 2% 128:

(S)-2-AM NO 6- CHLORO N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI N
AM DE prepared as described for exanple 7 25 [ MFH+] neasured: 316 retention
time: 2.53rcp@adidsi @Rcribbd fofV &Raimpld (1 SmBink Gréte Trabdihid/ &thihet ankOsepdratinX the9:
(S)-2-D METHYLAM NO- 4- METHYL- THI AZOLE- 5- CARBOXYLI C ACI D

(6,7, 8, 9- FEHHAEIARBAH BENZOCYCLOHEPTEN- 6- YL) AM DE prepared as descri bed
for exarrptﬁﬂzrl'imgasl\mml—é-a]. sfhgasur ed: 330 retention time: 1.91 condition: d EX

" 130:

('S) - 6- METHGX l-ohl-tﬁ.@%g é,)g 9- TETRAHYDRO- 5SHBENZOCYCLOHEPTEN- 6- YL) - NI COTI NAM DE
prepared as describéd for exanple 7 [ MrH+] neasured: 297 retention tine:

2. 34 condididbn: 4 ~5 EX 131:

(S)-3-DI METHYLAM NO- 4- METHYL- N- (6, 7, 8, 9- TETRAHYDRO- 5SHBENZOCYCLCHEPTEN- 6- YL)
- BENZAM DE prepared as described for exanple 7 [ Mtl-1~] neasured: 323 20
retention tine: 1.85 condition: d EX 132:

(S) - 3- PYRRRL3S) Ni-PHENNL(S TRISLUOROREYHRD-SHEFYXRAZOL EHECARBOX YIICBENZAM
I DE 25 prepared axAS35 4 #9ETRARYTRB. $1-BENS OY CEORHPFENSSYL)-
AMIDE (ENANTIOMER II)

10 prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
[M+H"] measured: 400
retention time: 3.81
condition: a

15

EX 36: (S)-2-METHYL-1H-BENZOIMIDAZOLE-5-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE
HYDROCHLORIDE

the compound was prepared from the compound of example 7 according to the procedure
20 of example 25

[M-+H"]} measured: 320

EX37: N-(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-6-
TRIFLUOROMETHYL-NICOTINAMIDE (ENANTIOMER I)

25  prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 335
retention time: 4.06
condition: a

30



retention tinme: 2.71 condition: d WO 02/ d ~.4s~C -73 PCT/ EPU2/ 01- 4- 49 EX
133:

(S) - 6- NENWQXYNEEIE'L- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCL CHEP b i 43dNl COTI NA
M DE prepared as described for exanple 7 [ MrtH+] neasured: 311 5 retention
time: 2.00 condition: d EX 134: 5,6, 7, 8- TETRAHYDRO QUI NOLI NE- 3- CARBOXYLI C
ACI D (6, 7, 8, 9TETRAHYDRO- SH BENZOCYCLCH TEN- 6- YL) - AM DE; SALT to WTH

TRI FLUORO- ACETI C ACI D prepared as described for exanple 7 [ MtH+] neasur ed:
321 retention tinme: 1.83 condition: f 15 EX 135:

4- NETHYL - ExMFEHYINAM 100 K BRAHEY SR OESRAL VRO G BESTAS B RHERT: 6- YL) - BENZA

R p;egﬂgﬁ;&gﬁﬁw@%ﬁaﬁ?&ﬁwm ERBN RSOt 20 "otenton
- VL) - BENAR R Do PSPl s PR ey P e A 503

r et ent i onresulting racentteondi t | on: f VWO U2/ UG-s~G

5  [M+H'] measured: 335
retention time: 5.96

condition: a

EX39: 2-METHYL-N-(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-
10 YL)-6-TRIFLUOROMETHYL-NICOTINAMIDE (ENANTIOMER 1)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
[M+H'] measured: 349
retention time: 3.29

15 condition: a

EX 40: 2-METHYL-N-(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-
YL)-6-TRIFLUOROMETHYL-NICOTINAMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the
20 resulting racemate

[M+H"] measured: 349
retention time: 3.82

condition: a

25 EX41: 2-DIMETHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-ISONICOTINAMIDE; SALT WITH
TRIFLUOROACETIC ACID

prepared as described for example 148

[M+H"] measured: 310



-74 PCT/ EPU2/ Ul-4~9 EX 137:

2- AM NO- 6- CHLORO- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLCOHEPTEN- 6- YL) - NI COTI NAM D
E; SALT WyoH2hRIséUORO- ACETI C ACI D prepared as descri bed fpofi/msgonaie 7 5

[ MktH+] neasured: 316 retention tine: 2.91 condition: f EX 138:

4- CHLORO 3- SULFAMOYL- N- (6, 7, 8, 9- TETRAHYDRO- 5H10

BENZOCYCLCOHEPTEN- 6- YL) - BENZAM DE; SALT. ¥ JH TRI FLUCRO- ACETI C ACI D pr epar ed
as described for exanple 7 [ MFH+] neasured: 379 retention tine: 2.75 15
condition: f EX 139:

3- METHANESkleRtidYiim®:- (B 7, 8, 9- TETRAHYDRO- 5HBENZOCYCLOHEPTEN- 6- YL) - BENZAM DE
prepared as descri bed for exanple 7 20 [ MtH+] neasured: 344 retention tine:
2. 74 condiconditionfd EX 140:

5- METHANESUL FONYL- 2- METHYL- N- ( 6, 7, 8, 9- TETRAHYDRO- SH25

" BENZOCYCLOHEPTEN- 6- YL) - BENZAM DE prepared as descri bed for exanpl e 7 [ MtH+]

measured: 358 retention tinme: 2.77 condition OG-s- ~G
PCT/ EP02/ diX 42:-9 2-CHE.ORQ-NA6,7,8- EEEWWH BE&@QCMEBT@M D
(6,7, 85s9TETRAHYDRG: WCAMHBTTEN- 6- YL) - AM DE prepared as descri bed

for exarrple 7 5 [ MFH+] neasured: 336 retention tine: $.19 condition: ¢ EX

142: 4- BENfafidd dNQeRYBeDIdexdmpRRBOXYLI C ACI D (6, 7, 8, 910

TETRAHYDRO- SH BENZOCYCLOHEPTEN- 6- YL) - AM DE The title conpound was obt ai ned
starting f[M¥H4nodabwredr-30¥ri di ne- 2- carboxylic acid

(6,7,8,9-tetrahydro- SH benzocycl ohept en-6-yl)- am de using benzyl am ne as

sol vent atrete@@or3imaf24¢ 4 h the solvent was renoved i. vac. The residue was
stirred with ethyl acetate and H20. Filtration of the crystal line solid
f ur ni shed copditispibti t ution product in 52 %yield. 15 [MH -1"~] neasured:
372 .

10

EX 43: 3-DIMETHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE (ENANTIOMER 1)

prepared as described for example 7 starting from racemic amine and separating the

" resulting racemate
15  [M+H'] measured: 309
retention time: 6.17

condition: b

EX 44: 3-DIMETHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
20 BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H'] measured: 309
retention time: 7.71

25  condition: b

EX 45: 3-AMINO-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-
SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE (ENANTIOMER I)



. BENZOCYCL

retention tinme: 2.00 condition: d EX 143A

3- BENZYLAM NO- 6- CHLORO- PYRI DI NE- 2- CARBOXYLI C ACI D 20

(6,7, 8, 9-WwahRMI¥IIRO- SH BENZOCYCLOHEPTEN- 6- YL) - AM DE A sobgiripph/éfiyd he

conpound of exanple 141 (383 ng, 1,14 nmmol) in 6 n benzyl am ne was stirred

for 4 h at 130 C. After cooling down to roomtenperature, the solvent was

renoved i. vac.. The residue was dissolsed in ethyl acetat and washed with

H20 and 1 N HCl. The organic | ayer was dried with Na2S04 and concentrated

i. vac.. Purification by 25 silicagel chronmatography furnished the title

conpounds pagparadyas dedcribed fal exisnple % 8tattinga frpie rabd@icApmaned gl sépa¢atingnthiee

143B) yi el pvely. [ MFH+] neasured: 406 retention tine: 6.20

condi ti On:ré’sglt@%%&%t%m OG~s- 4G PCT/ EP02/ 01~. 19 -76 EX 143B:

6- BENZYLAW nfehbrRPORYRI DI NE- 2- CARBOXYLI C ACI D (6, 7, 8, 9- TETRAHYDRO- SH-
EPTEN- 6- YL) - AM DE prepared as described in exanple 143A [ MrH+]

measur ed: réBfich tirgé: 593 on time: 5.46 condition: ¢ EX 144:

3- AM NGO PYRI DI NE- 2- CARBOXYLI C ACI D (6, 7, 8, 9- TETRAHYDRO

5H BENZOCYchdtiP EEN- 6- YL) - AM DE 10 255 ng (0,63 mmol) of the conpound of

exanpl e 143A were dissolved in Z S m methanol and 1 m dichl or onet hane.

After adding a catalytical amount of Pd/C (10 %, the reaction m xture was

stirred under H2-atnosphere for 3 h at roomtenperature. The reaction
m xt ure wikX #6d t SrAMINEPYRAZINE-2{CARBOXYLIC aA€TR of6cHH O EEERAHYRRO- .

[Me] measur ed: spERENT OOV Er0mEPIEREs L PAMIBIEN AN TIOMER I

3- METHANESUL FONYLA PYRI DI NE- 2- CARBOXYLI C ACI D (6, 7, 8, 9- TETRAHYDRO- SH
BENZOCYCL TaNa d¥detibbMbiEexenple B s@flngt from flcemBRMRIaRS sépasdiiplpethéd4 (
113 rrq 0,40 mmol) in 3 m pyridine was added a catal ytical anmount of DVAP
and a ol GEYMEJACHRS 1y (0, 44 mol) of methanesul fonyl chloride in 0,5 nd
of dichl ormiﬁg& ?‘Iﬁ]?sgeaction m xture was stirred for 30 mn at 0 C and
5 h at roc[ PP«  After the reaction was kept at room tenperature
over night not ) equi val ents of nethanesul fonyl chloride were added
and the Zsfetrerztéoc t|ﬂ§én 5r%néq;zture was stirred at 50 C for 10 h. After renoving
the sol venphhiioyaf- . the crude product was dissolved in ethyl acetate and
washed three tines with H20 and dri ed over Na2S04. Silicagel chromatography
furnished 138 ng of the title conmpound as crystalline solid. [M-Ht]
measured: 360 30 retention tinme: 2.68

15 EX47: (+)-2,5-DIMETHYL-1-PYRIDIN-4-YLMETHYL-1H-PYRROLE-3-
CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-AMIDE (ENANTIOMER I)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
20 [M+H'] measured: 374
retention time: 7.42

condition: b

EX48: (-)-2,5-DIMETHYL-1-PYRIDIN-4-YLMETHYL-1H-PYRROLE-3-
25 CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-AMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
[M+H'] measured: 374

30 retention time: 9.07



condition: d WO 02/ 116-45~(~ -77 PCTIEP(I 2/ U 1-1-~9 EX 146:

4- AM NO- PYRI DI NE- 2- CARBOXYLI C ACI D

(6,7, 8, 9- W& HEAHYIIROSH BENZOCYCLOHEPTEN- 6- YL) - AM DE Debenpytapign.gf the
conpound of the exanple 142 according to the procedure described 5 for the
conpound of exanple 144, using nmethanol / formc acid (23:1 ) as sol vent
delivered the title conpound as a col ousl ess solid. [MrH+] neasured: 282
retention tine: 1.69 condition: d 10 EX 147:

(R -(+)-4-BROVD N- (6, 7, 8, 9- TETRAHYDRO- 5HBENZOCYCLOHEPTEN- 6- YL) - BENZAM DE
prepared agndloery bed for exanple 7 starting with

(R -6,7,8,9-Tetrahydro- SHbenzocycl ohepten-6-ylamne 1 s [ MtH~] neasur ed:
344 retention time: 5.42 condition: ¢ EX 148:

2- (4- METHYL- Pl PERAZI N- 1- YL) - N- (6, 7, 8, 9- TETRAHYDRO- SH zo

. BENZOCYCL GRERTEN(H)-%5)DIMNERHOAF NARY RROIFEIITCARBO X KILACUGRDD (6,589 ACI D

.200 0, 67mmol e
2- cﬁogo N (6,7, ?EQ ng SH-gIFﬁlvt)Zeggg(g/L?%Eel)&%l\rJ]_‘s YL? |s{)l?11|£cot| nam de

(exampbPe 42) and ﬁ'ﬁhl perazi ne were heated for 8 hto 180 Cin an
autocl ave . The resultl ng m xtur s evapqrated to dryness and purified
using 2s FEBEdats \S’ESCHPF_(% ?wwe\ﬁaé&asmgt PIY faseic aging %drmara%ﬁgetha |
70 ng ( 70%sultiphtadent@asur ed: 365 retention tinme: 3.7s condition: c WO
02/ 0G 15- 1G PCI/ EP02/ (11~~49 78 EX 149:

(+) - 2- PYRRMIID) htedsurd: 1988 6, 7, 8, 9- TETRAI | YDRO- SHBENZOCYCLOHEPTEN- 6- YL) - | SONI
COTl NAM DE prepared according to the procedure described for exanple 148
and subsegetemtionsteper’a®3 on of the enantioners by chiral HPLC 5 [ MrH+]

measured: 336 retention tine: 6.60
10 condition: e

EX50: (-)-2,5-DIMETHYL-1H-PYRROLE-3-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
(ENANTIOMER 1)

15 prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 283
retention time: 4.02
condition: e

20

EX51: S5-METHYL-ISOXAZOLE-3-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H'] measured: 271
25  retention time: 2.41

condition: d

EXS52: 24-DIMETHYL-PYRIMIDINE-5-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE



condition: b EX 150: (-)-2-PYRROLID N 1-YL-N(6, 7,8, 9- TETRAHYDRO SHo
BENZOCYCLOHEPTEN- 6- YL) - | SONI COTI NAM DE prepared according to the procedure
descri bedybapnesadp! € 148 and subsequent separation of theceR@dihQmers by
chiral HPLC [ MtH~] neasured: 336 retention tine: 8.15 15 condition: b EX
151:

(-)-2- MORPHOLI N- 4- YL-N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - | SONI CO
TI NAM DE prepared according to the procedure described for exanple 148 and
subsequent separation 20 of the enantioners by chiral HPLC ' [ M+rH#]

nmeasur ed: paéphrddedseiabdribd forexampleZb condi tion: b 25 EX 1S2:

(+)-2- MORPHOLI N- 4- YL- N- (6, 7, 8, 9- TETRAHYDRO- SHBENZOCYCLOHEPTEN- 6- YL) - | SONI CO
TI NAM DE (vt esasuredir®6ng to the procedure described for exanple 148 and
subsequent separation of the enantioners by chiral HPLC [ MtH+] neasured:

. 352 - 79 reteniéont tiroer 1.9%e: 6.22 WO U2/ UO-4S-t 6 PCT/ EP02/ Ol~-19 condition: b
5 CHROVATOGRAPHI C CONDI TI ONS ~ ~ FOR EXAMPLES 3- 152 condition aChiral pak

AD, 250 x cgnditighyd | Op (Dai cel ), acetonitril:isopropanol : n-heptane = 50:3: 4, 1
m / m ncondi tion bChiral pak AD, 250 x 4,6 mm 10~ (Daicel),acetonitril, |

m / mi néondi ti on cMerck Porospher SSx2mm Sp, gradient:95% H20 (0, 05%FA) to

95% acetonigrile, 4 m % onif{l.e ] Im ition dYMC
> sphor e A0 o BURRALHHNESEPYHIDIRE 23 A o ke Biadih G rahs
95%cetonitril e, TEBRAHYDROSHBENAOGYCEOMERTEN-Gt YILXAMIDE ondi ti on
aChiral pak AD, 250 x 4,6 nm | Op (Daicel),acetonitril:nmethanol = 95:5, 1

m / mi ncondirepaved dside@iribe@dottexdBpl, 7 Pur oSpher STAR, RP 18 a( MERCK), sol vent

A. acetonit rJié(IV[ wat er (90:10) + 0.5%formc acid; solvent B:acetonitril/water
(10: 90) + (Y1) imepapred:330d; gradi ent: 95% B 0,5 nmin, 95% B to 5% B inl, 75
mn, 5%B 2,5 mn; Im/mncondition gChiral pak AD, 250 x 4,6 mm 10u

(Dai cel0) |, n- hept ane: et hanol / nethanol = 50:1:1,1 m/nin retention tinmes are

grven In 1 R2ues AFTIINGGIH I I PRANBRS SFEBENZG VL OHEPTEN. 6-

YL)-NICOTINAMIDE (ENANTIOMER 1)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate
15 [M+H'] measured: 281
retention time: 8.96

condition: b

EX 55: 6-METHYL-N-(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-
20 YL)-NICOTINAMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 281
retention time: 14.54

25  condition: b

EX 56: 2-AMINO-4,6-DIMETHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER I)



Measur enent of activation of eNOS transcription PCT/EP02/01~-49 5
Activation of eNOS transcription was neasured as described in detail in Li
et al. "Agbioyasssen of protein kinase C al pha and/ or epsil paTapbasmaes
transcription of the human endothelial nitric oxide synthase gene", Mol.
Pharmacol . 1998; 53: 630-637. Briefly, a 3,SkB long fragnent 5 of the
starting codon of the eNOS gene was cl.gged, sequenced and cloned in firefly
| uci ferase expression plasmds to nonitor activation of the 10 eNCS
pronoter by reporter gene activity. A human endothelial cell line stable

t ransf ect gpaed £XRsQREdNDrtdMamphy ONRarEihg I fedA I Tabdmic Odifink Uil Wparatfigdhé Or
conpound te‘%il&'i ngﬁf Ce{ | s were incubated for 18h with conpounds. All
conpounds™iEHBE {I%6W8ved before in sterile DMSO A final concentration of
0.5% 15 i+ l.e medi um was al | owed. Induction of reporter gene

. expressi Eﬁ@%\l {]rﬁg%g}%géﬁﬁ)s was neasured using a standard |uciferase assay
system (Pfe?éﬁ?igﬁ'tingak'wl\b E 150) according to the manufacturer's
instructions. Luciferase induction in cells incubated with conpounds were
conmpared tghdidyase | ncubated with sol vent alone. The ratio of both
activities (transcription induction ratio, TIR) was plotted as a function
of conpound 20 concentration. Typically, TIR values started at | ow
concentrations at a ratio of 1, indicating no conpound effect, and extended
up to a nEX $mim ZHAMINOW@;6-DIMBPTHY IWN-6!7,8 0T EERAHYIDRO-5H+ ease of the eNCS

transcri ption. KRRt A i i I nction
of conpound congﬁﬁ?ﬂgmg‘bggﬁz&m é%%?zgﬁﬁ@ylf@(éﬁhm@? ‘I!f
conmpounds - ASGH Ft LT j . .S S on 25
oD pr ot BRER R ORI SOe(F Safhl! I pbedic RRA0 el SRk R 001 s
( HUVE®) weeselting sacgmets and cul tivated according to standard procedures.
Confluent cells were incubated with conmpounds for 18h and the effect on
eNos pr ot YliiHekmeasssdodlGet er mi ned by a quantitative Westernblotting
procedure. After.co nds incubation, HUVEC were lysed in ice-cold lysis
buf f er colftCHUQP Agnei Tris-HCl, pH 8.0, 1 % SDS and prot ease 30
inhibitors, dThe_ ysate was subjected to a standard denaturating

pol yacryl EN &lodle el ectropheresis and blotted to nitrocel |l ul ose nmenbranes.
Using a specific primary nonocl onal antibody (Transduction Laboratories,

UK) and al kal i ne phosphat ase | abel | ed secondary anti body (Jackson Labs), a

Speci 11N, T SRR IS X SASSRDK FLACWGIPR PRacd on a

chem f1 uorescence detecti on . WO 1 he results are

shown in the tabTETRARBYDPROSELBENZQCEELOHRERTENSMLOAMIDE 50, 0013. 21

b6. 02. 926. 02, 23<0..082, 24<0. 082..85<0. 083. 06<0. 083. 070. 0753. 3100. 2s63112. 12. 0
120. 1363. BEB&ed 3s fepgrbesh for aample d3 "1 160. 0382. 9200. 0163. 1218. 22. 6220. 0833, 12
40. 0303. 1@%3813. 1 Pqégpozl 111~~9 WD (12/ O - 4S- 4G - 82 Conpound

No: EC- 50T 5iredaZ85 50, 0493. 4299. 63. 4300. 0203. 5315. 02, 8320. 0473333, 32.
6340. 0602&:8%1@% S%nesigg 0503. 3370. 2832. 9390. 4962. 9430. 0803. 2450. 0602. 9470. 02
03. 4480. 5503 22300403501, 83540. 0423. 2560. | 68358192. 5590. 0193. 2612. 33. 46416

3.1 PGJ/ E.BfRhdnlt —9

EX 59: 3-AMINO-5-METHYL-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE; SALT
WITH TRIFLUORO-ACETIC ACID

25  prepared as described for example 7
[M+H"] measured: 297
retention time: 1.86

condition:



WO 112/ OG-s~I -83 Conpound

No: EC- 50TI R(max) 702. 03. 1720. 0713. 174343. 1760. 5723. 1810. 0533. 3820. 2833. 2851 S
3912. 32. 9R0020&33971. 02. 5980. 5742. 6992. 82. 51016. 03. 11020. @33A4:p8LHR% 82. 5108
143.11091. 82.81101. 03.11120. 0403. 11140. 0302. 91150. 0203l 160. 1502. 91170. 13631
180. 1403 PCT/ EPO2/ O1~-49 WD (12/ OG~-S~G -84 Conpound

No: EC- 50TI R( max) 1190. 23031200. 0413. 1| 224, 0152. 851230. 2602. 91240. 0062. 91250.
04031260. 3512. 91274. 92. 71280. 0023. 11290. 1003. 11300. 1103. 11310. 4403. 11320. 05
03.11330. 1283. 11343. 03. 51350. 5893] 370. 09031381031391. 931401. 33l 410. 2503. 214

23.02. 514326 S¢4HPH YNV -N-f607.8. 0EPET RAH YDRO-¥R- BENZOCYE LOIPE PPEROGIN
No: EC- 50TIRi max) | 453, 81, 61462 4279 493 43 PCT/ EP02/ 01-4- 49 The ‘effect of

t he conpounds ac&f)d*WTH\IMQEﬁMTWEF%FH%Q‘A%I%FHB in the
fol |l ow ng_ani mal del s Ani mal experinments are performed in accordance to
. the Ger mﬁrﬂgﬁ{%g&cﬁk’%‘tfq(’ﬁﬁmp%%nd to the guidelines for the use of
experi menw I_f;ﬂiiréaslﬁ aa? gi ven by 5 the Guide for the Care and Use of
Labor at or ¥ Ant mRcEULEd: I‘% US National Institutes of Health.) Aninmals and
Tr eat ngnt [ tdy A - C 1o ApoE and eNOS deficient mce (C57BL/6J
backg?gun(ﬁ%tggtg)g(ﬂs%gﬁqf_’?borat ory, Bar Harbor, M) are used. Al animals are
10 - 12 wegkdftiod: rage and weigh 22 to 28 g. Three days before surgery mce
are divided into 4 groups (apoE control, n=10-12; apoE with test .
conpounds, n=10-12; eNOS control, n=10-12; eNOCS with test conpounds,
n=10-12) and receive either a standard rodent chow {containing 4 %fat and
0, 001 % clBX 6Bt eSAMINO-1PHENSYLl HPY¥RAZOISE-g-CARBOXYRIGCADIDI(6NB)9-0r a

st andar d rodent + '2

Anti - hypertensi vm@ﬁom?%ﬁwwﬁ%%?@{% is %éﬁé’rm ned
in coneci ous n cAWIEHARIFLAODROACFAIEC AGID- cuf f system (Visitech Systens,
Apex, Nc). After treatnent of ApoE deficient mce and eNCS deficient mce
wi th the peeparedeagesenied fnexanpled pressure is conpared to the results
obtained with a 25 placebo treatnent. WO 02/0(i-1S-1G PCT/ EPO2/ 01~~9 -86
B I nhi bi t M+ meagiredt BAR for mation and at herogenesis (femoral artery cuff)

retention time: 1.80
condition:
15

EX 62: 4-AMINO-2-PYRIDIN-3-YL-PYRIMIDINE-5-CARBOXYLIC ACID
6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M-+H"] measured: 360
20  retention time: 2.86

condition: f

EX 63: 4-AMINO-2-PYRIDIN-4-YL-PYRIMIDINE-5-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

25  prepared as described for example 7
[M+H'] measured: 360
retention time: 2.82

condition: f



After 3 day treatnent of ApoE deficient mce with the respective conpound,
( 1 Om/kg/d 5 pressed in chow), aninmals are anesthetized with an

i ntraper iwonesbssinj ecti on of pentobarbital (60 ng/kg) fol poyagobyrsan

i ntranmuscul ar injection of xylazin (2 ng/kg) and a cuff is placed around
the fenoral artery as described in Mroi et al.( J Adin Invest.
101:1225-32, 1998). Briefly, the left fesoral artery is dissected. A
non-occl usi ve 2,0 mm pol yet hyl ene cuff nmade of PE-50 tubing (inner dianeter
0,56 nrri, outer dianeter 0,965 10 mm Becton D ckinson, Muntain View, Ca)
is placed pxednd ZLNH)RPHWI\EMIL#QH{MDIMS QARBOXWLIC A Gl (6,58,9- The

right fenoral ar ti cuff is
not placed. Tr eaﬂ'ﬁwlﬁﬁkﬁéﬁ;@gﬁ Ct |¥/h€l‘@onpoun§ @Q’Le,é@f éSX;L'Ia 14 days
after surgery. THWITHAERHIL.UGORO-AMEEKcAGIDced. The aorta are taken for

- determ nation of vascul ar eNOS expressions by quantitative western

bl ot ti ng. mBenaned asrgseribedforgxampleaf e harvested, 15 fixed in formalin and
enbedded in affin. 20 cross sections (I 0O ~u.n) are cut fromthe cuffed
porti o of[l\’hEl'err I‘%ﬁaﬁu"F@rﬁr al artery and fromthe correspondi ng segnent of
the right arte f&gons are subjected to standard hematoxylin and eosin
st ai ni ng. kS anal yses are perforned using an inmage anal ysis
conput er PIogram Le| caQWN n, Leica |Imging Systens, Canbridge, GB). For
each cross® §g'<§‘t°flo the area of the lumen, the 20 neointinma and the nedia
are determned. To this end, the neointima is defined as the area between
the lunen and the internal elastic lamna and the nedia is defined as the

ar ea bet wepg gshe 4. m{] N ARG WmM-s%ﬂMYEW %metasev gatio

bet ween t He—area e _neol ntima_and di a 18 expressed as

the neWi nti ma/ medk %TRM%DR%H&EHZ&C%%LQH%TEH Q WéJ)MQEﬁAQT%Up are

conpared to thosewgPHETREFLUORGACEPICACID oup. 25 C Prevention of

at herosclerotic plaque formation in chronic treatnment 30 ApoE defi ci ent

m ce are tpepiredlad descredvieedsampld h t he respective conpound pressed in chow
and fi naIIy sacrificed. Aortas are renoved from each nouse, fixed in
formalin a[MHdHhmtdm(dd!?rwparaffl n. Plaque formation is neasured via lipid
| esions formation in the WO 02/0(r-~~-L(r _87_ PCT/EPO2/(11-t.t9 aortas
(fr om aor tietentiow timeol 8 aphr agn) and i s anal yzed by oil red O staining. For
quantifying the effect of the respective conmpound on vascul ar eNOS
expres§ oncangsionefroral arteries are used in this experinent. The results
obtained in the conmpound group are conpared to those obtained in the

pl acebo group. 5 D Inprovenent of coronary function in diseased ApoE

deficient pice 01 1 1ds ] ( I i {ga GrbH,
Sul zf el d) Map‘gé%ﬁ*rtﬂﬁ&ﬁ&g?@{éﬁ%bﬁmeﬁéﬁéﬁﬁ
Laboratory, Bar H&/A89-TRERAHYRROSHBENZOGY GhOHBRTHENHgYRSAMIBE g are
used in the experinents. Mce are divided into 3 groups (C57BL/6, n=8; apoE
control, np@parepeEasctibedriespa@oiple2 conpound, n=8) and receive for 8 weeks
either a standard rodent chow (containing 4 %fat and 0, 001 % chol esterol)
or a standBtHr]oaeasured il + respective conpound (30 ng/kg/d p.o.). Mce are
anesthetized with sog lljm pent obar bitone ( 100 ng/kg i.p.), and the hearts
are 15 raptetnfiorygesedand pl aced into ice-cold perfusi on buffer. The aorta
i s cannul at e(a and.connected to a perfusion apparatus (HUGO SACHS

