7-{4-1[2- ( 2, 6-D CHLORO 4- METHYLPHENOXY) ETHOXY]
PHENYLJ - 3 , 9-DIAZABICYCLO [3 . 3 . 31] NOM -
W6 2@kia7B8CARBOXYLI C ACI D CYCLOPROPYL- (2 , PCT/IB2006/050285
3- DI METHYLBENZYL) AM DE AS | NHI BI TORS OF RENIN FOR THE
TREATMENT OF HYPERTENSI ON . The invention relates to
novel conpounds of the fornmula (1) and the enanti oner
7-{4-tlPref%e 6f DIHLORA-HLNBTHYEPHENDEE) BTHOBYItHHENYIa-§ 09-CUABEB TS CLO [3 .3 . 31] NON
~6-ENEp} ZPEHOREHE C RS TP NSIChEPRAPYE- (1, 0 cBBEFEYERRNZ{ HI@MIDE
AS INHESEPRR CERETENt FR EUED SUARIREND AT FERIETEN T -
conpositions containing at | east one conpound of
formula (1) or (F) and especially their use as renin
i nhibitors in cardi ovascul ar events and rena
| Mhefifivention ¢ylates fo hbeel rcemipbuizgifahe m@mmls [/Is taﬁmtlﬁd?&ﬁhtlomer
t he bi oIo |caII active angiotensin ||

gésEsoft ‘éfd o Qlee’&"ﬁ’@tor‘ilaﬁ]r“% (FONaETRS rﬁlgiﬁ# WSB‘T&&% inclyding
> eﬁ%(%g%eg 6t %égﬁe%%%ﬁ%‘ SOf glrét% pr 6gﬁsse%et o&,&n%ﬁ{b%lsﬁons
yomthmmmdeapem éompmmglodifemsﬂm (Igon (/Ié)r andr@pmzl}rynﬁaen use as

n IS kno to work.on
| SRR O R RO R VAT i e s ke AT
seens to transmt nost of the known functions of Ang
| In théQehiflBgienfih? syster t (RAS Juﬂfén&‘Mbglcllﬁy Masivb 3édgilﬂeﬂ’sﬁn |
the RAS represents a nmjor vance in the treatnent of
cé&fag B a%gﬁneéatedjbsseé}gegtepmhammbﬁehlghhfrﬁweﬂﬁp enzyme renin

bl r n

o DOREHE! SR RYRREET | CEERRERT | PABE SRS HMAPRIDETRIRE: processed
| Ifo melﬂlbyemeabssmclﬁumgldmﬁr éc&nsnmg"enzyme (ACE). Ang II is
Bi r kenhager W H., Reid J. &&1 tenS| on,
Aﬂfﬁ?‘&l awoﬂspgéweélﬁt 99 EGeRiop typaeﬁwﬁlée Tll@éeﬂz Whereas

519 ert

258 s mosselhe Sbwh AR AR I FiE Pl pLp T2 i
PLEf ShkdRh. (Rosenberg M E. et al, Kidney
I nternational, 1994, 45, 403; Breyer J. A et al,

Ki dney Internatl onal , 1994, 45, S156), in the
15 pMadudgtioon of the RAS represents a major advance in the treatment of

cardiovascular diseases. ACE inhibitors and AT blockers have been accepted to
treat hypertension (Waeber B. et al., “The renin-angiotensin system: role in
experimental and human hypertension”, in Birkenhager W. H., Reid J. L. (eds):
Hypertension, Amsterdam, Elsevier Science Publishing Co, 1986, 489-519;
20 Weber M. A., Am. J. Hypertens., 1992, 5, 2478S). In addition, ACE inhibitors are
used for renal protection (Rosenberg M. E. et al., Kidney International, 1994, 45,
403; Breyer J. A. et al., Kidney International, 1994, 45, S156), in the prevention
of congestive heart failure (Vaughan D. E. er al., Cardiovasc. Res., 1994, 28, 159;
Fouad-Tarazi F. et al., Am. J. Med., 1988, 84 (Suppl. 3A), 83) and myocardial
25  infarction (Pfeffer M. A. et al., N. Engl. J. Med., 1992, 327, 669).

The rationale to develop renin inhibitors is the specificity of renin (Kleinert H. D.,
Cardiovasc. Drugs, 1995, 9, 645). The only substrate known for renin is
angiotensinogen, which can only be processed (under physiological conditions) by

renin. In contrast, ACE can also cleave bradykinin besides Ang I and can be by-



of congestive heart failure (Vaughan D. E et al,
Cardi ovasc. Res., 1994, 28, 159; Fouad-Tarazi F. et

W@bkgo6Amoss). Med., 1988, 84 (Suppl 3A), 83) andPCT/IB2006/050285
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nyocardial 25 infarction (Pfegffer M A et al, N
Engl. J. Med., 1992, 327, 66%). The rationale to

devel op renin inhibitors is the specificity of renin
(ﬁlrs%b&‘ﬁgtch add, p sé edl?l%ve%% HUSHOR,, J1P8perics., §99), 11T1855),
only substrate kno |n 'S angloten5|noge

win patientsrinhibitiontyd ACTO thes deads (mbldéyklmh)pscmhldgmmmctausmg cough

o Paxbten i mopabeinlRe s R ARobsuRy, S0 (60208 it
CRYNRSE: aB, Aﬁﬁ&meo pfn%rﬁtﬁsﬁ[e@)ﬂ%a'm%\ 1173, 232%10@}1?%& is not

1993, 11, 115 patients inhibition of
| etdmlgtqddoybé\@&ynhlhltwsathmﬁqrfatthmf@n@am oigAe® Uk stilh popifle in

(B! SRR it ACE SRERBC HIPSR] UeRE U] e, by
%ﬁ%ﬂm the Bther hiid ofeipos S MRORT reccht syORPEY (o /0% 1o
stAing] Il pwbescotancemtratinni ie rsignificaptly avicreased byClEe blockade of AT
i nhi bitors. Bl ockade, of the ATi receptor
| ERCSPIOE [N SHMMAEY oAty INRERGTL ISy SPpesd do @@wepstrate a different

ghérﬁfé@mtﬁﬁl K Resh A& inHi¥itdrs ta?ldmg'&#lgc%?f%ﬁth regard to

ncentrati 0 IS signiti cant Yy I ncreas

bedsem Klbckivg the RAEPERT T safely Ssped@r y, renin
inhibitors are expected to denonstrate a differe

p Pty diauied | dinicap exparieace WAHZIAVE ¢f whi i Hupares 1%94 12, 419;
a&xfg GieeNS e{r il %ﬁffle&ﬁ ??61' CABY 1h84) bllla}%ﬁl!%gg?crgﬁgd RAR renin

I'n’sa dspec i ted
e xhdbyitees beca(uéi of Ithe‘itl 1net1ffmie,nt ﬂ)ral I'djtﬁellt)t dos to t}ﬂeﬂigﬁeptlﬂamlmetlc
419; Neutel J. M et al 991, 122

h&Barpclen (Qeé%@crbd{ with qaéqifpwslcn i%ﬂf,o#%%oe%a@é) o?he tinical
t eV dioprhs T dr V&Rt O ?J)u@tﬂa‘é'ﬁe)én dyshne® Hebsilsk c?f this problem

pepti dom netic charac Kleinert H D.,
Dtaggther $8%5the hightedds) of gbadsc Only ond cmiapmiﬂmmMnmg four chiral

8 e SRS R R PP RSE, SRS B0 BN, g5
C GBI R ECODadsiMBe TFoMIre CH001206, 1139). Thus, renin inhibitors with
good oral bioavailability and long duration of action are required. Recently, the
first non-peptide renin inhibitors were described which show high in vitro activity
(Oefner C. et al., Chem. Biol., 1999, 6, 127; Patent Application WO 97/09311;
Mairki H. P. et al., Il Farmaco, 2001, 56, 21). However, the development status of

these compounds is not known.

The present invention relates to renin inhibitors of a non-peptidic nature and of
low molecular weight. Described are orally active renin inhibitors of formula (I)
and (I’) which have a long duration of action and which are active in indications
beyond blood pressure regulation where the tissular renin-chymase system may be
activated leading to pathophysiologically altered local functions such as renal,

cardiac and vascular remodeling, atherosclerosis, and possibly restenosis.



centers has entered clinical trials (Rahuel J. et al,
Chem Biol, 2000, 7, 493; Mealy N. E., Drugs of the

WO-2106/029982001, 26, 1139). Thus, renin inhibitoPGT/AB2065/050285
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good oral bioavailability and | ong duration of action
are required. Recently, the first non-peptide renin

i nhibitors were described which show high in vitro

agd Bé{ﬂﬁwm, ORL BRSserft- inGintidh re TR aBlRE! coRnd &f thd stryctural
Patent Application WO 97/09311; Marki H P. et al, I
Féormaxto (I)2Q00*, 5%°)-72{6)[2-Ectndicbloro-tHreethidpbénogyietitoxy Jphenyl} -

st.atus of t onpounds i s not known...The present
 iostirBies b DTS S AT PREP £aARVES ¢« or s B - CYIOPIOPYI(2.3-
N@indBPbethyDamadetir € and of | ow nol ecul ar wei ght .
Described are orally active renin inhibitors of

formula (I) and (F) which have a | ong duration of

action and which are acti tn indications beyond

bl ood pressure regul ation re the tissular

reni n-chymase system m&}~ be& acfi vated | eading to

pat hophysi ol ogi cal * al tereddJ ocal functions such as
renal, cardiac and vascul ar renodel i ng,

at heroscl erosi s, andlpossi bl y~pestenosis. In

particular, the present invention relates to a novel
conmpound of the structural formya (1): (IR,
55'*)-7-{4-[2-(2, 6-di chl oro-4 hyl phenoxy) et hoxy] phe
nyl }- 3,9-di azabicyclo[3 . & non- 6- ene- 6- car boxylic
acid cycl opropyl - <N henzyl ) am de; and
optically pure ena r i Xxture of enantioners
such as a racenat ;&S | asnpharnaceutically
acceptabl e salts, solvent conpRexes and nor phol ogi ca
fornms thereof. A preferred enantioner is the one
represented by formula (F): (IR 55)-7-{4-[2-

(2, 6-di chl or o- 4- net hyl phenoxy) et hoxy] phenyl } - 3, 9-di aza
biahy Gf)tﬁ{aﬁy %uljel AR GnerS 08 2 8nikAh O 8K ¥l dnfioREtsGuch as a racemate; as
cycl opropyf-(2, 3-di met hyl benzyl ) am de; Where, wthin

t wied adi paroseenticallynasceptablalsalts splviest ceplexasrand morphological

c oynds, . salts, pharnaceutical conpositions,
d%ggggg?e%%d the like, this is intended to nean also a

A preferred enantiomer is the one represented by formula (I’): (/R, 55)-7-{4-[2-

(2,6-dichloro-4-methylphenoxy)ethoxy]phenyl}-3,9-diazabicyclo[3.3.1]non-6-
ene-6-carboxylic acid cyclopropyl-(2,3-dimethylbenzyl)amide;




singl e compound, salt, or the like. Any reference to a
conpound of formula (1) is to be understood as

WO 2§06/079988) al so to the optically pure enanti onRCH]B2006/E50285
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m xture of enantioners such as a racemate, as well as
salts (especially pharmaceutically acceptable salts)
and sol vent conpl exes (including hydrates) of such
CRAUNHihirAA [t TRICRRAIO e BhurkCisHh 1685 &P RSB A 8" Gkl
expedi’ent, ereas any reference to a conpound
f phamiaael(tié}ll ¢Q;npa:;1timas uhstasestand dtheakke, dfiersrintegdad 190n¢an also a
salt espec y maceutical ly acceptable salts)
aﬁ’(’i‘gg’cﬁwq |%3€f‘21r1 ¥ ncl udi ng hydrates) of such
conpound, and nDrphoIoglcaI forns, as appropriate and
ey teRidnce 168 cONPOBSE bPOrMARS GIPIQQU%Q@HEMO@@%@ RéfeRing also
sal ts enconpasses either salts with inorganic acids or
otytwioptieallyoanre eRantieygrs Oh R SriKEIrael enantigmers ispeinpsca racemate,
a ydr di
3% ?\fl%lp aa% gél% ( sp@&k@ p}%%{e\rhﬁca %‘33ng29$ Fglrté Cargd: sglvent
mebprxacintluding hadratespef shch fcumbmsamdjmoﬁﬂmmghdal forms, as
acid, palnoic acid, stearic aC| d, net hanesul foni.c
a@PRfopiiate gpdierpediant. grhezeas any refgrchce o qompound gf fosmgla (I°) is

n

A% BHb bt RAGRERAE ST eIl RSSO bl

ofalfsh amrda(selvbntc abmpleaec dpichhling dyldtates) r eff sndncempannd)eand

wade t? gglt sel ecti on, fordggzuﬁ drugs", Int. J.
arpholog é?m%és appaprigfe,an §Mpounds of the

forrrul a (1) contain two inter-dependent asynmetric

Caghp @ﬂpﬁﬁmpﬂmmutlbﬁ Jr @&c@?!a‘b% Sl ROkt dithef $dTts . with

5§*) and mma prepared in formof the optically pure

emgmmc s( le org@)lc 7acids- fike (lydgochiarisl eeid, dydrobromic acid,

Jali] e@c%( séﬁitnqé) Xéﬂi a(hm glyﬂc}nc ac?d' gtﬁg g@ldcgl&i a[c?d %0&111 %c1d,

e 52t ar oXy

cueémpdoﬁxpmhaléiz %dltﬁiﬁdribyhdi@,nﬂlyda}ﬁrmdﬁ behzdic acidpalivic acid,
of formula (F) which is preferred}onand 'S, 5R)-

7 steau¢ acid,meghgpesplfoni¢acid, p-toluenesulfonic aci , and the like that are non
toxic to living organisms. The bis-methanesulfonic acid salt is especially

preferred. For other examples of pharmaceutically acceptable salts, reference can
be made to "Salt selection for basic drugs", Int. J. Pharm. (1986), 33, 201-217.

The compounds of the formula (I) contain two inter-dependent asymmetric carbon
atoms having the relative stereochemistry (/R*, 55*) and may be prepared in form
of the optically pure enantiomers (/R, J55)-7-{4-[2-(2,6-dichloro-4-
methylphenoxy)ethoxy]phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-6-carboxylic

acid cyclopropyl-(2,3-dimethylbenzyl)amide (i.e. compound of formula (I’) which
is preferred) and (18, 5R)- 7-{4-[2-(2,6-dichloro-4-
methylphenoxy)ethoxy]phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-6-carboxylic

acid cyclopropyl-(2,3-dimethylbenzyl)amide, or as a mixture of the two
enantiomers such as a racemate. The present invention encompasses all these
forms. Mixtures may be separated in a manner known per se, i.e. by column
chromatography, thin layer chromatography, HPLC, or crystallization. A

resolution of the racemate on the final compound or any chemical intermediate is



nmet hyl phenoxy) et hoxy] phenyl } - 3, 9- di azabi cycl o[ 3. 3. 1] no
n- 6- ene- 6- carboxylic acid

W@ ywbomspyl - (2, 3- di net hyl benzyl ) am de, or as BCTABOUV(S50285
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of the two enantioners such as a racemate. The present
I nvention enconpasses all these forns. MXxtures may be
separated in a manner known per se, i.e. by colum
5&5@% ogr @PMY usihdian élﬁ}ﬂﬁ{)mgpé ?H{)lﬁ‘grﬁﬂlé‘%nce"ﬁééﬁn 0 n acidic
crystall'ization. resolution o e racemate on t
f mvadty.coffpoumstange such « hresvlwamin isnpessihdeliwing tastaos sadui avith
as wel |, us an 1enanti onerically pure substance
"a{“ﬁkaﬁnﬁ

b EYPPAidn noi ety. For instance such a
resolution is possible using tartaric acid with

C QB Cdospolndd) oBCldaiElaL(T) Hag dOMRRUGsEFuIOfor! thentbameht) and/or
and F? are useful for the treatnent and/or
pP y aﬁ%l of djseagessassaciated aythca dysggulption af the renin-angiotensin
d f S