ELECTRONI C¥™ HjoR; f)urg, Germany) which is started inmediately at a constant
perfusion pressure of 60 nmHg. Hearts are perfused in a retrograde fashion
W th rmdified Krebs bicarbonate buffer, equilibrated with 95% 02 and 5 %

Q02 and mapRiy. NS vk TRYIR2S @Y}iﬂ)lﬁ E%QthIW@UE-SMBBRﬁQDC hepassed

through a nary veln int eft ventricle and pul | g gMgﬂE t he
-ventriular wal |, 6ehbRdrEERANYIRO:I-BENZQGY (LOMI: N Lo ed to a
ti p-m cromanonet eSALMWWH TRIFEFVORMWNCHTI. ACAID atri um i s cannul at ed

t hrough the sane pul nonary vein and the heart switched to the working node
"With a conplepartd ps ddsosibedofoeeamipde f 10 mm Hg and an afterl oad pressure of
60 mm Hg. Aortic outflow and atrial 25 inflow are continuously neasured

usi ng ul t r fdeHi kmédsoredp3¥bes (HSE/ Transonic Systens Inc.). Coronary flowis
calcul ated as the difference between atrial flow and aortic flow All
henodynani eteioa timee2di/gi ti zed at a sanpling rate of 1000 Hz and recorded
with a PC using spezialized software (HEM Notocord). Hearts are allowed to
stabilize for 30 mn. Al functional henodynam c data are neasured 30
during steady state, and during volunme- and pressure |oading. Left
ventricul ar function curves are constructed by varying pre-|load pressure.
For acquisition of preload curves, afterload is set at 60 nmm Hg and prel oad
is adjusted in 5 ang st eps over a range of 5 to 25 ang Hearts are

I B Y T T | Y LT o T o L N 1



_88 Cains: PCT/EPO2IU 1-4-49 1. An acyl ated

6, 7, 8, 9-t et rahydr o- SH benzocycl ohept enyl am ne according to the general
formil a (Wo obe8iy of its stereoisoneric forns or a nlxtup@Tkﬁ@ﬂ@@jgln any
5 ratio or a pharnaceutlcally acceptable salt thereof R Rz p. CBR3/ A ~
. ORA N s HR wherein 10 R and R4 are independently fron1each ot her

sel ected fromthe group consisting of: §% unsubstituted and at | east
monosubstituted C 1-C ~ -al kyl, C2-C ~ -al kenyl and C2C, -al kynyl, the
substituents of which are selected fromthe group consisting of F OH,

C~- Cg- al kQyNditiéSis- C8-al kyl ) mercapto, CN, COOR6, CONR-RB, and unsubst i t ut ed
. and at | east nonosubstituted phenyl and heteroaryl, the substituents of t5
whi ch are selected fromthe group consisting of hal ogens, pseudohal ogens,
C~-C3al kyl, C,-C3-al koxy and CF3; unsubstituted and at | east

. nmonosubst mms&d RHRHYDROX VR ERINNY, YL ¢HSBENZOIVMIDAZOLEM ch are

sel ected from th ohal ogens,

& ol kyl G, - E4EBRROOE b8, 7 JE RIS 2977

hal oge#is; pseudoBzEN@ﬁé(Clbm{EPHFENd YDRAMIDE SABR WITH mmﬂRJGR(g; 20 and
NO2; R2 and R3 arqh'rﬂf gently fromeach other selected fromthe group
consi sting of: ogens; pseudohal ogens; unsubstituted and at | east
nmonosubst intdthfM aedeferiBbk ¥dr ekiiBprUbst i tuents of which are selected fromthe
group conS|st|ng of OH, phenyl, 2 5 and heteroary |I; OH, Ci -Ci -alkoxy;
phenoxy; @v(ﬂ:)*?rﬁaeas&éd;@ﬁ@; CN, NO2; (C ~ -C ~ al kyl )am no; di(C~ -C ~
-alkyl)amno; (Ci -C6-al kyl)-CONH; unsubstituted and at | east

nonosubst iréteritéo tphe$2- CONH- and phenyl - S02- O, the substituents of which
are selected fromthe group consisting of hal ogens, pseudohal ogens, CH3 and
met hoXy; (erdi@ea:dl kyl ) SO2- O-; unsubstituted and at |east nonosubstituted
(C -C6 WO f12/Ad ~~~li _g PCT/EPO2/01-1~9 al kyl)CO the substituents of

whi ch are sel ected from the group consi sti ng of F, di (C~-CS al kyl ) am no,

rrolidin and pi per and phen t he he art of which can
D obss | X 6% b VENBTIINK A CARBOXY LU AL (o 8 R BABORO S, ng of
C -C3-alkyl, hal m@o@wtmnmN-% YL)- mmscs&mfwmmmm@m-

consi sting of CH CH(C ~-C3-alkyl); Bis selected fromthe group
consi sting of mﬁ‘%ﬁ?ﬁ%ﬁ?@ C3-alkyl); 1 o C independently has the sane

meani as_B: epen ntI the sanme neaning as B; R5 is a group Ar
or a ggougrﬁqg{gas@ﬁ@ﬁl%séj %‘HB‘azn be unsubstituted or carry one or 15 nore
substi tue m t he group consisting of: hal ogens; '

gens l"ﬁééﬁ &b 268

pseudohal unsubstltut ed and at | east nonosubstituted C, -C 1

-al kyl, Clsbhddontth&emg . C2C~o-al kynyl, C -C, -al koxy, (C, -C, -alkyl)am no,
and di (G -Cl-al kyl)am no, the substituents of which are selected fromthe
group congbaditiog fof F, OH, C -Cg-al koxy, aryloxy, (C,-Cg-alkyl)nercapto,
NH2, (C~-C8-al kyl)am no, and di (Cl-C8 20 al kyl)am no; C3-CS-al kandi yl ;
phenyl ; heteroaryl; aryl- or heteroaryl-substituted C ~C4-al kyl; CF3; NO2;
OH, phenoxy; benzyl oxy; (C~-Cl-alkyl)COO S(O nR2; SH, phenyl am no;
benzyl2am @3_9_'0 2;6cDICHROROIN-(NE,9-TETRAHYDRO®Hey| ) - CON(C, - C4al kyl ) -

phenyl - CONH I ’
het er oar yl CO\I(C WAE%S,‘Q @YR/P? gﬁﬁ lcI\E\%]“h‘(g/tlje?oaryl CG,

CF3-CO 25 OCH2(TRIF ACHD) .- - CHZCHZO- COORZ CONR22R23:

ONH(NH2) 3 SO2N ?SOZNH‘ R2~S02N( C, - C6-al kyl ) -: and saturated and
at | east Dprepare as escrlbe or example 7

[M+H"] measured: 335
25  retention time: 2.96

condition: f



nonounsat urated ali phatic, nononuclear 5- to 7-nenbered heterocycles
containing 1 to 3 heteroatons selected fromthe group consisting of N, O
and S, whyyghleises ocycl es can be substituted by one or nD@@Tﬁﬂﬁﬁgﬂgyents
sel ected fromthe group 30 consisting of hal ogens, C, -C3-al

C~- C3- al koxy, OH, oxo and CF3, and wherein said heterocycles can optionally
be condensed to the said group Ar or theysaid group Hetar; and wherein al
aryl, heteroaryl, phenyl, aryl-containing, heteroaryl-containing and
phenyl - cont ai ni ng groups, which are optionally present in the said

substi t uerg 70f tthmvlmmmmmstmmﬁmwcmwm gan be

'iEﬁZfLEFES%?%Sﬂ%ﬁ%@%ﬁ%@dﬂi VO - TR LD, g

0] S- PCT/ EPQ2/ 01-4-t9 R6 is selected fromthe group
. con5| sti nd’r%#a%l-? d‘émbcgfore EZ/ whi ch can be substituted by one or nore

substitue f mthe group consisting of F, C~-Cg-al koxy, and
di (C -Cg- gfvﬁﬁg%ﬁ%{%gd 2’89 -{C~-C45 al kyl) and heteroaryl -(C, -CQ al kyl),

whi ch gan er%nﬁdiP&H?.t% fd by one or nore substituents selected fromthe
group consisting of hal ogens, C, -C4-al koxy, and di (G C6-al kyl)amno; R is
sel ect ed fdopditibRrer group consisting of: H C -C -al kyl which can be
substituted by one or nore substituents selected fromthe group consisting
of F, C~-Cg-al koxy, di (C~-C8-al kyl)am no and phenyl; phenyl; indanyl; and
heteroaryl; and wherein each of the aforenentioned aromatic groups can be
unsubsti t lE)édZDr 3cAMIN b 56-DIMBETIEY BABYRAZINEt S CARBOXYLIG ACGID ¢67 8%t | ng

or G- ‘é??QFKyPSGHSf)f‘?J‘E%@‘J??e@P@Z{’KS’“ SRS DyatbESaLs P, 7 T

whi ch 18an be unSI)BI;THtTRH‘“dJWRQaACﬁ'HﬁeA IDnore substituents fromthe group
consi sting of (C, -C4)-al kox zo di (C, -C3-al kyl )am no; and
unsubstlttﬂf%mfedirﬂ?dﬁﬁcr!béé&fq?%‘?‘médbstitut ed phenyl and heteroaryl, the
substi tuertg}é whi ch %rﬁ selected fromthe group consisting of C ~

- C3al kyl “?P%‘Bﬁ‘ir al ogens, pseudohal ogens, and CF3; R~ independently
has the sane nmeanin ; 25 R~ ~ independently has the sane neani ng as
Ry; R-Z |ﬁ8t§ﬁté%érﬁ?g{78ias the same meaning as R6; 30 R-3 is selected from
t he group c%ﬂ&?bﬁtfl ng of: H, C~-C6-al kyl; unsubstituted and substituted
phenyl, benzyl, "heteroaryl, (C--C6-alkyl)-CO phenyl-CO and heteroaryl CO
t he sullgstltuents of which are selected fromthe group consisting of

hal ogens, pseudohal ogens, C, -C3-al kyl, C,-C3-al koxy, and CF3, and wherein

one o Mo g8 ! bQﬁB]ﬁMﬁMETH?‘E@%fISg -PERIVEDENE 4-SARBOXYIde kCfNt |y has
e same EANTNG &3 &3 FETRANYDRG SELBENZOCY CLOHEPTEN-6-YL)-AMIDE;

SALT WITH TRIFLUORO-ACETIC ACID

prepared as described for example 7
20 [M+H'] measured: 354
retention time: 3.07

condition: f

EX74: 4-AMINO-2-ETHYLSULFANYL-PYRIMIDINE-5-CARBOXYLIC ACID
25 (6,7,8,9-TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE;
SALT WITH TRIFLUORO-ACETIC ACID

prepared as described for example 7
[M+H"] measured: 343

retention time: 2.89



PCT/ EP112/01.1-49 RS is selected fromthe group consisting of: H

C -G -alkyl; (C, -C3-al koxy)-C~-C3al kyl; and substituted and unsubstituted
benzyl, plhenghsamgd heteroaryl, the substituents of which ate/rpeleqied from
the group consisting of hal ogens, 5 pseudohal ogens, C~-C3-al kyl,

C~- C3-al koxy, and CF3, and wherein one or nore of these substituents can be
present; R 6 is selected fromthe groups gonsi sting of: C~-C~-al kyl which
can be substituted by one or nore substituents selected fromthe group
consisting of F, OH C~-Cg-al koxy, axyloxy, (Cl-Cg-alkyl)nercapto,

(C -Cg- al kphamighne and di (C~-Cg-al kyl )am no; CF3; and substituted and

. unsubstituted phenyl and heteroaryl, the substituents of which are sel ected

fromthe group consisting of hal ogens, pseudohal ogens, C--C3-al kyl,
C~- C3al koxy and CF3, and wherein one or nore of these substitutents can be
- present; I1EXRS: i RPYRREDIDIN-IAI-PYRAZINER2REARBOXYIRC, ACID ,2,8,9-

.|ndependently ha a sanme
nmeani ng as R 6; ymggﬁyﬂ%gﬁﬁc%?@%gﬁpﬁﬁjg‘ *gﬂ)ﬂ Eﬁiﬁe

i ndeperident | y hasWI'FH ERHELHORO- -ACEEIGRRACIPE R22 i ndependent|y has the sane
meaning as R ; 30 R23 independently has the sane neaning as Rg; R24
mdependerﬁfPRPf‘th%Sqeﬁ@l@drf@Wmi%b as R ; R25 independently has the same
meani ng as_Rq;,.R26 i ndependently has the same meani ng as R 6; 35 RZ

i ndepender{ﬂ\f%ﬂé%eaﬁ‘llfé sﬁ meani ng as R 6; WO 02/ 0C-t S~G - 92

PCT/ EPO2/ 01, 4-49 .het aryl is a 5 to 10-nenbered, aromatic, nono- or

bi cyclic H@FBP%V@FE?@:@M aining ' one or more heteroatons sel ected fromthe
group conmshf ng. f N Oand S; the group Hetar is a 5 to 10- nenber ed,
aromatic, 1O (3 bi cyclic heterocycle 5 containing one or nore

het er ogt ons sel ected fromthe group consisting of N Oand S; aryl is
phenyl,” naphth-1-yl or naphth-2-yl; t O the group Ar is phenyl, naphth-1-yl

or napht h-gxyl: 1g.ME ﬂgYLAqmﬂ ﬂYRA'ZIWi JMARBOXYLIC ACID (6,7,8.9-
6789t€t‘r7a‘ﬁyro-l—l— enzoc m.ne in ¥( 15
st ereoi soneric f otEERAHYD HrIEE Kg‘&QLm{%l’ﬂ;ENaﬁ &')G#MiDE SALT

phar maceuti cal | y WeTHFFTRIFIEUORO-ACETROA@®Pcording to claim 1, wherein in
the formula (I) R is selected fromthe group consisting of: H

Cl- C4- al Kyprepdred 454desdrited ffor &famipldal ogens; pseudohal ogens;
(G -A-alkyl)-S(Om; and unsubstituted and at | east
15 [M+H"] measured: 297
retention time: 2.80

condition;

EX 77: 6-(4-METHYL-PIPERAZIN-1-YL)-PYRIDINE-2-CARBOXYLIC ACID
20 (6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H"] measured: 365
retention time: 2.59
condition: f
25