¥§{t ?a}t d;ﬁll%agr élsl’éeelsageg us@ﬁﬁ gss 8%%'1&1%(? Iy fé}ﬁ) f‘t¥§§1§ﬂncoh£estlve heart

h}f’aﬁEji'é thnmary bopgrealion erensldndufficiendy, eenapisthenna) ienal failure,
hypertensi on, renal, ingufficiency, renal ischenia,
r smal Fibropisy ardiae dnsutfigiersy scardige dhypertrophys £ ¢asiaf ¢ ffbrosis,

hy R hy hi br di @bnal  coli
;B ARtk Y el oBRbl,  BRATuIoMA R Ting ool
cobmp],icationplresua:ingo fronr diabbties rsgcli ras methfdpathgs vamulopaﬁhy and

o PBTAPER Mevcrnye HeRiey B aru BeRurtgaPrdriosts fostenosis
r padt e:ﬁfg%p?as?ﬁ SJon?tﬂﬂht%Hs afl wirfd VEJchfa?tdr QPdibO lshi@dby) Grectile

vascul ar cardi ac sur gery, er ectil dysfuncti on,
h;ipﬁumtmsmpmldgﬁprdnwng lang rﬁbsq)sss, @lﬂr as amxiety, cognitive

X1 € itive disorde i ons of
¢ Aatieth e Sl Ak S H Suut TePuyERbe S Sy traspisepd other
digfeaeefeldted & 186 rémn-bhglofefisth Byddfl ot ensin system The

conmpounds of fornula (1) and (F) are especially useful
for the treatnent and/or prophylaxis of hy gﬁrtenm on,

cdhg é@fnmmiﬁeaﬁ formyia Ga@ndw 5P £EReCciycvseBHfop the treatment
F ER@br pﬁymﬁk €R8Y hypfiftbioh, S afPistve " BBAL Fdiuld!" Bulmonary

rena
hypertensmn renal insufficiency, renal ischemia, renal failure, renal fibrosis,

cardiac insufficiency, cardiac hypertrophy, cardiac fibrosis, myocardial ischemia,
cardiomyopathy, complications resulting from diabetes such as nephropathy,

vasculopathy and neuropathy.

In one embodiment, the invention relates to a method for the treatment or
prophylaxis of diseases, which are associated with a dysregulation of the renin-
angiotensin system, in particular to a method for the treatment or prophylaxis of
the above-mentioned diseases, said methods comprising administering to a human

being or animal a pharmaceutically active amount of a compound of formula (I) or

@)

A further aspect of the present invention relates to pharmaceutical compositions
comprising a compound of formula (I) or (I’) and a pharmaceutically acceptable

carrier material. These pharmaceutical compositions may be used for the treatment



cardi ac insufficiency, cardiac hypertrophy, cardiac
fibrosis, nyocardial ischem a, cardi onyopathy,

W@ 9pliwss i ons resulting from di abetes such asPCT/IB2006/050285
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nephropat hy, vascul opathy ang neuropathy. In one

enbodi nent, the invention relates to a nmethod for the
treatment or prophylaxis of diseases, which are

a38@6+ ﬁﬁ Wakil 8r dysT §8uNeahéRdned fiﬂ@ases The harm ]geutlcal
reni na tenS|n system in particular to a ne

t hemposmmsmm terused dphgnteral, pacdntdrile on bapic HdMnlsmmdn They

OSSR SRR S TR0 S8 ot b o

Ofabiets OARQUAd Rirdf ehd o (ée)atﬁ’lé éa{psﬁtes sbMEibRET elﬁﬁﬂﬁﬁﬁ or
of the present invention relates to phar maceut i cal

cgmqpclsawnm mectal bymsrg- 9h ribe éormanf)@msmrlqso panghtgrally) e in the

n har eut i cal ept abl e car f i er
lgraf PSSR SERER hERno L ETRRobE PR gy mge form of
uaﬁﬂ;néﬂg, dréind sredlsrent and/ or  prophyl axi s of the
above-nenti oned di seases. The pharnaceuti cal

conposi tions can be used for enteral E?renteral
t d B dnventionplip delatss it the usR&f acomnound ahformsta(ly gt (If )ofor the

e
BPRlgBon RF phaieratichl BompAnitie foP UG Glarhpl fdfor prophytaxis
c afithelabsye-sehtidriedrdiseassul si ons or suspensi ons,

rectally, e.g. in the formof suppositories,

ente a f.orm of ect
2 of B phpirlacdificq] Fompapitignt g6, b BrRetrdlia Brtpgnner
ofwhqumm rbtananﬁia@&HSangrpe@sdnsskﬂTapm ﬂiéem (g f@k %Qample Mark
relates to the use of acortr_p ound of formula ( H)lth
ea

f 61ibsone HelitepaPearmeeeusicalp Reaformaidatianc and cliqm)@htltono rEHSf

ol R RIode T SR 200% Reinafin, 18 scigocr g Praciice of

pM&ﬂm@ymﬂﬁlEdawiipqaiﬂhdapmaC(aﬁﬂldge eff PaamedyidhdaScience) by
manner which will be famljar to any (person skilled in

t REnging thesdescribgd eompaynds ahfogmula (I) or (I') or their pharmaceutically

acceptable acid addition salts, optionally in combination with other therapeutically

valuable substances, into a galenical administration form together with suitable,
non-toxic, inert, therapeutically compatible solid or liquid carrier materials and, if

desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof,
talc, stearic acid or its salts can be used as carrier materials for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carrier materials for soft
gelatine capsules are, for example, vegetable oils, waxes, fats and semi-solid and
liquid polyols (depending on the nature of the active ingredient no carriers are,
however, required in the case of soft gelatine capsules). Suitable carrier materials
for the production of solutions and syrups are, for example, water, polyols,
sucrose, invert sugar and the like. Suitable carrier materials for injections are, for
example, water, alcohols, polyols, glycerols and vegetable oils. Suitable carrier

materials for suppositories are, for example, natural or hardened oils, waxes, fats



WQO®§/079%8811 ngt on,

10

15

20

25

G bson, Editor, Pharmaceutical Prefornulation and
Fornmul ati on, IHS Health G oup, Englewood, CO USA,
The Science and Practice of RUEIBA@Y150285
20th Edition, Philadel phia College of Pharmacy and
Sci ence) by bringing the described conmpounds of
formula (I) or (F) or their pharnmaceutically
aah@PlAhlitAE! o alflid | pslySi8! (SuiaR! IcgRRk | Ynaldbials for topical
coﬁglnatl Wi th gﬂh ﬁﬁ erape&??%ac?y val Saoaé or fopiea
S ptﬂpamtloassare [ gtfgtwndesg sérmﬁsymﬁietiadnd ﬂyﬁ.thetmt glyaeerifdes, dmydrogenated
er.,with sy bl e to
RS aliBid  Yebpy Do afarEe e iy 'fiolblsa sismts nqlyethylone

n’gly‘%bls%hé c8lMflosel derid@igvdsed, usual pharnaceuti cal

juvants. Suitable carrier materials are not only
inorgani c carrier materials, but also organic carrier
mhbiseal; stplilizerpy preseryativesanysiing nd repudsiiing @gentsr epnsisiency-
d a t

%H)rt())@} ggntggﬁ%vg)?rmgfo@kn%aé%ﬁﬁ §a'1t§ f@%ag%ﬁé ttﬂse’ ésgg)gll éagessure,
t dbffet subscihage eslubilizersarcologaitaahd eangshiigubgnts fnd tatdxddants
carrier materials for soft gelatine capsules are, for
e SOMp [0 copsidarafinnes phpumacgpticad adipyands. and seni - sol i d
and liquid polyols (depending on the nature of the
aqhl \sdgd0B(CEhRRunde of Fofhilh TRA (NPURY Ghry WHAHI WRE limits
in the case of soft gelatine capsules). Suitable
c depandimgrmnt the idisessef to rbetdostrolles n;h;et agerand fthes midimidush somdition of

> HirebatieRl G U prS BT piioinFafion BRL ¥l SoBE fited do the

fg{dmauaﬁ@&} feffsGn eddW patticilt!@se. wat er, al cohol s,
pol yol s, ycerol s and vegetable oils. Suitable

carrler naterlals for suppositories are, for_ex
nén arp&r fersed erabesiment, d1is amoyphis somprsed hebvesary me; aaeh 1@00 mg
og UId pol yols. Suitable carrier materials for

pi cal preparations are glycerides, sem -synthetic
and synthetic glycerides, hydrogenated oils, liquid
warxeqzartidudmlydprpmmeinﬂmdirhémmhdk dmount iskcmposed, between 1 mg

#8@? poI thylene gl ycol s and cel | ul ose

n3d¥ uaI stabilizers, preservatives, wetting

and enuIS|fy|ng agents, consistencyinproving

In a more particularly preferred embodiment, this amount is comprised between 5

mg and 200 mg per day.

Another aspect of the invention is related to a process for the preparation of a
pharmaceutical composition comprising a compound of formula (I) or (I’).
According to said process, one or two active ingredients of formula (T) and (I’) are

mixed with inert excipients in a manner known per se.

Compounds of formula (I) and (I’) or the above-mentioned pharmaceutical
compositions are also of use in combination with other pharmacologically active
compounds such as ACE-inhibitors, neutral endopeptidase inhibitors, angiotensin
IT receptor antagonists, endothelin receptors antagonists, vasodilators, calcium
antagonists, potassium activators, diuretics, sympatholitics, beta-adrenergic

antagonists, alpha-adrenergic antagonists, and/or other drugs beneficial for the



agents, flavor-inproving agents, salts for varying the
osnotic pressure, buffer substances, solubilizers,

W@ 000/02098% and maski ng agents and anti oxi dant SPCDIE2006/050285
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into consideration as pharmageutical adjuvants. The
dosage of compounds of formula (1) and (F) can vary
wthin wide limts depending on the di sease to be

c gf&%ﬂﬁdne& tht h%aaﬂ&t dnGhd MoveRkintiotRhiseRB6 5idhOR aﬂ{i?stemne
the patient and the node of admnistration, and wll,
ofintageniste, 1 betahydrexy/stevoit iehydrogenade dyper &duhibitors rind sotuble
each rticular.case. In a preferred enbodi nent, this
aﬁﬂ?ﬂ%{l)a?gy‘gm‘fl?&rsbetmen 2 mg and 1000 ng per day.

In a particularly preferred enbodi nent, this anmount is

C QKB prdsehl iQEMRAMNIdo Flllatedd HOQIrEs Sf4 cepourdloRfof@uR (T) or
particularly preferred enbodi nent, this anount

is
c Op that egnysst yie efvostonie aemppgoed of feenulad)). omdor aesuch. Any
a 0 i n j ' | atad . 0 S

¢ peehedlo b eBukBYRIb Bhude I FIES ¢ sRoaBlenp i ul¥istood o
C adfpiringi Al ® 1he RPAUHdnGing fpRo-algs dfl the @ompbynd SCRBMAIaNG) or
to said process, one or two active ingredients of

f O @t aPRreRTiale ang expedicBt ni xed with inert excipients in
a_manner known per se. Conpounds of formula (1) and

(Frhe %mbﬂﬁ%d% QR TR ﬁ?%@ '@P)" CR- B! h%a%gf;acﬁ?éﬂjw tHe! ABhods

are also of use Iin conmbrnationnwth o
patlimed b¢lowi bntheymetbod descubedoiodhelsxampddhortsy analogous methods.
ACE-inhi bitors, neutral endopeptidase inhibitors,

angi ot ensi.n recept or aptagoni sts t hel i .
386 SVEPEDal lngcsirgRuRes, ERAMRER §) Bna L0F Bhsifbbd nereby is one
apb& e isyhthesip Andhe mbhyR Gty aflRfrtativel. UD®BEI §Pnthetic routes and
synpat holitics, beta-a renergll Cc_ant agoni st s,

alsthedalagiasayillibe appargpfdaithe skillednerson theaart. dr ugs

beneficial for theprevention or the treatnment of the

alqy edi%ﬂoﬁgﬁéj ddiivRRASeP (§H‘fetﬂnéasi) Aot bfpifed as racemate as
described earlier (WO 2003/093267). Preparation of the vinylic triflate 2 proceeds

using sodium hydride and N-phenyl-bis(trifluoromethanesulfonimide). A Negishi-
coupling between the bicyclic system 2 and the bromophenyl derivative 6 leads to
diazabicyclonene 3. Bromophenyl derivative 6 is prepared in three steps from 4-
bromophenol, via an alkylation with 2-bromoethanol (— compound 4), then a
conversion of the hydroxyl group into an iodine (— compound 5), and finally an
aryl ether formation to compound 6. Bicyclononene 3 is then transprotected to
bicyclononene 7. Saponification of the ethyl ester under strongly basic conditions

leads to a mixture of the carboxylic acid derivatives 8 and 9.



ant agoni sts, 1l beta-hydroxy steroid dehydrogenase type

1 inhibitors and sol ubl e guanyl ate cycl ase activators.
wWab@epr®8®ent i nvention also relates to pro-dr UBGT/TE2066/050285

conpound of fornmula (1) or (k) that convert in vivo to

the conpound of fornula (I) or (F) as such. Any

reference to a conmpound of formula (1) or (F) is

therefore to be understoodkgsptgferring also to the

correspondi ng pro-drugs of the compound of formula (1)

or (F), as appropriate and expedi ent. The conpounds of

the formula (1) and (F) can be manuf act ureg,by the

nmet hods outlined bel ow, by the nethod descrltﬁd in the

exanpl e or by anal ogous nethods. The synthesi'sjof the

conpounds of fornmula (1) and (F) Odescr)\betherby i's

one possi bl e synthesis anong nmapy otfher al ter i ves.

O her synt heﬁ'l—? routes and neth £

appar enteod 0 enski | 1 ed, person i theE(t) |f't’\‘ao*lfhe

bi cycl ormonane derlvatlv% 1 (Scheﬁe 1) >an be p?epared

as rac e e descri earlier (VWO 200?f/ an32 7).

Prgfar on—of Phe Vi ilc triflate 2 preRgeds| using

dri de anglo N 2 toluene,

- phegyl obi s(trifl uorfonel hanesjul f oni m de) .67%A

Negi shi coupl i ng bet iéerPt'he bikgyclic system 2 nd the

bronndhenyl derivative 6 2 i cychgnene 3.

Bromophenyl deri yative 6 pr epdr ed hr ee‘]@teps

from 4- bronophenqky,, via an dkyl acio

2- br onoet hanol ( chm’pg)urd 4)s tlhen _a conver3| ap~qf the

hydr oxyl group inté. an ijodi ne ( €@onmpaund 5 @]

finally an aryl éher formatio %ﬁﬁdeﬁ

Bi cycl ononene 3 is then|transp gct ed to Br

bi cycl ononene 7. Saponi fi cation pf the ethyl ester

m xture of conpounds3§ ﬁm 91 ﬁé‘; S ted used
directly further |nth MeBHPT | n?gsep wi it . mne
derivative 11, whi reoared in one step US|

3) Boc,O, DIPEA,
CHsCly, 86%

\

Cl
Boc

cl o
cl cl
I|300
N
Bo
iy NaOH, H,0, EtOH,
HO %
HO A 95%
o o)
+
o)
8 j\
0
dﬁj

\Z—g zZ—

Cl Cl Cl



a reductive am nation (Schene 2). Am de coupling
product 10 is obtained. C eavage of both

wWdBowef798RCt i Ng groups | eads to conpound of gePEF/E2006/050285
formula (1). Schene 2Enantioggl ective synthesis: The
conmpounds of the present invention contain two chiral
centers which, however, are not |ndependent from each

OtriiE mixthfEo Ghdss EE?& fdRt E%ﬁ?agpar atfﬁgd tftectl yelﬁﬂh&% the

a racemate. Thé racenmate can into’th

c am;iﬂnnmiphﬁg $top mithean{ifg denncitive $ 1 ewmhbich iisoprepared i 1mcgmstep using
chir HPLC- col.u th enant oners. m

o AciSaPEYes ETBHIP ASghTBE )i A PR B SBRIE citofio Aliined.

dendavad ¥both BEE&pFRSRR ?rgﬁiolib% 14298 '&?&ﬁn dé6$ BkraTormula (I).
enanti osel ecti ve acyl ati on ( Maj ewsKi Lasny R, J.