EX 78: S-PYRROLIDIN-1-YL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE; SALT WITH
TRIFLUORO-ACETIC ACID

prepared as described for example 7




20 nonosubstituted phenyl and heteroaryl, the substituents of which are
sel ected fromthe group consisting of hal ogens, pseudohal ogens,

Cl- C3- al kyb,020645483- al koxy and CF3, and wherein heteroaryl peg/rpeleGhed from
the group consisting of 5- and 6nenbered heterocycl es containing one or
nore heteroatons fromthe group consisting of NN, O and S; ' 25 30 35 Rz
and R3 are independently from each otheggsel ected fromthe group consisting
of : H, hal ogens; pseudohal ogens; and C, -C3-al kyl; RQ i ndependently has the
same neaning as R; Ais selected fromthe group consisting of CHz and
CHOH, B, QvwHE]BheasiRed:ndgpendently from each other selected fromthe group
. consisting of 2 and CH CHS; wo o2nra;.~~, - 93 PCI/EP02/01-t~9 RSis a
group Ar Qqeteati@n tidg; 3B ar both of which can be unsubstituted or carry one
or ' nore substituents selected fromthe group consisting of: hal ogens; CN;
. NHZ; unsulehditioh:efd and at | east nonosubstituted C--Cg-al kyl, C2-Cg-al kenyl,
Cz- C8al kynyl , C~-C8-al koxy, (C~-C8-al kyl)am no, and di (G -C8-al kyl)am no,
the s substituents of which are selected fromthe group consisting of F,

C, - C6- al koxy, phenoxy, (C~-C6-alk Izrrer capto, NH2, (C--C6-al kyl)am no, and
di (C~- 66al anisrd: &m&lll’mg@ N-1pehNH6, 1% 9-dr HYDROSH-~ or

het er oar y| - subst igEN2OCHCBHHPOEN-607B)-NFLORINGMBE_benzyl oxy;

(C~-C6-al kyl)COO, S(O m(C~-Co) - al kyl ; S%O)m phenyl; S(O m heteroaryl; SH
phenyl am neépabei&)desstibd@ for(ekample-Al kyl ) |0 CONH-;

(C1l-C6-al kyl)-CON(G - C4-al kyl)-; phenyl -CONH-; phenyl - CON(C, - C4al kyl ) -;

het er oar yI[M3®NHmeahetd368r yl - CON(Gi - C4-al kyl )-; (C, -Cs6-al kyl )-CQO

phenyl - CO, heteroaryl-CO CF3-CO -0OCH20-; -0OCF20-; -OCH2CH20-; CHzZCH20-;
COQ( C, - Co-refeitydn) time:QNH2; - CONH( C1- Cb- al kyl ); - CON(di (C, - Ceal kyl ));
CNH(NHZ) ; - S02NH2; - S02NH( C, - C6-al kyl ); -SO02NH(phenyl); ~ 5 SQZN(di (C

~- C~- alokyleppditiog, - C6- al kyl ) SOzNH; (C, - C6- al kyl ) SCzN( C, - C6- al kyl ) -;

phenyl - SO2NH; phenyl - SO2N( C~- C6- al kyl ) -; het eroaryl - SO2NH ;

het er oaryl SOZN(C 1- C6-al kyl )-; and saturated and at | east nonounsaturated

al i phati c, onyc - - red h [ les containing 1 to 3
het gr oat or@ggﬁi e%@ﬁ#@@ﬁ#ﬁﬁ%&ﬁ&@ﬁm@ﬂand S, \?\hi ch

Pet er OEycI es can mzowﬁmommmgm&orﬂﬁlwm%sSié3melvstl(1$flsel eOczlt ed
romthe group c 0 ,-C3-a , C, -C3-al koxy, , 0XO0
and CF3, gnd %eﬁgﬁﬁéﬁa‘?‘goﬁé@f‘l&@gﬁ@g can opti o%al ly be conden)s/ed to the
sai d g,rsoulrb_r aré?lrastd@?crfbgag)r%%gﬁg\e*t ar; and wherein all heteroaryl, phenyl,

het er oary ontal ning an -contai ning groups, which are optionally

present iqm?;mglr&g@gﬁi tuents of the said group Ar or the said group
Hetar, can be 25 substituted by one or nore substituents selected fromthe
group congktehtidiiié: 28 ogens, pseudohal ogens, C~-C3-al kyl, OH,

C~- C3-al koxy, and CF3; heteroaryl is a 5 to 10-nenbered, aronatic, nono- or
bi cycl i ¢ kehditios:fcl e contai ni ng one or nore heteroatons selected fromthe
group consisting of NNb, Oand S; 30 the group Hetar is a 5 to 10- nmenber ed,
aromati c, nono- or bicyclic heterocycle containing one or nore heteroatons
selected fromthe group consisting of NN, Oand S; 35 the group Ar is
phenyl20 ndaBh: 159181ME hb)ﬂhAMlﬂQ‘&-(ﬁﬂ,Wd'ETmRﬂESHM m sOor 2.

PCT/ EP02/ 01. 1 - 19 BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE; SALT WITH

TRIFLUORO-ACETIC ACID
prepared as described for example 7
[M+H"] measured: 310
25  retention time: 2.44

condition: f



3. An acylated 6,7, 8, 9-tetrahydro-SH benzocycl oheptenyl amne in any of its
stereoisoneric forns or a mxture thereof in any ratio or a

phar macewyoaalbissd acceptabl e salt thereof according to clpgir/Rpd2/@fs,
wherein in the formula (1) R is H, halogene or CG-C4-alkyl; R2 and R3 are
each H 10 R4 independently has the sane neaning as R; A B and C are each
CH2; 15 Dis selected fromthe group coggpisting of CH2 and CH-CH3; RS is
phenyl or a group Hetar both of which can be unsubstituted or carry one or
nore substituents selected fromthe group consisting of hal ogens; CN, NHz;
unsubst i t @x82:2n¢-PYRROISIDINONYILNS(®6, 7,80 TETRAHYDROSH, Cz- C6- al kenyl

. CZ-C6 20 al kynyl = (3-8l k -G+ ) n

di (C~-C4-al kyl) aﬁ@&@%ﬁﬁﬁﬁ@'ﬁ%@&m@@@egé&TeW‘FFBm the group
consi sting of F, TRIFCUQRRKeACETICARGIRI kyl ) ner capt o, and NH2;
- C3-CS-al kandiyl ; phenyl; heteroaryl; phenyl- or heteroaryl-substituted
C~- C2- al kyprepagds dep¢ribedforczampleyd ) COO, S(O) n( C, - Ca) - al kyl ;
(C~-A4-al kgjb)}i,,CC]\H;éCi -C4-al kyl ) -CON(C~-C4-al kyl ) -; (C,-CQ al kyl)-CO
phenyl 525 [ hawcaswedPPOCO  CF3- CO - OCH20-; - OCF20-; - OCHz CH20- ;
- CH2CH20-; C,-C_:6-&J kyl); -CONHz; -CONH(Cl-C4-alkyl);
- CON( di ( Cretenton wmeH304 oNH(NHZ) : - SO2NHz: - SO2NH(C, - Ca- al kyl ) :
- SOZNH( phenf{slj.é' - SQZN(di (C, -C4al kyl)); (C, -C4-al kyl } SOZNH- ;
(C -4-al 1939 4% (Cl-C4-al kyl)-; and saturated and at | east nonounsaturated
al i phatic, nononuclear 5- to 7-nmenbered heterocycles 30 containing 1 to 3
het eroatons sel ected fromthe group consisting of N, Oand S, which

heterocyclﬁsgpnsgﬁﬁ?_qtﬁfmﬁm e B¥NFBCS CLOHEP tg selected from
h —Corst 9’dt 'h %g I%BI CHgFT‘EN , d
o3, T wher of 1 Vi ARBAMDS)F EBTDINE JoEARHOXYLIE ASHISEHYL ESTRRGai d

phenyl or the saisdior WATHRREFLUOROWEETIC £¢1p het eroaryl, phenyl,
het er oaryl - cont ai ni ng and phenyl 35 contai ning groups, which are optionally

present | rprépacedsiddscaibs fortenampte 0f the said WO 02/ Q0; -1 (i -95

PCT/ EPO2/ 111~~9 phenyl or the said group Hetar, can be substituted by one
or more syMBiHT ueasised: 4581 ect ed fromthe group consisting of hal ogens,
pseudohal ogens, C,-C3-al kyl, OH, C -C3-al koxy, and CF3; 5 heteroaryl is a 5
t 0 10- nenbretertashn tmexrds8i ¢, nono- or bicyclic heterocycle containing one, two
or three heteroatons selected fromthe group consisting of N, Oand S; the
group Bet &endigon; f5 to 10- menbered, aromatic, nono- or bi cyclic heterocycle
contai ning one, two or three heteroatons selected fromthe group consisting
of NNk, 01 o and S; msOor2. 4. An acyl ated

2 o oo soX B { 4rARINI TS AUS AR TRRAP S o R0 g A Sy )

phar maceut i cal | y PAXRIMIRDINE-SSGARBOXYEDE acxCHYi ng6,/ 8, RIETRAHYDRO-5 s 1

to 3, wherein in lﬂ% ‘gﬂ der Y, gene or C -C4-alkyl; 20 RZ

and R3 are each I# 6?{1 epgm;“eﬂrﬁl% dhg]s"vﬁl\gﬁégrre meaning as Rl; 25 A, B and

C are ach{fdfed 43 describll E6ilekEmpledM the group consisting of CH2 and CH CH3;
[M+H"] measured: 281

retention time: 2.67

condition: f

25 EX85: IMIDAZO[1,2-A]PYRIDINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H"] measured: 306

retention time: 2.91



RS is phenyl or a group Hetar both of which can be unsubstituted or carry
one or 30 nore substituents selected fromthe group consisting of F, d;
Br; Cl - C3velobmésssdc, C3- al koxynet hyl ; 2-am no- 3, 3, 3-tri fl uopeTRPepyils1y CF3
C3- CS- al kandi yl; phenyl; heteroaryl; benzyl; heteroaryl-nmethyl; OH

C~- C3- al koxy; phenoxy; trifl uoronet hoxy, 2, 2 2-trifluoroet hoxy, (C
1-4-al kyl ) COG, (C, -C3-al kyl ) mer capt-061 -phenyl nmer capt o;

(C, -C3-al kyl)sul fonyl; phenylsul fonyl; NH2; (C,-C4-al kyl)am no; 35

di (Cl-C4-al kyl )am no; (C, -C3-al kyl)-CONH-; (C, -C3-al kyl)-SOzNH;

(C, - C3- akhkmdition: f\WO U2/ (1G-S~G - 96 PCT/ EP02/ 01~~9 CO, phenyl -CO -OCHzO ;
-OCFZO; -CH2CH20-; COQ(C (-CA-al kyl); -CONHz; ' -CONH(C, -4-al kyl);

- CON( di (C, C4- al kyl )) CN; - SO2NH2; - SOzNH( C~- C4- al kyl ) ;

- SOz N( di C4a|k pyrrolidinyl: piperidin hal i n and
. thiomorp PUBY T BER AR AL 1B CARBOR Y L1
het er oar yl - cont ACTNY ange,pB8ENY ETRANY DROSHEBENZAGPEY CHOHEPTEN-6YLpnal |y
present in the z@gﬁ?éubstltuents of the said phenyl or the said group
Hetar? can be s uted by one or nore substituents selected fromthe

gr oup COEE‘%P?C"%(QQ%E@%ﬁ&%QEm 1Qs,eudohal ogens, C, -C3-al kyl, OH,

C -C3-al et2r 08 ryl is selected fromthe group consisting of:

furyl, t hi azol yl, isothiazolyl, oxazolyl, isoxazolyl,
pyr azol y%[anJhg%%"Fécf@%y“ dazi nyl, pyrazinyl, pyri dyl, pyri m di nyl ,

benzoi m dagbo timdenzt hi azol yl , benzoxazol yl, quinolinyl, isoquinolinyl,

qui noxal i nyl, qui nazolyl, |ndonI benzof uranyl, benzot hi ophenyl, and

i ndazol ylcondiﬁoﬁrfe group Hetar is selected fromthe group consisting of:

furyl, pyrrolyl, thienyl, thiazolyl; isothiazolyl, oxazolyl, isoxazolyl,

pyraaol yl, im dazolyl, pyridazinyl, pyrazinyl, pyridyl, pyrimdinyl,

benzoi m dazol yl, benzthi azolyl, benzoxazolyl, quinolinyl, isoquinolinyl,

qui noxal iIEX/B7: qUFHSMRQPYL}MMFLU(H&M'EIHMIIH—BENZ@MIDAZ@I}E@-I , and

i ndazolyl. 5. Ag (f6 7,8, 9- tgtéﬁﬁydro SH—?@ YETREIVPRO-sfY ne 1 n

any of its steremsorrerlc orns or m xture the |n any ratio or a

phar maceut i cal | ﬁMﬁWﬁP@Hﬂ'ﬁENﬁeﬂbﬁM&%r ding to any of the clains 1
to 4, wherein in the formla 28r7(|) R is H halogene or G-C4-alkyl; RZ
and R3 amEenadips escﬁﬂ?e‘%@rleﬁé@@é dently has the sane neaning as R ; A B and
C are ea&&l gﬁ lzt [11CGLS~G 97 Dis selected fromthe group

consilsti B1gasutedly CH3; PCT/EP02/01~.19 RS is selected fromthe group
consistin 4- fI ophenyl, 4-chl orophenyl, 45 bronmophenyl, 4-(C ~

- C3-al koX g‘f‘ %%W? -trifluoronmethoxyphenyl, 2-bronp-4 fluorophenyl,

2-chl oro ﬁlqrfophenyl 3, 4-di net hyl phenyl , 2, 4-di net hyl phenyl,

4chl or o- yl phenyl 2-hydroxy-4-nethy|pheny|, 2- hydr oxy- 4- et hoxyphenyl ,
2met hoxy- 4 nethylphenyl 4- phenoxyphenyl, 3-fl uoro-4-net hyl phenyl,

benzo[ 1, 3] di oxol - 5-yl, 2 2-di fl uoro-benzo[ 1, 3] di oxol -5-yl,

2, 3-di hydmbsnzw-w,w,wffrEWRWHYDRo 5H-BENZOCYCLOHEPTEN-6-YL)-4-

1- (4-chl 6ro- phe ol y

1 (2781 vor o pnerAy L ROMERIRIEN G ANIBE PACT Wigw ApaioRe-s ..