5 Org. Chem, 1995, 60, 5825), as descri bed in WO
2003/ 093267. Anoghflsr ternative would be a resolution
of the racemate g% chiral, organic acid
derivative. Schene 3 The follow ng exanple serves to
|IIustrateEEhe present invention in nore detail. It
is, howeveri°°not intended $ linit its scope in any
manner . | e General retgrks : The conpound is
characteriz® at |east by B M5 and 1HNVR. Only the
LC- MShdat \'}h e givenyper g {dorbax SB-AQ colum, 5 mm
4. 6x50 luent A: O.W4%trifl uoroacetic acid in

wat er; éf B: acetorn?t e; gradient 5% 100% el uent
B over 1. n, flow1 n) Abbrevi ations (as used
her ei n) A OAngi ot'ensi n 900 verting Enzyne

o

@ ﬁ

Cyclopropylamine,

EDC-HC, NaBH4, MeOH,
HOB, Y 87% o
DMAP,
DIPEA, NH
1

CHsClo, 1
50%

N H

)QVV NS QVV

HCI, dioxane, CHQCIZ

o) 80%
\L O\L
cl cl o

cl cl



Ang Angi otensin aq. aqueousBoc teTt-Butyl oxycarbonyl

BSA Bovi ne serum al bum ne BuLi n-Butyllithium D PEA

woRisomspyl et hyl am ne DMAP 4- N, -Di et hyl am ne@E/ 82006150285
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DMSO Di net hyl sul f oxi de EDC H Et hyl -

- di met hyl am nopr opyl carbodiim EI A Enzyne i nrmunoassay

ES+ El ectrospray, positive ionization Et Ethyl EtQOAc
EEBXﬁtmﬁEl%E@Jeesvﬁih%s:Et hanol FC Fl ash Chromat ography h
hour(s) HOBU Hydroxybenzotriazol HPLC Hi gh Performance
LiThei @bn@uundsatorf gtha pprgsdnC- ilwseﬂtioqubcmta:ihr tymatch’ga]a pénters which,

gﬁg\gﬁy gﬁrq%ﬁneéq.f{?% r@ﬁ”h@pﬁ%ﬁ%&?@qd&l ﬂe?]é:djnet%ogs presented

so far lead to a racemate. The racemate can be separated into the compound of
formula (I’) and its enantiomer using a chiral HPLC-column. Also, both
enantiomers might be prepared selectively starting from a meso-bicyclononane
derivative, like compound 12 (Scheme 3), using an enantioselective acylation
(Majewski M., Lasny R., J. Org. Chem., 1995, 60, 5825), as described in WO
2003/093267. Another alternative would be a resolution of the racemate using a

chiral, organic acid derivative.

Scheme 3
= CH30,C /°
Boc _Boc
——N —— —N
SN N
12 13

The following example serves to illustrate the present invention in more detail. It

is, however, not intended to limit its scope in any manner.

Example

General remarks:
The compound is characterized at least by LC-MS and 'H-NMR. Only the LC-MS

data are given here (Zorbax SB-AQ column, 5 um, 4.6x50 mm; eluent A: 0.04%

trifluoroacetic acid in water; eluent B: acetonitrile; gradient 5% — 100% eluent B

over 1.5 min, flow 1 mL/min)

Abbreviations (as used herein)
ACE Angiotensin Converting Enzyme
Ang Angiotensin

aq. aqueous



rt roomtenperature sat. saturated sol. Solution Tf
Trifluoronet hyl sul fonyl THF Tetrahydrofuran TLC Thin

wQ. 20064079888 onmat ogr aphy tR retention time (rac.)PCT/B2006/050285
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JS*-Q Methyl -T-trifluoromet hgnesul f onyl oxy- S*-di azabi ¢
ycl o- [3.3.1] non-6-ene-3, 6-di carboxylic acid
3-tert-buty\ ester 6-ethyl ester (2)Conpound 1 (WO
2§03/ 093267, BIN1RFcHborgd® Mol ) was di ssol ved in dry
THF (1450 L) dndér a nitrogen atnosphere and the
mMBSAUr e wBevinest¢remh dlourBin€. NaH (16. 64 g; 55 %

dispersionjn m.neral oil, 381 mmol) was added by
pb\”fp“Fons 6Tﬂ“§ylg{h6%r a period of 35 min, keeping the
t @IPEAat UDEshiRbyReRyAndmd 4 C. A gas evol ution was

observed. After the addition the reaction m xture was
sDMARBd f &V, ¥ Pimethydamipopyriding, Tf 2NPh (128.6 g, 360

L& ~AWASHE N ed.as a solid within 5 mn. The
:T@é%?on %l?etgylgl%g%xé%?re brown. The cooling bath was
r [ a hevr ' . ' L end
R L G S S
i E@Awat er Eanand imemitdassags r enoved under reduced
pressure. _The renai ni.ng wat er. phase was extracted with
EESAc (3 Klesbieshray, PRHEVGIORERHYY org. |ayers were
wag hed vviEhlyyvater (500 nmL) and brine (500 nL). The
org. phase was then dried over MgsH4, filtered, and
t K040l vehthyl agetate evapor at ed under reduced pressure.

T e cryde brown residue (174 g) was added 50 niL of
pglﬁ(:)gne aﬁg’a{lﬁe m xture was stirred at 4 C overnight.

Tipe, pr eci PlaRCBroMdfodraptiyer ed of f and washed with cold
hexane (70 % and a cold m xture of
héxane/ di B et her (4:1, 100

HOBt Hydroxybenzotriazol

HPLC High Performance Liquid Chromatography
LC-MS  liquid chromatography — mass spectrometry
min minute(s)

MeOH Methanol

org. organic

Ph Phenyl

Rs Retention Index (in TLC)

rt room temperature

sat. saturated

sol. Solution

Tf Trifluoromethylsulfonyl
THF Tetrahydrofuran

TLC Thin Layer Chromatography
tr retention time

(rac.)-(IR*, 5§ *)-9-Methyl-7-trifluor omethanesulfonyloxy-3,9-diazabicyclo-
[3.3.1]non-6-ene-3,6-dicarboxylic acid 3-tert-butyl ester 6-ethyl ester (2)



m.). This resulted in 84 g of product containing sone
TfNHPh. This material was filtered over silicagel (75

W@2006/0799#h was washed out with heptane. The tPET/E2006/050285
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product was subsequently washgd out with EtOAc (3

times 1 L) to give after evaporation under reduced
pressure the title product in three fractions: a)
Atofimoin®il @O 2008/093567 b3S, 385 MihoB 8 dfsolvelitih ®iry THF
brg\é/\(ﬁ)ocryst(g?s, an@ c) 15°¢ Z%’ a yel Iogw oi(fl Cont ai Ellr}ﬁg

t KEt50rmb)Lgidea aaitidgehiRimosphererand thkaynsxtoteevasfddioled to 0 °C. NaH

P4 B PSSt Y Hhl i gy onsor 2
Oiber d pBAGARIR50hir, N@epiRE RS tdrhsteife betWBerf OMHANLEC. A gas
not her | i quors obt ai ned above were concentrated under

v qeelutiomwas pbssiredoifter thejaddisiop 1he rppctipmsmpinterwasdstipd @ 75

B0 0 e F R 28 0020 AT B o bR SR B0
EnfACTiE bt tinImixhlie betdnheEboip THO dodlafp Bastohvat edn@®d and the

25.44 g of an off-white solid as the pure, product.
L esagkion wes stimedsqveithe weakend atg. Bhe repefon)mixfyre was poured onto

ﬁgll} 8t jGarviick Gad thelrrHr 6% Rinovia MRUIPHARRE B L O Rfhing
meabey |phdscOwds axigduterly with[[BO2c1(3no306meNETIR Corabined brpx Yayers
Sl bR o5 S B e en
N}E® PRer ‘T@%S@B%l?e%&, O/ fhe Gol Rl wede GVAJRatBEXRRE reduced
88.0 nm., 143 nmol) was added. After 1 h, ZnCd (IMin

ThFessur@.8T onthe chgle brorwh yesidus (AdHgkwasTaddediSQmir ef pengane and the

[ 1. dt t.. d. 55. 1
o TR s At verbiatt IR DB (udlag Ofang wghed
M¥Rih) core 'h%xﬁiéd@d- mITJ1 AndiaXdold enivkise BE %b%eﬂdi’ethﬁéﬂh@?( (éf- :0r 100
1 h, and allowed to cool to rt. The m xture was

dimldt Ehiis wgsultedinces ahprodaeiiventaigingsane TINHREGhig material was
Iﬁgtel%ﬁgove?’éhfc%géls(ﬁ’egr).e THUHBE DYChadRE St it hehsk, Akt
product was subsequently washed out with EtOAc (3 times 1 L) to give after
evaporation under reduced pressure the title product in three fractions: a) 44.45 g
of off white crystals, b) 27.98 g of little brown crystals, and ¢) 15 g of a yellow oil
containing the product and TfNHPh. After 2 days the TfNHPh contained in
fractions c) had crystallised. It was filtered to yield 9.43 g of the product as a

brown oil.