1 Hindol e-4-yl AGEHC addDe- 6-yl, 1-isopropyl-2-trifluoronethyl -

H benzoi m dazol e-5-yl, 1-nethyl - 3- oxo- 1, 2, 3, 4t et r ahydr o- qui noxal i ne 6-yl,

1- phenyl -Iﬁenamd‘asmscmbedrﬁ@}ﬂexampb\ﬂr azol e- 4- yI 2- (2hydroxy-pyridin-4-yl)-1

H-benzoi m dazol e-5-yl, 2-(4-cyano-phenyl)-1 H ~ 5 benzoi ni dazol e-5-yl,

2, 4- di metlMH'dsmepanred: 3391 | 2, 4- di met hyl - pyri ni di ne-5-yl

2, 4di net hyl -t hi azol e- 5 yl, 2,5-di nmet hyl - 1H pyrr ol e-3-y|,

2, 5-di rret@ﬁ‘?ﬁ“‘l"%@r%ﬁ 1Hpyrrol e-3-yl ,

2, 5-di et -1-pyridin-4-yl met hyl - 1H-pyrro|y|,

-+ 2,5-c% "I‘?éfi Ptpirazol e-3-yl, 2,6-dichioro-pyrid-3-yl,

2, 6- |nethoxy pyrid-3-yl, 2,6-dinethyl pyrid-3-yl,

2-am no- 4, 6-di net hyl -pyrid-3-yl, 2-am no-6-chloro-pyrid-3-yl, 2-amno
EX 89: 3,5-DIMETHYL-1H-PYRAZOLE-4-CARBOXYLIC ACID (6,7,8,9-

TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7



20 pyrid-3-yl, 2-chloro-6-nmethyl-pyrid-3-yl, 2-chloro-pyrid-4-yl,
2-cycl opropyl - 4net hyl -t hi azol e- S-yl ,

2- di met hwyahogsde met hyl -t hi azol e-5-yl, 2-di et hyl am nopy pic§ oy 40
2- et hyl - 5- et hyl - 2H pyr azol e- 3-yl, 2-hydroxy-6-net hyl -pyrid-3-yl,
2met hyl - 1H benzoi m dazol e-5-yl, 2-net hyl - 3H benzoi m dazol e-5-yl,
2-met hyl - pyrid3-yl, 2-methyl-6-trifl uogpmethyl-pyrid-3-yl,

2-met hyl -t hi azol e-5-yl, 2-norpholin-4 25 yl-pyridin-4-yl,

2-nor pholin-4-yl -pyrimdine-5-yl, 2-pyrrolidin-1-yl-pyridin-4-yl,

3, 5- di met{MHH'] Mepytired: @82- 4-yl , 3-ami no- 5, 6- di net hyl - pyrazi ne- 2-yl,

. 3-am no- 5net hyl - pyrazi ne-2-yl, 3-am no-pyrazine-2-yl,

3- di et hyétamiomainde: i@yl - phenyl , 3 di et hyl am no- phenyl ,

3H- benzoi m dazol e-5-yl, 1 H benzoi nm dazol e-5-yl,

. 3net hanesahdiboyifani no- 2- met hyl - phenyl, 3- met hanesul f onyl ami no- phenyl ,
3-nmet hyl 3o isoxazol e-4-yl, 3-norpholin-4-yl-phenyl,

3- pi peridin-1-yl-phenyl, 3-pyrrolidin-1-ylphenyl,
4-(2,2,2-trifluoro-ethoxy)-phenyl, 4,6-dinethyl-pyrid-3-yl,

-am Ao- 2et hyl sul f anyl - pyri m di ne-5-yl, 4-ani no-2-met hyl - pyri m di ne-S-yl,
- chl or o- 3net hanesul f onyl am no- phenyl , 4-chl or o- 3- sul f anoyl - phenyl ,

- met hyl - 3nmet hyl am no- phenyl , 4-nmet hyl -t hi azol e-5-yl, pyridine-2-yl,

,6,7,8-t hy i NOMis B33 c A0 NO= - - | e-4-yl,
- met han&-ﬁonﬁlmmT ;')é‘é%&xgtﬁgts‘%@m ?‘%ﬁ@%ﬁ%ﬁ%‘&y@%‘?é& yl,
- et hyl - i soxaz @ENZOQY CEOHRREEN-6-V0)-AMIRESSAET-WETHCTREALUORO{ ~9
yrid-3-yl, 5- g ne-2-yl, 6-chloro-pyrid-3-yl,

6- cyano- pyri d- g?‘;(lf;&fi‘%eélxrrcg?hyl am no-pyrid-3-yl, 6-ethynyl-pyrid-3-yl,

6- met;gox yyEabedl asRédribed forlex g&whoxy- pyrid-3-yl, _

6- et hyl - 2- et hyl am no- pyri d- 3-yl, 6-nethyl am no-pyrazi ne2-yl,

met hyl {M#H'(maylred:8180r phol i n-4-yl -pyrid-3-yl,
pyrrolidin-1-yl-pyrid-3-yl, 5 imdazo[1l, 2-a]pyridine-2-yl,

trifl ugetensidrntythe:®/76 d- 3-yl, and pyrimdine-4-yl. 6. An acyl ated

7,8, 9-tetrahydro-5H benzocycl oheptenyl amne in any of its stereoisoneric
forns or cenditigb:fre thereof in any ratio or a pharmaceutically acceptable
salt thereof according to any of the clains 1 to 5, selected fromthe group
10 consisting of: 2,5-dinethyl-1-pyridin-4-ylnmethyl-1H pyrrol e-3-carboxylic
acid (6,7,8,9-tetrahydro SH- benzo%cl ohept en- 6- ﬁlE)N am de '

5- metHy| -EX 8kengtME A6 S, 4 TETRAHYDROSH-BENZOCY CLOHEPTEN-6-

(6,7, 8, 9-t et r ahwdryoNFEOIFENAMIDE;ERT SNTBHYT RIFIWORO-ACETIC ACID

H i ndol e- 6- carboxylic 15 acid

(6, 7, 8, 9preiaralhasdieseribed farexampld bhept en- 6-yl ) - ami de, 5- net hyl - pyrazi ne- 2
carboxylic acid (6,7, 8, 9-tetrahydro-SH benzocycl ohept en-6-yl)-am de,

2- et hy| [BHIED measired 28] e- 5- car boxyl i ¢ aci d

(6,7,8,9-tetrahydro-SH benzocycl ohept en-6-yl)am de, 2-nethyl-1

H benzoi meigatien #me-%6Y boxyl i ¢ aci d

(6,7,8,9-tetrahydro- SHbenzocycl ohept en-6-yl ) - am de,

2- amio- eorditier. N- (6, 7, 8, 9-t et r ahydr o- SH 20

benzocycl ohept en- 6-yl ) - ni coti nam de,

N-(6,7,8,9-tetrahydro- SH benzocycl ohept en

6-yl)-4-( 2- 4y r Q- - i

o byt 1 of (X825 FERIA -SRIV AEDSHALOLE S CARBORYIIC ACIR (67855 | na
de, TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

6- met hyl - 2- et hyl am no-N- (6, 7, 8, 9t et r ahydr o- 5H- benzocycl ohept en-6-yl ) - ni cot
i nam de, Bepangdas-dssa@ibed denaxgmplahzi ne- 2- carboxylic acid

- (6,7,8,9-tetrahydro-5H henzocycl ohept en-6-yl)-am de, 4 25

f I uords- N-IMsHH ] gneasured: 298y dr o- SH- benzocycl ohept en- 6-y1 ) - benzani de,
3-pyrrolidin.1 . \ .

-yl - N- (6, 7etsnéon Wned 9 - SH- benzocycl ohept en- 6-y1 ) - benzani de, 2, 4- di met hyl
- thiazol e-?.—.ca.r oxylic acid

(6,7, 8, 9-PBERVdr o- SH benzocycl ohept en- 6-yl ) - ani de, 2

am no-N-(6,7,8,9-tetrahydro-5H benzocycl ohept en-6-yl)-ni cotinamde, 2,6

di met hyl - N- (6, 7, 8, 9-t etrahydr o- SH benzocycl ohept en-6-yl ) - ni coti nam de,
3-am no 30 5-nethyl -pyrazi ne-2-carboxylic acid

(6,7,8,9-tetrahydro- SH benzocycl ohept en- 6-yl } WO (12/ OG~s: ~G -99

T OO bhbhDb

6-
6-
6-
6,



PCT/ EPO2/ (1 1-t~9 am de, and 3-am no-pyrazi ne-2-carboxylic acid
(6,7,8,9-tetrahydro-SH benzocycl ohepten-6-yl)-amde. 5 7. An acyl ated

6, 7, 8, 9- twbrpahyiL®- SH benzocycl ohept enyl am ne accordi ng peTigee,@QRer al
formula (1) R O5 R 10 as defined in any of the clainms 1 to 6, in any of
its stereoisonmeric forms or a mxture thereof in any ratio or a
pharmaceutical ly acceptable salt theregf_for use as pharmaceutical. 15 8.
The use of a conpound as defined in any of clains 1 to 6 in any of its
stereoi sonmeric fornms or a mxture thereof in any ratio or a

phg_r rraceun::i(%k I %’4-@@[1@,3}&'HI&M@0LE@IC4KDOME3N AC&DOT @,7,8,9-

. nmedi canent for | e r a

NO synt hase. 20 ﬁﬁmg&%gﬁﬁgﬁgiéﬁﬁlﬁﬁwg%ﬂ'@mﬁ#f claimse 1 to 6
in any of i er eoi.s ric for or a mxture thereof in any ratio or a

. phar naceLRrFé%?iéls‘%é%qf?gﬁﬁeé‘ag&? irfhereof for the manufacture of a

medi canmen iqu] hdeulGealgment of cardiovascul ar diseases, stable or unstable

angi na pectori's, coronary heart disease, Prinznetal angina, acute coronary

syndr gve, cR8abh tifdl 2 9§ €, nyocardial infarction, stroke, thronbosis, 2s

peri pheral artery occlusive disease, endothelial dysfunction,

at her oscl @ndRion; f WO 02/ UG 4S~G - 100 PCT/EP02/01 ~~9 restenosis,

endot hel damage after PTCA, hypertension, essential hypertension, '

pul nonary hypertension, secondary hypertension, renovascul ar hypertension,

chroni c gl onerul onephritis, erectile dysfunction, ventricular arrhythm a,
di abet es, EXi%bet P METHYIRIS@XAZOISE-4/EARBOXYLYC ACID (HH8YRY, angi ogenesi s,

astha_br onchi al pyRHAPHRASHERENZGEY i HEEPTERGENL VRS | VT

ost eoporosi s, res ed nendry pe mance or a rest ability to

| ear ny, or ,fe@[r 4 BE4ds QI BB @mptéy di ovascul ar risk of postmenopausal woren
or after ?n aﬁe o(% contraceptives. 10. A pharnmaceutical preparation

conpri si ngen |héReleliveridose of at |east one conpound 10 of the formula (1)
as defined inany of clains 1 to 6 in any of its stereoisoneric forns or a
m xt ure tRendoh tine: 208 rati o and/ or a pharnmaceutically acceptable salt

t hereof and a pharmaceutically acceptable carrier. 11. A pharnaceuti cal

pr epar at i eondatomof di ng to cl ai m 10, which pharmaceutical ~ 5 preparation is
inthe formof a pill, tablet, lacquered tablet, sugar-coated tablet, '
granule, hard - or soft gelatin capsule, aqueous, alcoholic or oily

sol ution, syrup, enulsion or suspension, su ositor%, sol ution for

| nj ecis onEX9S: nf L6k BhUQRORRENY ) FeDIMETHYLayH-RYBAZQUEA t hor apeut i ¢
systems, nasal SEARBOXYLICACID E,’Y’,B,@-—TETWDN@SH& implant or rod. 20
12. A method for_ithe syn [ according to any of the clains
1 to 6, which mﬁﬁﬁﬁﬁﬁé}ﬁ@i@l’f ﬁﬁ%ﬁg?%gpeacti on of the respective
6,7,8,9-tet rag dsr‘?SI-ll;i befr%r}zpc%cl h;pt enyl amine with an appropriate acid or
aci d chl oPPBE°T A eﬁ%tb eSeHEC Tt ' an appropriate base and/or an appropriate
coupling ' i y 25 followed by a functionalization of the

t hus- obt a nﬁ@ﬁcrg%ggﬂ&g?-}é

.'{A’ 'I;I\lZJQLGAA@Yrge@A.ﬁanﬁﬁ{e: A6 A A A RAse Ase. A .AA AL . As. ALL. AIsL. AY _. A
2. A[s. AscNaitidhf SL. A A A 1. As% A3{s. AUs. As. A" . AU . A" . Als. A" % A A{ % A&s2. A
s.As.AL.Ahs

A{s.As_.A{s. Al .A.Ahs. AU . AAs. A" . AhsY. As. As. As. Aa 9. As, . AUs. As. Al s. Asl| . A
.As. A" . Als. As. As. A" . AFsr. A3s. Al ". A{s. A3Us. AYL_. Ahs. A". A". Al ". AsB. Asg. AC. A" ¢
. A" E. As. AEX 9% . AWSDIMETHYL-APHENAd 1 H{PYRR{OLE-3-CARBOXYILIGQRACID

(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

25  prepared as described for example 7
[M+H"] measured: 359
retention time: 2.87

condition: f
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}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca

] ca] ca] cPa] ca] ca] cal] ca] ca] cPa] cal] calggp! s" !!d!I!I"" ###
#IAH#" )W ** X, ~,,,,..\.zupje_ZU ca] caU] ca] caU ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca]ca!\....0#0&0)0X0

1334#4RAENK 9% 5 35MBEINANES UTFONYLAMINO N6 [ 80 MEAIRAHYZIIRG]5ER] ca] ca] cal] ¢

. g] Eagca])cal caj Cﬂﬁiﬁ@f&ﬁwﬁ@-fﬂi-ﬁﬁlﬁﬁb@] ca] ca] ca] ca] ca] ca] ca! L9]
?@D1D5 r “HddePe_e{vql gb] Wgb\ V] UU] ca] ca] ca] ca] ca] ca

. cal] cay Wﬁ%ﬁ%&ﬁ%ﬁ}‘%’&ﬁ cal ca] ga?cglﬂ ca]gca\LjJ] cg% ca} ca} ca} ca} ca} ca}

cal calc i2lshl UVWWXZX* 2<zZ

| } }H ;J]~Xi~$§ xi%{%ﬁﬂ]gg cgfgg] ca] ca] ca] ca} E:g] cal] ca] caU] ca] ca] ca] ca] ca]ca]c

a] ca] gaUlghsaldinal£ed ca] ca] ca) ca] ca] ca] cal] ca] cal TAFW/ *-9VIt *~ytnicMYid_Z

U] ca] ca] calU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca]

ca] ca] calceadieiah:.caU] cal caljcaljca T

5PSku~~xSR% xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] c
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prepared as described for example 7
[M+H"] measured: 287
retention time: 4.63

condition:
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retention time: 4.73

15 condition: f

EX107: 3-(4-METHYL-PIPERAZIN-1-YL)-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
20  [M+H'] measured: 364
retention time: 3.49

condition: f

EX 108: 3-MORPHOLIN-4-YL-N-(6,7,8,9-TETRAHYDRO-5H-
25 BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
[M+H'] measured: 351
retention time: 5.11

condition: T
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EX 109: 4-METHYL-THIAZOLE-S-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)- AMIDE

prepared as described for example 7

[M+H'] measured: 287

EX110: 4,6-DIMETHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER 1)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 295
retention time: 10.32

condition: b

EX111: 4,6-DIMETHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER 1II)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H'] measured: 295
retention time: 17.01

condition: b

EX 112: 2,6-DIMETHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER I)

prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H"] measured: 295

retention time: 6.37
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EX113: 2,6-DIMETHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER II)

5 prepared as described for example 7 starting from racemic amine and separating the
resulting racemate

[M+H'] measured: 295
retention time: 10.41
condition: b

10

EX 114: (S)-3-AMINO-5-METHYL-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H"] measured: 297
15 retention time: 2.52

condition: d

EX 115: (S)-3-AMINO-5,6-DIMETHYL-PYRAZINE-2-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE

20 prepared as described for example 7
[M+H'] measured: 311
retention time: 2.60

condition: d

25 EX116: (S)-6-METHYLAMINO-PYRAZINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)- AMIDE

prepared as described for example 7
[M+H"] measured: 297

retention time: 2.28
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EX 117: (S)-6-DIMETHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

s  prepared as described for example 7
[M+H'] measured: 310
retention time: 1.75

condition: d

10 EX118: (S)-6-PYRROLIDIN-1-YL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

prepared as described for example 7
[M+H'] measured: 336
retention time: 1.82

15 condition: d

EX 119: (S)-3-METHANESULFONYLAMINO-4-METHYL-N-(6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
20 [M+H'] measured: 373
retention time: 2.26

condition: d

EX 120: (S)-2-CYCLOPROPYL-4-METHYL-THIAZOLE-5-CARBOXYLIC ACID
25 (6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H"] measured: 327

retention time: 2.52
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EX 121: (S)-2,5-DIMETHYL-1-PHENYL-1H-PYRROLE-3-CARBOXYLIC ACID

(6,7,8,9-TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE
5  prepared as described for example 7
[M+H"] measured: 359
retention time: 2.83

condition: d

10 EX122: (S)-2,5-DIMETHYL-2H-PYRAZOLE-3-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H'] measured: 284
retention time: 2.28

15 condition: d

EX 123: 6-METHYL-2-METHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER I)

prepared as described for example 7 starting from racemic amine and separating the
20 resulting racemate

[M+H"] measured: 310
retention time: 9.35

condition: g

25 EX124: 6-METHYL-2-METHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE (ENANTIOMER II)

prepared as described for example 7 starting from racemic amine and separating the

resulting racemate

[M+H"] measured: 310
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EX 126: (S)-3H-BENZOIMIDAZOLE-5-CARBOXYLIC ACID (6,7,8,9-
10 TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)-AMIDE

prepared as described for example 7
[M+H"] measured: 306
retention time: 3.81
condition: d
15 |

EX 127: 1-METHYL-3-0XO0-1,2,3,4-TETRAHYDRO-QUINOXALINE-6-
CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-5H- BENZOCYCLO-
HEPTEN-6-YL)-AMIDE

prepared as described for example 7

20 [M+H'] measured: 350

EX 128: (S)-2-AMINO-6-CHLORO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

prepared as described for example 7
25  [M+H'] measured: 316
retention time: 2.52

condition: d
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EX 130: (S)-6-METHOXY-N-(6,7,8,9-TETRAHYDRO-5H-
10 BENZOCYCLOHEPTEN-6-YL)-NICOTINAMIDE

prepared as described for example 7
[M+H"] measured: 297
retention time: 2.34
condition: d
15

EX131: (S)-3-DIMETHYLAMINO-4-METHYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
[M+H'] measured: 323
20 retention time: 1.85

condition: d

EX 132: (S)-3-PYRROLIDIN-1-YL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

25  prepared as described for example 7
[M+H"] measured: 335
retention time: 2.71

condition: d
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EX 134: 5,6,7,8-TETRAHYDRO-QUINOLINE-3-CARBOXYLIC ACID (6,7,8,9-

TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-AMIDE; SALT
10 WITH TRIFLUORO-ACETIC ACID

prepared as described for example 7
[M+H"] measured: 321
retention time: 1.83
condition: f
15

EX 135: 4-METHYL-3-METHYLAMINO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
[M+H"] measured: 309
20  retention time: 2.15

condition: f

EX 136: 2-CHLORO-5-METHANESULFONYLAMINO-N-(6,7,8,9-
TETRAHYDRO-SH-BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

25  prepared as described for example 7
[M+H"] measured: 393
retention time: 2.78

condition: f
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prepared as described for example 7
5  [M+H'] measured: 316

retention time: 2.91

condition:

EX 138: 4-CHLORO-3-SULFAMOYL-N-(6,7,8,9-TETRAHYDRO-5H-
10 BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE; SALT WITH
TRIFLUORO-ACETIC ACID

prepared as described for example 7
[M+H"] measured: 379
retention time: 2.75

15 condition: f

EX 139: 3-METHANESULFONYL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
20 [M+H"] measured: 344
retention time: 2.74

condition: f

EX 140: S-METHANESULFONYL-2-METHYL-N-(6,7,8,9-TETRAHYDRO-5H-
25 BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7
[M+H"] measured: 358
retention time: 2,77

condition: f
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EX 141: 3,6-DICHLORO-PYRIDINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5H-BENZOCYCLOHEPTEN-6-YL)- AMIDE

prepared as described for example 7
[M+H"] measured: 336
retention time: 5.19

condition: ¢

EX 142: 4-BENZYLAMINO-PYRIDINE-2-CARBOXYLIC ACID (6,7,8,9-
TETRAHYDRO-5SH-BENZOCYCLOHEPTEN-6-YL)- AMIDE

The title compound was obtained starting from 4-chloro-pyridine-2-carboxylic acid
(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)- amide using benzyl amine as solvent at
130 °C. After 4 h the solvent was removed i. vac. The residue was stirred with ethyl acetate
and H0. Filtration of the crystalline solid furnished the substitution product in 52 % yield.

[M+H"] measured: 372
retention time: 2.00

condition: d

EX 143A: 3-BENZYLAMINO-6-CHLORO-PYRIDINE-2-CARBOXYLIC ACID
(6,7,8,9-TETRAHYDRO-5H- BENZOCYCLOHEPTEN-6-YL)-AMIDE

A solution of the compound of example 141 (383 mg, 1,14 mmol) in 6 ml benzylamine
was stirred for 4 h at 130 °C. After cooling down to room temperature, the solvent was
removed i. vac.. The residue was dissolved in ethyl acetat and washed with HyO and 1 N
HCI. The organic layer was dried with Na,SO4 and concentrated i. vac.. Purification by
silicagel chromatography furnished the title compounds as crystalline solids in 56 %
(example 143 A) and 35 % (example 143B) yield, respectively.

[M+H"] measured: 406
retention time: 6.20

condition: ¢
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condition: ¢

EX 144: 3-AMINO-PYRIDINE-2-CARBOXYLIC ACID (6,7,8,9-TETRAHYDRO-
SH-BENZOCYCLOHEPTEN-6-YL)- AMIDE

10 255 mg (0,63 mmol) of the compound of example 143 A were dissolved in 15 ml methanol
and 1 ml dichloromethane. After adding a catalytical amount of Pd/C (10 %), the reaction
mixture was stirred under H2-atmosphere for 3 h at room temperature. The reaction
mixture was filtered over celith and the filtrate concentrated i. vac..

. [M+H"] measured: 282
15 retention time: 2.58

condition: d

EX 145: 3-METHANESULFONYLAMINO-PYRIDINE-2-CARBOXYLIC  ACID
(6,7,8,9-TETRAHYDRO-5H- BENZOCYCLOHEPTEN-6-YL)-AMIDE

20 To a solution of compound of example 144 (113 mg, 0,40 mmol) in 3 ml pyridine was
added a catalytical amount of DMAP and a solution of 50,4 mg (0,44 mmol) of methane-
sulfonyl chloride in 0,5 ml of dichloromethane. The reaction mixture was stirred for 30
min at 0 °C and 5 h at room temperature. After the reaction was kept at room temperature
over night, another 1,2 equivalents of methanesulfonyl chloride were added and the

25  reaction mixture was stirred at 50 °C for 10 h. After removing the solvent i. vac., the crude
product was dissolved in ethyl acetate and washed three times with H,O and dried over
Na;SOs. Silicagel chromatography furnished 138 mg of the title compound as crystalline
solid.

[M+H"] measured: 360
30 retention time: 2.68

condition: d
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[M+H"] measured: 282
retention time: 1.69
condition: d
10

EX 147: (R)-(+)-4-BROMO-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-BENZAMIDE

prepared as described for example 7 starting with (R)-6,7,8,9-Tetrahydro-5H-
benzocyclohepten-6-ylamine

15 [M+H'] measured: 344
retention time: 5.42

condition: ¢

EX 148: 2-(4-METHYL-PIPERAZIN-1-YL)-N-(6,7,8,9-TETRAHYDRO-5H-
20 BENZOCYCLOHEPTEN-6-YL)-ISONICOTINAMIDE; SALT WITH
TRIFLUORO-ACETIC ACID

200mg (0,67mmoles) 2-chloro-N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-

isonicotinamide (example 42) and 2ml N-methylpiperazine were heated for 8 h to 180 °C

in an autoclave . The resulting mixture was evaporated to dryness and purified using
25  preparative HPLC (RP18, acetonitril/water, 0,1% TFA). Yield: 170 mg (70%)

[M+H'] measured: 365
retention time: 3.75

condition: ¢
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condition: b

EX 150: (-)-2-PYRROLIDIN-1-YL-N-(6,7,8,9-TETRAHYDRO-5H-
10 BENZOCYCLOHEPTEN-6-YL)-ISONICOTINAMIDE

prepared according to the procedure described for example 148 and subsequent separation
of the enantiomers by chiral HPLC

[M+H"] measured: 336
retention time: 8.15

15  condition: b

EX 151: (-)-2-MORPHOLIN-4-YL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-ISONICOTINAMIDE

prepared according to the procedure described for example 148 and subsequent separation
20  of the enantiomers by chiral HPLC

[M+H"] measured: 352
retention time: 5.25

condition: b

25 EX152: (+)-2-MORPHOLIN-4-YL-N-(6,7,8,9-TETRAHYDRO-5H-
BENZOCYCLOHEPTEN-6-YL)-ISONICOTINAMIDE

prepared according to the procedure described for example 148 and subsequent separation
of the enantiomers by chiral HPLC

[M+H"] measured: 352
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CHROMATOGRAPHIC CONDITIONS (HPLC) FOR EXAMPLES 3-152

condition a Chiralpak AD, 250 x 4,6 mm, 10 (Daicel),
acetonitril:isopropanol:n-heptane = 50:3:4,
Iml/min

condition b Chiralpak AD, 250 x 4,6 mm, 10 (Daicel),

acetonitril,Iml/min

condition ¢ Merck Porospher 55x2mm, 5p, gradient:
95% H20 (0,05%TFA) to 95% acetonitrile,
4 min, 95% acetonitrile 1,5min, 0,5 ml/min )

condition d YMC J'Sphere ODS H80, 33x2.1 mm, 3p,
gradient: 90% H20 (0,05%TFA) to 95%
acetonitrile, 2.5 min, 95% acetonitrile 0.8
min, 1 ml/min )

condition e Chiralpak AD, 250 x 4,6 mm, 10 (Daicel),
acetonitril:methanol = 95:5, 1ml/min

condition f LiChroCart 55-2, PuroSpher STAR; RP 18 ¢
(MERCK), solvent A: acetonitril/water
(90:10) + 0.5% formic acid; solvent B:
acetonitril/water (10:90) + 0.5% formic acid;
gradient: 95% B 0,5 min, 95% B to 5% B in
1,75 min, 5% B 2,5 min; Iml/min

condition g Chiralpak AD, 250 x 4,6 mm, 10u (Daicel),
n-heptane:ethanol/methanol = 50:1:1,

Iml/min

retention times are given in minutes (for each condition)
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5  Activation of eNOS transcription was measured as described in detail in Li et al.
“Activation of protein kinase C alpha and/or epsilon enhances transcription of the human
endothelial nitric oxide synthase gene”, Mol. Pharmacol. 1998; 53: 630-637.

Briefly, a 3,5kB long fragment 5 of the starting codon of the eNOS gene was cloned,
sequenced and cloned in firefly luciferase expression plasmids to monitor activation of the

10  eNOS promoter by reporter gene activity. A human endothelial cell line stable transfected
and expressing this promoter-reporter construct was used for compound testing. Cells were
incubated for 18h with compounds.