Treatment of the mother liquors:

The combined mother liquors obtained above were concentrated under vacuo. The
brown oil residue (75 g) was purified by FC (1500 g silica gel) using a gradient of
(EtOAc/heptane 1-9 — EtOAc). The column was then washed with EtOAc/MeOH
9:1. The title compound was isolated as 25.44 g of an off-white solid as the pure
product. LC-MS: tg = 0.87 min; ES+: 459.24.



sol vents were renoved under reduced pressure.
Purification of the residue by FC (MeOH CH2O 2 1: 49

W@ 2006A7TRE (r) 3:47 (r) 4:45) yielded the titl eP@r/BM@I050285
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(47.3 g, 79%. LGMS tR = 0495 mn; ES+: 605.34.
2- (4- Bronophenoxy) et hanol (4) To a sol. of
4- bromophenol (40 g, 231 nmol) in EtOH (140 ) was

| I B}
ARG ORI B LB R el mBRIBRSHLY O Pt B 0
ofmdilayd3, Hrddh zd b sy allofE8l 1 Inans@Ene-3f6-dicrbonpldt had Gt re(rbhitgl
m_, 2%%? rgolt) ig EtOH (40 nL) was added dropw se at
76T QL SPT (Xpidly turned nilky. The mixture was
heatsdot Sorhsdund>e @MES B 988 mnlH§ i PHIFRNL ) Yy?hﬁdérelﬁﬁ&% was

under reduced pressure, and the residue was di ssol ved
i noddedrc-78T6ke BulLx { L6M indwxaves B8O miLt H3wamet) wascadded.efter 1

dri ed MSXA4, il ; th t

B z0eh P Ti d 8E rfl wt padet {ER SRR pg allowed
Ca9Bna e & 5?3}386‘??3@ 1520 % 212 nhmd) An{THE HOb &) ahddhen
a PaeiPhs)a (B tn 20300 mmel) weyesachiled | Pheamixiare wals heated to reflug gor 1

oot Rl SHORRLADSE ety g washed it
caqpnunlda@H(@Q) 2T'Hg, or. 8éxtfam$ WeﬂerYO¢e@|M§$@4, (fifeedyland the
was added i m dazole (61.5 903 PPh3 (90 }%
340 ventp Were B VES gAY reéwce essmsl’m%qa}wnmﬂse Tepidpe by FC

ereége{jﬁeél elt4960 ij4 ?r 1 eTJEﬁS i)édédq fleé)r 2{ EAPH g,

and he f oncen

I gOUG A0CIMSSE BHR9S Mik; IHS+¢ 805.94 of t he resi due by FC
(Et OAc/ heptane 1:5 (r) 1:4 (r) 1:3 (r) 21:2 (r) 1:1)
yielded the title conpound (39.9 g, 67% . Conpound 6

I ask equi pped wth a nechani cal
|28 AWl grRgEA &
To a sol. of 4-bromophenol (40 g, 231 mmol) in EtOH (140 mL) was added
NaOH (10.2 g, 254 mmol). The resulting mixture was stirred at 70 °C for 30 min
until the whole amount of NaOH had dissolved. A sol. of 2-bromoethanol (17.3

mL, 231 mmol) in EtOH (40 mL) was added dropwise at 70°C. The sol. rapidly

turned milky. The mixture was heated to reflux overnight. The solvents were
removed under reduced pressure, and the residue was dissolved in EtOAc. The
mixture was washed with water and brine, dried over MgSQ,, filtered, and the
solvents were removed under reduced pressure. Purification of the crude by FC
(EtOAc/heptane 1:5 —» 1:4 — 1:3 — 1:2 — EtOAc) yielded the title compound
(39.2 g, 78%) as a pale brown oil that crystallized when placed at —18 °C. R¢=0.3
in (EtOAc/heptane 1:1).

1-Bromo-4-(2-iodoethoxy)benzene (5)

To a sol. of compound 4 (39.2 g, 181 mmol) in dry toluene (500 mL) was added
imidazole (61.5 g, 903 mmol), PPh; (90 g, 343 mmol), and iodine (87.1 g, 343
mmol). This mixture was stirred at 60 °C for 2 h. The mixture was filtered over

Celite, and the filtrate was concentrated under reduced pressure. Purification of



condenser were m xed conpound 5 (39.9 g, 122 mmol ) and
2,6-dichloro-/?-cresol (21.6 g, 122 mmol) in dry

wW@e@borsg 1200 nL). To this nmixture was added KCTUIR006/050285
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(16.86 g, 122 nmol ), and the;gesulting suspension was
heated to reflux for 20 h. The reaction m xture was
concentrated under reduced pressure t he resi due was
dizss [ p hed. W
't}?e I%L Pg b&%@gﬁ?&wtaﬁ%eﬁ | qul 4 —>215§ r—"‘>’315% ‘@er. Bﬁggdw the
dt1t1edompa[ndl\@939£g 679d)t ered, and concentrat ed under
reduced pressure. Purification of the residue by a

short FC (Et OAc/ heptane 1:9) yielded the title

da@4.4 g, 969%9. (rac.)- (IR,
55‘ §1-7 {d4 [2-(2, 6-D chl oro-4-net hyl phenoxy) et hoxy] phe
nyn J- F)BmL 3-neecked flask equipped with a mechamcal stirrer and a reflux

RSt SRRy k5 LB e
( ?51 & g9 1229{}1n§)1mw:z a@&%n&(@@@'%’[‘oﬁhﬂ&ﬂmmre yas addedI I)(2CO3

2- dlchlorethane 1.00
aﬁbﬁ 86 ghl&?r watdhy jan meolresilbngramspe(lﬂmswm heagaclstqmﬂlu;c for 20 h.

grad 16 ﬁg ”%F csu on vva ?Xg‘ea‘*{ el% & StB T (?ue was
T Pé%‘é & VA ORET % BrEREr 16 FYC

Tﬁﬁsdmvé’d itf EtOAS anll|thisrdag. plmée tvhﬁ Whdhled a¥ith Wager (2x), and with
evapor at ed under reduced pressure. The residue was

d brlea (Irgr Thesorgi layemwies duigdgevey Mann filtered pandrgaeensgated under

50 G P BP0 B e 19
alyletdeddhé ttle cahpdundr(44.4gnde%he sol vents were renoved

under reduced pressure. The residue was dried under
hi gh vacuum for 1 h. The resi due was dissolved in CH

de - (PR =195+, 80 hl(‘ﬂ‘%s4 GO0 A difdxQ)cth lﬁ)@% 1}-3,9-

%r?. % VAR N e [ltz)h({2 d BoC20 ( Gz’qg ngaes O% Were

adtwdblcwie[} S ahtoneremd- 316L9r ElGMbO)Qﬂ]CI‘aICElﬁ QidiQerGbluoyl e3@r 6-

m'%,then rt for 30 mn. The reaction m xture was

dFtfi W Ph o2 2 (110 nL). The org. layer was
Compound 3 (57.3 g, 94.6 mmol) was dissolved in dry 1,2-dichlorethane (1.00 L).

NaHCO; (80.4 g, 946 mmol) and 1-chloroethyl chloroformate (103 mL, 946
mmol) were added, and the suspension was heated to 80 °C for 3 h. The reaction
mixture was allowed to cool to rt. The mixture was filtered and the filtrate was
evaporated under reduced pressure. The residue was dried for 15 min under high
vacuum. The product was then diluted in MeOH (900 mL), and the mixture was
heated to 60 °C for 30 min. The reaction mixture was allowed to cool to rt, and the
solvents were removed under reduced pressure. The residue was dried under high
vacuum for 1 h. The residue was dissolved in CH,Cl, (1.00 L), and the sol. was
cooled to 0 °C. DIPEA (97.2 mL, 567 mmol), and Boc,O (62.0 g, 283 mmol)
were added. The reaction mixture was stirred at 0 °C for 30 min, then at rt for 30
min. The reaction mixture was diluted with CH,Cl, (110 mL). The org. layer was
washed with aq. 1M HCI (2 x 300mL), and aq. sat. NaHCO; (300mL). The org.
layer was dried over MgSQ,, filtered, and the solvents were evaporated under

reduced pressure. Purification of the residue by FC (EtOAc/heptane 1:5 — 1:38



washed with ag. IMHO (2 x 300n.), and aq. sat.
NaHCO3 (3001L). The org. layer was dried over MySO4,

WO 200607983 and the sol vents were evaporated unB&r/IB2006/050285
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reduced pressure. Purificatigh of the residue by FC
(Et OAc/ heptane 1:5 1:38(r) 1:1 (r) Et OAc) vyielded the
title conpound (47.9 g, 73%. LCGMs: tR = 1.22 mn;

ES+ 9 f r 0 =

PP IO s Biophnld 7.9 7300, O, e = 122
phﬁﬁ];yES+ 39930 azabi cycl o[ 3. 3. 1] non- 6-ene-3,6,9-tricarb
oxyl i c aci d 3,9-di-tertbutyl ester (8) and

(rac
T S T e

t phemylb@;@yduazalacycﬂio[S 39}]ndm-6tc&ret3 6.0ttylcadsixgtic @& 340-di-tert-

TS0 ey datr e 25507 Ty g Ao loekmefigghetony)
O¥Bfcl iony (T TlathbicOcINEm PRI AL Y3 84RRGEE 60 1eRdRr 3.9-

reduced pressure, and Et (500 nL) was ad
agi-reshbsey] ester €0 di fi ed vvlth aq. 3M HC | and the

ot B iR o o b A g1 PR REBFLASE By an

rﬁwnegoonﬂm) \Fvﬁsp' ldﬁﬁ@d Rit €305 L Covelight. EBhed Wax RS whs dl%r'nally
under h vacuum giving a 1:1 m Xture of conpoun

anﬂap@rat |und\er\mdu®siepre$sur€t, rad  B#QAwo (F00ponLi) fwasa@ddgd The aq.

1_1)%}@@??,& &ﬁ% 1tecll %@@‘ Welggf anltiﬁgg Riixfuld Wad eAFad0f! The org.

?ﬁy*d was [sépaeatedr dedl ove? M S0 rEledb en iHe) sodfdamvie] refioved
( zn%*-reneélmeé msesgunge TR Kgskdigoxas) daadovndep h@hyva}cu@ng gining g 1:1

PEBIOR e RCS Spq B Fnith Y1508 AP, Wil frigogion 0.2
( gﬂqtﬁlngtatli%ay&ld)‘lTDC)MSC‘@ﬁi‘pDﬂJZIdndL14&1164ES]—L— 663.3300l ) ,

EDC HO (12.7 g, 66.0 mol ), HOBt (3.72 g, 27.5 nmol),
DVMAP (672 ng, 5.50 nmol) and DI PEA (15.1 nL, 88 mmwol)

i @ragﬁ—%g? 2, fS&Q—%— ['@'})cldfﬁép y$lt—(b,r3r—§ignethylb enzyl)carbamoyl]-7-{4-[2-

(2,6-dichloro-4-methylphenoxy)ethoxy]phenyl}-3,9-diazabicyclo[3.3.1]non-6-

ene-3,9-dicarboxylic acid di-tert-butyl ester (10)
A mixture of compounds 8 and 9 (14.6 g, 22.0 mmol), compound 11 (9.64 g, 55

mmol), EDC-HCI (12.7 g, 66.0 mmol), HOBt (3.72 g, 27.5 mmol), DMAP (672
mg, 5.50 mmol) and DIPEA (15.1 mL, 88 mmol) in CH,Cl, (300 mL) was stirred

at rt for 4 days. Twice were added EDC-HCI (2.10 g, 10.6 mmol) and compound
11 (3.85 g, 22.0 mmol). The mixture was diluted with more CH,Cl,, and was
washed with aq. 1M HCI (3x), and aq. sat. NaHCO; (2x). The org. layer was dried
over MgSQ,, filtered, and the solvents were removed under reduced pressure.
Purification by FC yielded the title compound (13.8 g, 76%). LC-MS: tr = 1.20
min; ES+: 820.53.

Cyclopropyl-(2,3-dimethylbenzyl)amine (11)



at rt for 4 days. Twice were added EDC HCO (2.10 g,
10.6 mol ) and conpound 11 (3.85 g, 22.0 mmol). The
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with ag. IMHA (3x), and aqy,sat. NaHCG3 (2x). The

org. layer was dried over I\/gSO4, filtered, and the

sol vents were renoved under reduced pressure.
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fORlﬁés(zéo(BP’é&hXIBe@y amll@ (4Min di oxane, 120 nlL) was
add TR r f: ' Fh&ﬂ,
hg‘atﬁﬁr?f& ﬁ s%qgg}}%\g%v\g§2¢l§§3vlgg r?z&e@tzred c‘g I 0 0
pPEsHUT &M amdioixhee, 1126 nduewvasagldeld. i et miaxclee was gtirredafonurh at 0

The residue was diluted with CH2C , and
°C, then 2 h at rt. The solvents were removed under reduced pressure, and the

residue was dried under high vacuum. The residue was diluted with CH,Cl,, and
washed with aq. 1M NaOH until the aq. layer staid basic. The org. extracts were
dried over MgSQ,, filtered, and the solvents were removed under reduced
pressure. Purification of the residue by FC (MeOH/CH,Cl, 5:95 — 10:90 —
20:80 with 1% Et;N all the time) yielded the title compound (9.45 g, 90%). LC-
MS: tg = 0.87 min; ES+: 620.40.

Compound (I’): (IR, 55)-7-{4-[2-(2,6-dichlor 0-4-methylphenoxy)ethoxy]-
phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-6-carboxylic acid cyclopropyl-(2,3-
dimethylbenzyl)amide

Compound (I) (9.45 g, 15.2 mmol) was purified on a Regis Whelk 01 column,
50x250 mm using isocratic conditions (25% EtOH, 0.1% diethylamine, 75%
hexane) and a flow of 100 mL/min. The desired compound came as first
enantiomer (tg = 17.85 min). After evaporating the solvents under reduced

pressure, the residue was dried under high vacuum. The residue was dissolved in



washed with ag. 1M NaOH until the aq. |ayer staid
basic. The org. extracts were dried over MSO4,
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pressure. Purification of the residue by FC
(MeOH/ CH2A 2 5:95 (r) 10:90 (r) 20:80 with 1% Et 3N al |
the time) yielded the title conpound (9.45 g, 90%.
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d h hi :
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widibagn 10% K2CO3. The org. extracts were dried over

MySO4, filtered, and the solvents were renoved under

redm@gap({tw@ngpggg@mg té esi due under hi gh vacuum
yielded the title conmpound (3.40 Bi ol g\al cal Assays

11. 3emg¢mmm@ﬁmgaw EBaghemy He 6$ gng (0.26 umol) of

ATEATHIE DBar b8 Yol i hbibrle PyBIERARRE biftet o 7.4,
( Bﬂahﬁmch& 1116,8&)& 1e100 dilition of @lubratdehyde of Hﬁﬂésfgﬁiat@asssz)
05475) were dissolved in 4 nL of 0,1M phosp

b¥as @ﬂdedpdqovwwe dhe @yixtyeg waS Dichbatesd O\éF@gl_tbtt 4d°CF (hgnodialyzed
021% phéftZaﬁt% 1sﬂ@lh()( 9% NQCW(!@%Q% & rzsf%"f’l))w@@%ﬁ/t ?Qs a%alnst 2

W se m xture was incubated overnig
t hems df BBz EX overnight at rt. The solution was then filtered with a Syringe
filter, 0.45 um (Nalgene, Cat. No. 194-2545). The conjugate can be stored in

polypropylene tubes in 0.05% sodium azide at 4 °C for at least 12 months.