All compounds were dissolved before in sterile DMSO. A final concentration of 0.5%

15 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

20  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. ECsy 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

25 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 18h and the effect on eNOS protein expression determined
by a quantitative Westernblotting procedure. After compounds incubation, HUVEC were
lysed in ice-cold lysis buffer containing 10mM Tris-HCI, pH 8.0, 1% SDS and protease

30 inhibitors. The lysate was subjected to a standard denaturating polyacrylamid gel
electropheresis and blotted to nitrocellulose membranes. Using a specific primary
monoclonal antibody (Transduction Laboratories, UK) and alkaline phosphatase labelled
secondary antibody (Jackson Labs), a specific eNOS protein band was visualized and
quantified based on a chemifluorescence detection method.
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Compound No: | EC-50 | TIR(max)
(uM)

1 0.02 3.3
la 0.001 3.2
1b 6.0 2.9
2 6.0 2.2
3 <0.08 2.2
4 <0.08 2.8
5 <0.08 3.0
6 <0.08 3.0
7 0.075 3.3
10 0.256 3

11 2.1 2.0
12 0.136 3.0
13 8.8 2.0
14 1.2 1.7
15 0.779 3.1
16 0.038 2.9
20 0.016 3.1
21 8.2 2.6
22 0.083 3.1
24 0.030 3.1
25 0.031 3.1
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10 28 0.049
29 9.6 34
30 0.020 3.5
31 5.0 2.8
32 0.047 3
33 3.3 2.6
34 0.060 2.8
35 33 3.5
36 0.050 3.3
37 0283 | 29
39 0.496 2.9
43 0.080 3.2
45 0.060 2.9
47 0.020 3.4
48 0.590 3.4
49 0.040 3
50 1.8 3
54 0.042 3.2
56 0.168 3
58 19 2.5
39 0.019 3.2
61 23 3.4
64 16 3.1
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76 0.572 3.1

81 0.053 3.3

82 0.283 3.2

85 15 3

91 2.3 2.9

96 0.020 3

97 1.0 2.5

98 0.574 2.6

99 2.8 2.5

101 6.0 3.1

102 0.083 2.9

106 4.8 2.5

108 14 3.1

109 1.8 2.8

110 1.0 3.1

112 0.040 3.1

114 0.030 2.9

115 0.020 3

116 0.150 2.9

117 0.136 3

118 0.140 3
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Compound No: | EC-50 | TIR(max)
M)
119 0.230 3
120 0.041 3.1
122 0.015 2.85
123 0.260 2.9
124 0.006 2.9
125 0.040 3
126 0.351 2.9
127 4.9 2.7
128 0.002 3.1
129 0.100 3.1
130 0.110 3.1
131 0.440 3.1
132 0.050 3.1
133 0.128 3.1
134 3.0 3.5
135 0.589 3
137 0.090 3
138 10 3
139 1.9 3
140 1.3 3
141 0.250 3.2
142 3.0 2.5
143B 28 2.5
144 0.010 2.9
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Compound No: | EC-50 | TIR(max)
(M)
145 3.8 1.6
146 2.4 2.9
149 3.4 3

The effect of the compounds according to the invention can also be investigated in the
following animal models. (Animal experiments are performed in accordance to the German
animal protection law and to the guidelines for the use of experimental animals as given by

5  the Guide for the Care and Use of Laboratory Animals of the US National Institutes of
Health.)

Animals and Treatment (Experiments A - C)

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

. compounds, n=10-12; eNOS control, n=10-12; eNOS with test compounds, n=10-12) and
receive either a standard rodent chow (containing 4 % fat and 0,001 % cholesterol; in the

15 following designated as placebo group) or a standard rodent chow + test compound (10 or

30 mg/kg/d p.o.).

20 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
25  placebo treatment.
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B Inhibition of neointima formation and atherogenesis (femoral artery cuff)

After 3 day treatment of ApoE deficient mice with the respective compound, (10mg/kg/d

5 pressed in chow), animals are anesthetized with an intraperitoneal injection of

pentobarbital (60 mg/kg) followed by an intramuscular injection of xylazin (2 mg/kg) and

a cuff is placed around the femoral artery as described in Moroi et al.( J Clin Invest.

101:1225-32, 1998). Briefly, the left femoral artery is dissected. A non-occlusive 2,0 mm

polyethylene cuff made of PE-50 tubing (inner diameter 0,56 mm, outer diameter 0,965

10 mm, Becton Dickinson, Mountain View, Ca) is placed around the artery and tied in place

with two 7-0 sutures. The right femoral artery is isolated from the surrounding tissues but a

cuff is not placed. Treatment with the respective compound is continued for 14 days after

surgery. Then the animals are sacrificed. The aorta are taken for determination of vascular

eNOS expressions by quantitative western blotting. Both femoral arteries are harvested,

15  fixed in formalin and embedded in paraffin. 20 cross sections (10 um) are cut from the

cuffed portion of the left femoral artery and from the corresponding segment of the right

artery. Sections are subjected to standard hematoxylin and eosin staining. Morphometric

analyses are performed using an image analysis computer program (LeicaQWin, Leica

Imaging Systems, Cambridge, GB). For each cross section the area of the lumen, the

20 neointima and the media are determined. To this end, the neointima is defined as the area

between the lumen and the internal elastic lamina and the media is defined as the area

between the internal and the external elastic lamina. The ratio between the area of the

neointima and the area of the media is expressed as the neointima/media ratio. The results
obtained in the compound group are compared to those obtained in the placebo group.

25

C Prevention of atherosclerotic plaque formation in chronic treatment
30

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
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D Improvement of coronary function in diseased ApoE deficient mice

Old Male wild-type C57BL/6]J mice (Charles River Wiga GmbH, Sulzfeld), and apoE
deficient mice (C57BL/6J background, Jackson Laboratory, Bar Harbor, Me) 6 month of

10  age and weighing 28 to 36 g are used in the experiments. Mice are divided into 3 groups
(C57BL/6, n=8; apoE control, n=8; apoE with respective compound, n=8) and receive for
8 weeks either a standard rodent chow (containing 4 % fat and 0,001 % cholesterol) or a
standard rodent chow + respective compound (30 mg/kg/d p.o.).

Mice are anesthetized with sodium pentobarbitone (100 mg/kg i.p.), and the hearts are

15 rapidly excised and placed into ice-cold perfusion buffer. The aorta is cannulated and
connected to a perfusion apparatus (HUGO SACHS ELECTRONICS, Freiburg, Germany)
which is started immediately at a constant perfusion pressure of 60 mm Hg. Hearts are
perfused in a retrograde fashion with modified Krebs bicarbonate buffer, equilibrated with
95% O, and 5 % CO; and maintained at 37.5° C.

20 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

25 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
30  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 mm
Hg steps over a range of 5 to 25 mm Hg. Hearts are allowed to stabilize at baseline
conditions between pressure- and volume-loading.
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wherein

10 R' and R* are independently from each other selected from the group consisting of:
H; unsubstituted and at least monosubstituted C;-Cjo-alkyl, C-Cy¢-alkenyl and C,-
Cio-alkynyl, the substituents of which are selected from the group consisting of F,
OH, C;-Cg-alkoxy, (C)-Cg-alky)mercapto, CN, COOR®, CONR’R?, and
unsubstituted and at least monosubstituted phenyl and heteroaryl, the substituents of

15 which are selected from the group consisting of halogens, pseudohalogens, Cy-Cs-
alkyl, C,-C;-alkoxy and CF3; unsubstituted and at least monosubstituted phenyl and
heteroaryl, the substituents of which are selected from the group consisting of
halogens, pseudohalogens, C,-Cs-alkyl, C-Cs-alkoxy and CFs; R’CO; CONR'R'':
COORlz; CF;; halogens; pseudohalogens; NRBRM; ORY; S(O)mR'6; SOzNR”R'a;

20 and NO;;

R? and R? are independently from each other selected from the group consisting of:
H; halogens; pseudohalogens; unsubstituted and at least monosubstituted C;-Cio-
alkyl the substituents of which are selected from the group consisting of OH, phenyl,
25 and heteroaryl; OH; C,-Cjp-alkoxy; phenoxy; S(O)mR'g; CF3, CN; NOy; (Ci-Co-
alkyl)amino; di(C;-Cjo-alkyl)amino; (C,-Cg¢-alkyl)-CONH-; unsubstituted and at
least monosubstituted phenyl-CONH- and phenyl-S0,-O-, the substituents of which
are selected from the group consisting of halogens, pseudohalogens, CH3 and
methoxy; (C;-Ce-alkyl)SO,-O-; unsubstituted and at least monosubstituted (C,-C¢-



|1 #9 "10%8S& ()-! s10%& () - 10%& ()-s10%m& ()- 100 100
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13. 10%m& ()-f, FLO%I& ()- * 10%m& ()- (I 10%& ()-!##S
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LS (1@ R Ry S b en 0, e e
11 @O0%& () - S!dfoRkicl yan eombstityted byoadie (Of mor® subsiments from the group consisting of

) C;-Cs-alkyl, halogens and methoxy;

5 A is selected from the group consisting of CH;, CHOH and CH-~(C,-Cs-alkyl);
B is selected from the group consisting of CH, and CH-(C,-Cj-alkyl);
10 C independently has the same meaning as B;
D independently has the same meaning as B;
R’ is a group Ar or a group Hetar both of which can be unsubstituted or carry one or
15 more substituents selected from the group consisting of: halogens; pseudohalogens;

NH,; unsubstituted and at least monosubstituted C,-C,¢-alkyl, C»-Cjo-alkenyl, C,-
Cio-alkynyl, C,-C p-alkoxy, (C;-Cjp-alkyl)amino, and di(C,-C;¢-alkyl)amino, the
substituents of which are selected from the group consisting of F, OH, C,-Cs-alkoxy,
aryloxy, (C,-Cs-alkyl)mercapto, NH,, (C,-Cg-alkyl)amino, and di(C;-Cs-
20 alkyl)amino; C;-Cs-alkandiyl; phenyl; heteroaryl; aryl- or heteroaryl-substituted C,-
Cs-alkyl; CF3; NO;; OH; phenoxy; benzyloxy; (Ci-Cio-alkyl)COO; S(O)mRZO; SH;
phenylamino; benzylamino; (C;-Cj¢-alkyl)-CONH-; (C;-C;p-alkyl)-CON(C,-C;-
alkyl)-; phenyl-CONH-; phenyl-CON(C,-C4-alkyl)-; heteroaryl-CONH-; heteroaryl-
CON(C;-Cq-alkyl)-; (Ci-Cyo-alkyl)-CO; phenyl-CO; heteroaryl-CO; CF3-CO;
25 -OCH,0-; -OCF,0-; -OCH;CH,0-; -CH,CH;0-; COOR?'; CONR?’R%; CNH(NH),);
SO,NR*R?; R¥SO,NH-; R¥SO,N(C,-Cg¢-alkyl)-; and saturated and at least
monounsaturated aliphatic, mononuclear 5- to 7-membered heterocycles containing 1
to 3 heteroatoms selected from the group consisting of N, O and S, which
heterocycles can be substituted by one or more substituents selected from the group
30 consisting of halogens, C;-Cs-alkyl, C;-Cs-alkoxy, OH, oxo and CF3, and wherein
said heterocycles can optionally be condensed to the said group Ar or the said group
Hetar; and wherein all aryl, heteroaryl, phenyl, aryl-containing, 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 more
35 substituents selected from the group consisting of halogens, pseudohalogens, C,-C;-
alkyl, OH, C,-Cs-alkoxy, and CF3;
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H; C;-Cj¢-alkyl, which can be substituted by one or more substituents selected from
the group consisting of F, C;-Cg-alkoxy, and di(C,-Cg-alkyl)amino; aryl-(C;-Cy-
5 alkyl) and heteroaryl-(C,-Cs-alkyl), which can be substituted by one or more
substituents selected from the group consisting of halogens, C,-C4-alkoxy, and di(C;-

Cs-alkyl)amino;

R’ is selected from the group consisting of:

10 H; C;-Cjo-alkyl which can be substituted by one or more substituents selected from
the group consisting of F, C,-Cg-alkoxy, di(C;-Cg-alkyl)amino and phenyl; phenyl;
indanyl; and heteroaryl; and wherein each of the aforementioned aromatic groups can
be unsubstituted or carry one or more substituents from the group consisting of
halogens, pseudohalogens, C,-Cs-alkyl, C,-C;-alkoxy and CF;;

15
R%is H or C,-Cyo-alkyl;

R’ is selected from the group consisting of: C;-C ¢-alkyl which can be unsubstituted
or carry one or more substituents from the group consisting of: F, (C,-C,)-alkoxy,

20 di(C,-Cs-alkyDamino; and unsubstituted and at least monosubstituted phenyl and
heteroaryl, the substituents of which are selected from the group consisting of C;-C;-
alkyl, C;-Cs-alkoxy, halogens, pseudohalogens, and CF3;

R'" independently has the same meaning as R’;
25
R'! independently has the same meaning as R,

R'? independently has the same meaning as R®;

30 R" is selected from the group consisting of: H; C;-Ce-alkyl; unsubstituted and
substituted phenyl, benzyl, heteroaryl, (C,-Cs-alkyl)-CO, phenyl-CO, and heteroaryl-
CO, the substituents of which are selected from the group consisting of halogens,
pseudohalogens, C,-Cs-alkyl, C,-Cs-alkoxy, and CF3, and wherein one or more of
these substituents can be present;

35
R" independently has the same meaning as RY;
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alkyl; and substituted and unsubstituted benzyl, phenyl and heteroaryl, the
substituents of which are selected from the group consisting of halogens,

5 pseudohalogens, C;-Cs-alkyl, C,-Cs-alkoxy, and CF;, and wherein one or more of

these substituents can be present;

R' is selected from the group consisting of: C;-Cjo-alkyl which can be substituted by
one or more substituents selected from the group consisting of F, OH, C,;-Cz-alkoxy,
10 aryloxy, (C;-Cg-alkyl)mercapto, (C,-Cg-alkyl)amino 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 halogens, pseudohalogens, C;-Cs-alkyl, Ci-Cs-
alkoxy and CF3, and wherein one or more of these substitutents can be present;

15 R independently has the same meaning as R;
R'® independently has the same meaning as R?;

R' independently has the same meaning as R'¢

: R* independently has the same meaning as R'S;
R* independently has the same meaning as R,
25 R% independently has the same meaning as R7;
R* independently has the same meaning as R®;
R** independently has the same meaning as R;
30

R independently has the same meaning as R}
R* independently has the same meaning as R'S;

35 R? independently has the same meaning as Rl6;
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aryl is phenyl, naphth-1-yl or naphth-2-yl;

10 the group Ar is phenyl, naphth-1-yl or naphth-2-yl;

mis0, 1 or2.