1.2 Preparation of BSA-Ang I coated MTP

Microtiter plates (MPT384, MaxiSorpIM, Nunc) were incubated overnight at 4
°C with 80 pl of Ang I (1-10)/BSA conjugate, diluted 1:100°000 in PBS 1X in a
teflon beaker (exact dilution dependent on batch of conjugate), emptied, filled
with 90 pl of blocking solution [0.5% BSA (Sigma A-2153) in PBS 1X, 0.02%
NaN3s], and incubated for at least 2 h at rt, or overnight at 4 °C. 96 well MTP
(MaxiSorp™, Nunc) were coated with 200 pl conjugate and blocked with 250 pl
blocking solution as above, except that the blocking solution contained 3% BSA.

The plates can be stored in blocking solution at 4 °C for 1 month.

1.3 Ang I-EIA in 384 well MTP
The Ang I (1-10)/BSA coated MTP were washed 3 times with wash buffer (PBS
1X, 0.01% Tween 20) and filled with 75 pl of primary antibody solution (anti-

Ang I antiserum, pre-diluted 1:10 in horse serum), diluted to a final concentration



against 2 liters of 0.9% NaCl, twice for 4 h at rt,
followed by dialysis against 2 liters of PBS I X

wor@na7yBs at rt. The sol ution was then filterkd/AB2065/650285
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Syringe filter, 0.45 mm (Nal gene, Cat. No. 194-2545).
The conjugate can be stored in polypropyl ene tubes in
0. 05% sodium azide at 4 C for at least 12 nonths. 1.2
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t dutihgtherremm ryaction ivas dgaamdiadtbmna;mimg hhe PDaofcthe \wnple with
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l'i nked to horseradi sh peroxi dase (Amersham Bi osci ence,
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hen
Hypertension, 1991, 18:22-31) and consists of two steps: in the first step,

recombinant human renin is incubated with its substrate (commercial human
tetradecapeptide renin substrate) to create the product Angiotensin I (Ang I). In
the second step, the accumulated Ang I is measured by an immunological assay
(enzyme immuno assay, EIA). The detailed description of this assay is found
below. The EIA is very sensitive and well suited for renin activity measurements
in buffer or in plasma. Due to the low concentration of renin used in this assay (2
fmol per assay tube or 10 pM) it is possible to measure inhibitor affinities in this

primary assay down to low pM concentration.

2.1 Methodology

Recombinant human renin (3 pg/ul) in assay buffer (PBS 1X, 1 mM EDTA, 0.1%
BSA, pH 7.4), human tetradecapeptide (1-14) substrate (Bachem, M-1120) [5 uM
in 10 mM HCI], hydroxyquinoline sulfate (Fluka, 55100) [30 mM in H,O] and
assay buffer were premixed at 4 °C at a ratio of 100:30:10:145. 47.5 pul per well of
this premix was transferred into polypropylene plates (MTP384, Nunc). Test



with substrate solution [1.89nM ABTS
(2.2 -azino-di-(3-ethyl benzt hi azolinsul fonate)] (Roche

WOe@gnowss cs, 102 946) and 2. 36mM H2O2 [ 30% (IFCT/KBR006/050285
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95300] in substrate buffer (Q, 1M sodium acetate, 0.05M

sodi um di hydr ogen phosphate, pH 4.2). The OD of the

pI ate was read at 405 nmin a mcroplate reader
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of enalapril treatment the double transgenic rats become hypertensive and reach

mean arterial blood pressures in the range of 160-170 mmHg.

Transmitter implantation - The rats were anaesthetised with a mixture of 90
mg/kg Ketamin-HC] (Ketavet, Parke-Davis, Berlin FRG) and 10 mg/kg xylazin
(Rompun, Bayer, Leverkusen, FRG) i.p. The pressure transmitter was implanted
under aseptic conditions into the peritoneal cavity with the sensing catheter placed
in the descending aorta below the renal arteries pointing upstream. The transmitter

was sutured to the abdominal musculature and the skin closed.

Telemetry-System - Telemetry units were obtained from Data Sciences (St. Paul,
MN). The implanted sensor consisted of a fluid-filled catheter (0.7 mm diameter,
8 cm long; model TA11PA-C40) connected to a highly stable low-conductance
strain-gauge pressure transducer, which measured the absolute arterial pressure
relative to a vacuum, and a radio-frequency transmitter. The tip of the catheter was

filled with a viscous gel that prevents blood reflux and was coated with an
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MN). The inplanted sensor consisted of a fluid-filled
catheter (0.7 mmdianeter, 8 cmlong; nodel

Wa20e@796%0) connected to a highly stable PCT/IB2006/050285

| ow- conduct ance strai n-gauge,pressure transducer,

whi ch neasured the absolute arterial pressure relative
to a vacuum and a radi o-frequency transmtter. The
tiRqipfs the catheter was filled with a viscous gel that
prevents bl ood reflux and was coated with
anantlthronbogenlc filmto inhibit thronbus formation.
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mean arterial pressure (MNE in the treated group

) e conpound of fornmula (F)
was active in this anigmlyhodel. It led to a bl ood

pressure de ntlg at a single oral dose of
10 ng/ kg, and ' prfessure decrease of 17 mmHg at
a single oral gFKg. daims 1. A conmpound of
fmnma(l)nmmda

58%)-7-{4-[2-(2, 6- dlchler-4-
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n- 6- ene- 6- carboxylic acid
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10 aolvédticdmplexes and morphological forms thereof.
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2. Enantiomer of the compound of formula (I) according to claim 1 represented by
formula (I') and named as (IR, 595)-7-{4-[2-(2,6-dichloro-4-
methylphenoxy)ethoxy]phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-6-carboxylic
acid cyclopropyl-(2,3-dimethylbenzyl)amide



sol vent conpl exes and norphol ogi cal forns thereof. 2.
Enanti onmer of the conpound of fornula (I) according to
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55)-7-{4-[2-(2, 6-dichloro-4-,,

nmet hyl phenoxy) et hoxy] phenyl } - 3, 9- di azabi cycl o[ 3. 3. 1] no
n- 6- ene- 6- carboxylic acid

cycl opropyl - (2, 3-di net hyl benzyl ) am deand salts,

sol vent conpl exes and norphol ogi cal forns thereof. 3.
A pharmaceuti cal si tion conprising a conpound
according to clgjr c2, or a pharmaceutically
acceptabl e salt therleof, and a pharmaceutically
acceptable carrier erial. 4. A compound according
to claim1 or.y2, or alpharmaceutically acceptable salt
t hereof, or conpositi®n according to claim3, for
use as a nedicanment. 5 e of a conpound according to
claim1 or 2, or a ph ceutically acceptable salt
thereof, for the prepa ion of a pharmaceutica
conposi tiqn flor theltreatnment and/or prophylaxis of

di seases se red N'r oy hypertensi on, congestive heart
failure, pu ary\ H I i ion, renal insufficiency,
renal ischema, réenal fgilure, renal fibrosis, cardiac
i nsufficiency, cardiac hypertrophy, cardiac fibrosis,
nmyocardi al ischem a, ca?dionyopathy,

gl omer ul onephritis, renal colic, conplications

resul ting from di abetes such as, nephropat hy,
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i ntra-ocul ar pressure, atherosclerosis, restenosis
post angi opl asty, conplications follow ng vascul ar or
car o\ plarsiac@reicyl, coafpesitioh eonhpaiing atcompound according to claim 1 or

hyper al dosteroni.sm |u fibrosig, sclerodernma,
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t LedePRRLcsiaM t h | mMmunosuppr essi ve agents, and ot her

di seases related to the renin-angi otensin system

4. A compound according to claim 1 or 2, or a pharmaceutically acceptable salt

thereof, or a composition according to claim 3, for use as a medicament.

5. Use of a compound according to claim 1 or 2, or a pharmaceutically acceptable
salt thereof, for the preparation of a pharmaceutical composition for the treatment
and/or prophylaxis of diseases selected from hypertension, congestive heart
failure, pulmonary hypertension, renal insufficiency, renal ischemia, renal failure,
renal fibrosis, cardiac insufficiency, cardiac hypertrophy, cardiac fibrosis,
myocardial ischemia, cardiomyopathy, glomerulonephritis, renal colic,
complications resulting from diabetes such as nephropathy, vasculopathy and
neuropathy, glaucoma, elevated intra-ocular pressure, atherosclerosis, restenosis
post angioplasty, complications following vascular or cardiac surgery, erectile
dysfunction, hyperaldosteronism, lung fibrosis, scleroderma, anxiety, cognitive
disorders, complications of treatments with immunosuppressive agents, and other

diseases related to the renin-angiotensin system.