2. An acylated 6,7,8,9-tetrahydro-SH-benzocycloheptenyl amine in any of its

15 stereoisomeric forms or a mixture thereof in any ratio or a pharmaceutically
acceptable salt thereof according to claim 1, wherein in the formula (I)

R' is selected from the group consisting of: H; C;-Cy-alkyl; C,-C4-alkoxy; CF3;

halogens; pseudohalogens; (C;-C4-alkyl)-S(O)n-; and unsubstituted and at least

20 monosubstituted phenyl and heteroaryl, the substituents of which are selected from

the group consisting of halogens, pseudohalogens, C;-Cs-alkyl, C,-C;-alkoxy and

CF;, and wherein heteroaryl is selected from the group consisting of 5- and 6-

membered heterocycles containing one or more heteroatoms from the group

consisting of N, O, and S;
25
R? and R? are independently from each other selected from the group consisting of:
H; halogens; pseudohalogens; and C;-Cs-alkyl;
R* independently has the same meaning as R';
30

A is selected from the group consisting of CH; and CHOH;

B, C and D are independently from each other selected from the group consisting of
CH; and CH-CHj3;
35
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10! S" 109Z¢&' ( )unfubstitutedz 28d (3t LasagmosybsyitutehAL-Cy-alisyl) 09z &s-alkenyl, Cz-Cs-

+ 9" 109%Z& () - 9B{idmyl 10¢¢é9%ﬁ<&5%) - (C (L AR08 (hnd! -di(C,-Cs-alkyl)amino, the
YR10v@ER ()-f 1'109Z& () - F1Q9%Z& () - 1QW%& ()- XaVK 1q. ’ ’

5 O substituents (()% wh%ch are s%e}ecte ?rom(tlxe grgup gns?sting of F, C,-Ces-alkoxy,
phenoxy, (C;-Cs-alkyl)mercapto, NH;, (C;-C¢-alkyl)amino, and di(C;-Ce-
alkyl)amino; C;-Cs-alkandiyl; phenyl; heteroaryl; phenyl- or heteroaryl-substituted
C;-Cz-alkyl; CF3; OH; phenoxy; benzyloxy; (C;-Ce-alkyl)COO; S(O)n(C)-Ce)-alkyl;
S(O)m-phenyl; S(O)y-heteroaryl; SH; phenylamino; benzylamino; (C;-Cs-alkyl)-

10 CONH-; (C;-Cg-alkyl)-CON(C,-Cy4-alkyl)-; phenyl-CONH-; phenyl-CON(C;-C4-
alkyl)-; heteroaryl-CONH-;  heteroaryl-CON(C,-Cs-alkyl)-; (C,-Cs-alkyl)-CO;
phenyl-CO; heteroaryl-CO; CF;3-CO; -OCH,0-; -OCF,0-; -OCH,CH;O-; -
CH,CH,0-; COO(C,-Cs-alkyl); -CONH,; -CONH(C,-Cg-alkyl); -CON(di(C,-Cs-
alkyl)); CNH(NH,); -SO;NH,; -SO,NH(C;-Cs-alkyl); -SO,NH(phenyl); -

15 SOzN(di(C 1 -C6-alkyl)); (C |-C6-alkyl)502NH-; (C 1 -C6—alkyl)S02N(C | -Cs-alkyl)-;
phenyl-SO,NH-;  phenyl-SO,N(C;-Ce-alkyl)-;  heteroaryl-SO,NH-;  heteroaryl-
SO,N(C;-Cg-alkyl)-; and saturated and at least monounsaturated aliphatic,
mononuclear 5- to 7-membered heterocycles containing 1 to 3 heteroatoms selected
from the group consisting of N, O and S, which heterocycles can be substituted by

20 one or more substituents selected from the group consisting of halogens, C;-Cs-alkyl,
C,-Cs-alkoxy, OH, oxo and CF3, and wherein said heterocycles can optionally be
condensed to the said group Ar or the said group Hetar; and 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

25 substituted by one or more substituents selected from the group consisting of

halogens, pseudohalogens, C;-Cj-alkyl, OH, C;-Cs-alkoxy, and CF;;

heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle containing
one or more heteroatoms selected from the group consisting of N, O and S;

30
the group Hetar is a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle
containing one or more heteroatoms selected from the group consisting of N, O and
5;

35 the group Ar is phenyl, naphth-1-yl or naphth-2-yl;
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104 & () - +10%5&i's(ﬂlfei|i}loc% é?"gé&b"l-'letgr' 6otk GEAMAAA &arl be tinsubstituted or carry one or
more substituents selected from the group consisting of: halogens; CN; NH;;
unsubstituted and at least monosubstituted C;-Cg-alkyl, C,-Ce-alkenyl, C,-Cq-

20 alkynyl, C;-Cs-alkoxy, (C,;-Cs-alkyl)amino, and di(C,-C4-alkyl)amino, the
substituents of which are selected from the group consisting of F, C,-Cs-alkoxy, (C;-

Cs-alkyl)mercapto, and NH,; C;3-Cs-alkandiyl; phenyl; heteroaryl; phenyl- or
heteroaryl-substituted C;-Cx-alkyl; CF3; OH; (C;-Cy4-alkyl)COO; S(O)m(Ci-Ca)-alkyl;
(C-Cs-alkyl)-CONH-; (C;-C4-alkyl)-CON(C,-Cy-alkyl)-; (C,-C4-alkyl)-CO; phenyl-
25 CO; heteroaryl-CO; CF;-CO; -OCH,0-; -OCF;0-; -OCH,CH,;0-; -CH;CH,O-;
COO(C-Cs-alkyl); -CONH;; -CONH(C;-Cs-alkyl); -CON(di(C,-Cs-alkyl));
CNH(NH,); -SO;NH; -SO,NH(C,-Cy4-alkyl); -SO;NH(phenyl); -SO.N(di(C;-Cas-
alkyl)); (C;-C4-alkyl)SO,NH-; (C;-C4-alkyl)SO,N(C-Cs-alkyl)-; and saturated and
at least monounsaturated aliphatic, mononuclear 5- to 7-membered heterocycles
30 containing 1 to 3 heteroatoms selected from the group consisting of N, O and S,
which heterocycles can be substituted by one or more substituents selected from the
group consisting of halogens, C;-Cs-alkyl, C,-C;-alkoxy, OH, oxo and CF;, and
wherein said heterocycles can optionally be condensed to the said phenyl or the said
group Hetar; and wherein all heteroaryl, phenyl, heteroaryl-containing and phenyl-
35 containing groups, which are optionally present in the said substituents of the said
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m is 0 or 2.

4, An acylated 6,7,8,9-tetrahydro-5H-benzocycloheptenyl amine in any of its
15 stereoisomeric forms or a mixture thereof in any ratio or a pharmaceutically
acceptable salt thereof according to any of the claims 1 to 3, wherein in the formula

)

Rlis H, halogene or C,-Cs4-alkyl;

N R? and R? are each H;

R* independently has the same meaning as R';
25 A, B and C are each CHj;

D is selected from the group consisting of CH; and CH-CHj;

R’ is phenyl or a group Hetar both of which can be unsubstituted or carry one or
30 more substituents selected from the group consisting of: F; Cl; Br; C-C;-alkyl; C;-

Cs-alkoxymethyl; 2-amino-3,3,3-trifluoro-propyl-; CFj; Cs-Cs-alkandiyl; phenyl;
heteroaryl;  benzyl;  heteroaryl-methyl; OH;  C,-Cs-alkoxy;  phenoxy;
trifluoromethoxy; 2,2,2-trifluoroethoxy; (C;-C4-alkyl)COO,; (C,-Cs-alkyl)mercapto;
phenylmercapto; (C,-Cs-alkyl)sulfonyl; phenylsulfonyl; NH;; (Ci-Cs-alkyl)amino;
35 di(C,-C4-alkyl)amino; (C,-Csz-alkyl)-CONH-; (C;-C;-alkyl)-SO;NH-; (C;-Cs-alkyl)-
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10 heteroaryl is selected from the group consisting of: furyl, pyrrolyl, thienyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridazinyl, pyrazinyl,
pyridyl, pyrimidinyl, benzoimidazolyl, benzthiazolyl, benzoxazolyl, quinolinyl,
isoquinolinyl, quinoxalinyl, quinazolyl, indolyl, benzofuranyl, benzothiophenyl, and
indazolyl;

15

the group Hetar is selected from the group consisting of: furyl, pyrrolyl, thienyl,

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridazinyl,

pyrazinyl, pyridyl, pyrimidinyl, benzoimidazolyl, benzthiazolyl, benzoxazolyl,

quinolinyl, isoquinolinyl, quinoxalinyl, quinazolyl, indolyl, benzofuranyl,
20 benzothiophenyl, and indazolyl.

5. An acylated 6,7,8,9-tetrahydro-5H-benzocycloheptenyl amine in any of its
stereoisomeric forms or a mixture thereof in any ratio or a pharmaceutically
acceptable salt thereof according to any of the claims 1 to 4, wherein in the formula

25 1))

R!is H, halogene or C;-Cs4-alkyl;
R? and R are each H;
30

R independently has the same meaning as R

A, B and C are each CHy;
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tetrahydro-quinoxaline-6-yl,  1-phenyl-5-trifluoromethyl-1H-pyrazole-4-yl, 2-(2-
hydroxy-pyridin-4-y1)-1H-benzoimidazole-5-yl, 2-(4-cyano-phenyl)-1H-
15 benzoimidazole-5-yl, 2,4-dimethyl-oxazole-5-yl, 2,4-dimethyl-pyrimidine-5-yl, 2,4-
dimethyl-thiazole-5-yl, 2,5-dimethyl-1H-pyrrole-3-yl, 2,5-dimethyl-1-phenyl-1H-
pyrrole-3-yl,  2,5-dimethyl-1-pyridin-4-ylmethyl-1H-pyrrolyl, = 2,5-dimethyl-2H-
pyrazole-3-yl, 2,6-dichloro-pyrid-3-yl, 2,6-dimethoxy-pyrid-3-yl, 2,6-dimethyl-
pyrid-3-yl, 2-amino-4,6-dimethyl-pyrid-3-yl, 2-amino-6-chloro-pyrid-3-yl, 2-amino-
20 pyrid-3-yl, 2-chloro-6-methyl-pyrid-3-yl, 2-chloro-pyrid-4-yl, 2-cyclopropyl-4-
methyl-thiazole-5-yl, 2-dimethylamino-4-methyl-thiazole-5-yl, 2-dimethylamino-
pyrid-4-yl, 2-ethyl-5-methyl-2H-pyrazole-3-yl, 2-hydroxy-6-methyl-pyrid-3-yl, 2-
methyl-1H-benzoimidazole-5-yl, 2-methyl-3H-benzoimidazole-5-yl, 2-methyl-pyrid-
3-yl, 2-methyl-6-trifluoromethyl-pyrid-3-yl, 2-methyl-thiazole-5-yl, 2-morpholin-4-
25 yl-pyridin-4-yl, 2-morpholin-4-yl-pyrimidine-5-yl, 2-pyrrolidin-1-yl-pyridin-4-yl,
3,5-dimethyl-1H-pyrazole-4-yl, 3-amino-5,6-dimethyl-pyrazine-2-yl, 3-amino-5-
methyl-pyrazine-2-yl, 3-amino-pyrazine-2-yl, 3-dimethylamino-4-methyl-phenyl, 3-
dimethylamino-phenyl, 3H-benzoimidazole-5-yl, 1H-benzoimidazole-5-yl, 3-
methanesulfonylamino-2-methyl-phenyl, 3-methanesulfonylamino-phenyl, 3-methyl-
30 isoxazole-4-yl, 3-morpholin-4-yl-phenyl, 3-piperidin-1-yl-phenyl, 3-pyrrolidin-1-yl-
phenyl, 4-(2,2,2-trifluoro-ethoxy)-phenyl, 4,6-dimethyl-pyrid-3-yl, 4-amino-2-
ethylsulfanyl-pyrimidine-5-yl,  4-amino-2-methyl-pyrimidine-5-yl,  4-chloro-3-
methanesulfonylamino-phenyl, 4-chloro-3-sulfamoyl-phenyl, 4-methyl-3-
methylamino-phenyl, 4-methyl-thiazole-5-yl, pyridine-2-yl, 5,6,7,8-tetrahydro-
35 quinoline-3-yl, S-amino-1-phenyl-1H-pyrazole-4-yl, S-methanesulfonyl-2-methyl-
phenyl, 5-methyl-1-phenyl-1H-pyrazole-4-yl, 5-methyl-isoxazole-3-yl, S-methyl-
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20 benzocyclohepten-6-yl)-nicotinamide, N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-
6-y1)-4-(2,2,2-trifluoro-ethoxy)-benzamide, 6-pyrrolidin-1-yl-N-(6,7,8,9-tetrahydro-
5H-benzocyclohepten-6-yl)-nicotinamide, 6-methyl-2-methylamino-N-(6,7,8,9-
tetrahydro-SH-benzocyclohepten-6-yl)-nicotinamide, 3-amino-5,6-dimethyl-
pyrazine-2-carboxylic acid (6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-amide, 4-

25 fluoro-N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-benzamide, 3-pyrrolidin-1-
yl-N-(6,7,8,9-tetrahydro-5SH-benzocyclohepten-6-yl)-benzamide, 2,4-dimethyl-
thiazole-5-carboxylic acid (6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-amide, 2-
amino-N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-nicotinamide, 2,6-
dimethyl-N-(6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-nicotinamide, 3-amino-

30 5-methyl-pyrazine-2-carboxylic acid (6,7,8,9-tetrahydro-5H-benzocyclohepten-6-yl)-
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for use as pharmaceutical.

15 8. The use of a compound as defined in any of claims 1 to 6 in a:ny of its stereoisomeric
forms or a mixture thereof in any ratio or a pharmaceutically acceptable salt thereof
for the manufacture of a medicament for the stimulation of the expression of
endothelial NO-synthase.

20 9.  The use of a compound as defined in any 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 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,

25 peripheral artery occlusive disease, endothelial dysfunction, atherosclerosis,
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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 after intake of contraceptives.

A pharmaceutical preparation comprising an effective dose of at least one compound
of the formula (1) as defined in any of claims 1 to 6 in any of its stereoisomeric forms
or a mixture thereof in any ratio and/or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier.

A pharmaceutical preparation according to claim 10, which pharmaceutical
preparation is in the form of a pill, tablet, lacquered tablet, sugar-coated tablet,
granule, hard -or soft gelatin capsule, aqueous, alcoholic or oily solution, syrup,
emulsion or suspension, suppository, solution for injection or infusion, ointment,
tincture, spray, transdermal therapeutic systems, nasal spray, aerosol mixture, .

microcapsule, implant or rod.

A method for the synthesis of a compound according to any of the claims 1 to 6,
which method comprises the coupling reaction of the respective 6,7,8,9-tetrahydro-
5H-benzocycloheptenyl amine with an appropriate acid or acid chloride in the
presence of an appropriate base and/or an appropriate coupling agent, optionally
followed by a functionalization of the thus-obtained compound.



