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concerns related aspects including processes for the
preparation of the conpounds, pharnmaceutica
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
insufficiency In the renin-angi otensin system (RAS)
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represems a naj or nce 1 n t ment
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bl ockers have been accepted to treat hypertension
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43@a$e§9angm¢n§rnomn 1w angigtensin I (e by aach is Ilwzﬁmeer processed
247 di.tion CE inhibitors are used f e

plto %@t 2 olgsg n%)S?l cl\ﬂnglgteng{n %qnve ing neélzyme (?JCEf). Rng IT is
| Rhewnad lwvﬂabn al Bst tvﬂﬁrecé;ﬁ&; suBtyes fcalled ATleindat\Tz. Whereas
Ki dney I nternational, 1994, 45, S156), in the

pAdeseeing ho trhnsnaih gest ofvtbe heawn fimitions ef Avg lig kol ofEAT? is
et .al, Cardiovasc. Res., 1994, 28, 159; Fouad- Taraz
Fstilpnkpownam 3. Med., 1988, 84 (Suppl 3A), 83) and
myocar di al

Modulation 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;
Weber M. A., Am. J. Hypertens., 1992, 5, 247S). In addition, ACE inhibitors are
used for renal protection (Rosenberg M. E. er 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. et al., Cardiovasc. Res., 1994, 28, 159;
Fouad-Tarazi F. et al., Am. J. Med., 1988, 84 (Suppl. 3A), 83) and myocardial
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-
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infarction (Pfeffer M A et al, N Engl. J. Md.,

1992, 327, 669). The rationale to develop renin

reni n (Kl ei nRCT/IB005/054113
D., Cardiovasc. Drugs, 1995, ,9, 645). The only

substrate known for renin is angiotensi nogen, which

can only be processed (under physiological conditions)
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Mealy N. E., Drugs of the Future, 2001, 26, 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,
Mirki 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 of 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.
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status of these conmpounds is not known. The present
invention relates to renin inhibitors of a
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particul ar, the present i nV&ntibn felates to a novel

compound of the structural formida (1): (IR,

55" *)-7-{4-[3-(2-chl oro-3, 6-di fl yor ophenoxy) - propyl ] ph
enyl }- 3, 9-di azabi cycl o['3. 3. |] nony6-ene-6-carboxylic

acid cycl opropyl -(2, 3- dichl orobenz

optically pure enantionmers or a

such as a racemate; as Il as p {
acceptable salts, sol,ven conpl gxeg7and nor phol ogi ca
forms thereof. A pr engntyoney 8i s the one

represented by fornmul a . (AR5|95)17-{4-[3-
(2-chl oro-3, 6-di fl uor ophenox r"g phenyl } -3, 9-di aza
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cycl opropyl - (2, 3-di chl or obenzyl ) antlideThe expressi on
pharmaceutically acceptable salts enconpasses either
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ggq%gpag%agtpgc%ag{:adﬁ) %c&%aé:tgl? glégfts, fsgfvrenntccoan(l:ll)lg)’(esaa%%t Ilngrphological

10 forms thereof.

A preferred enantiomer is the one represented by formula (I’): (IR, 55)-7-{4-[3-
(2-chloro-3,6-difluorophenoxy)propyl]phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-
6-carboxylic acid cyclopropyl-(2,3-dichlorobenzyl)amide

15



acid, benzoic acid, nethanesulfonic acid,
p-tol uenesul fonic acid, and the like that are non
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formula (1) contain two inter,-dependent asymmetric
carbon atons having the relative stereochemstry (IR*
58*) and may be prepared in formof the optically pure

dl F ?ﬂg%{w %ﬁ%m%?)égg L}y Bfa%l M]@ 5?%‘?% |S(S:€§/Sc€ilthfr salts W1th

] memgBie aadd$ ot ardaoicyadids hkn Hydrochlonc or hydrobromic acid, sulfurlc

C| OBWE)?‘;: )"‘é‘a/h gférﬁch :aglﬁo ? en Zef qrmid %ﬁlg( étcllcg maloie’ ac1(P tartaric

5'&1(?1)1 gen{zﬂrc[a%n{, Zriéfﬁﬂn@ﬁlﬂfo%lﬁa&d - M&@ﬁ%ﬁi&%ﬁd and the like that
propyl]pheny }-3,9- dlazablcyclo[S 3. 1] non- 6- ene- 6-carb
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chr omat ograE HPLC, crystallization, resol utiq
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usef ul r the treat a r.pr,0 axi,s
aFSeaEbTith oci PB8 wikh a BT € Braniions o SHfworophenoxy)-
r ﬁmﬁi]ﬁﬁ@yﬂw '93d1£ka5ié§él%P3 3.1 ThoR&- &ﬂe%”cﬁboﬁ'}li%e asiaScyiplopyl-
as of related to ypertenS| on, congest i V€ heart
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| Fedplec R el PP sbrBrasER T e dolER (Bt o be
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r ebromatoggarhy o FPLCapeysielizgtien oazesaiRR.opat hy,

vascul opat hy and neuropathy, glaucoma, elevated
| REpRiMGH RolBEES SHESnpthl Y Q%GB ishosdibR! S taftaric acid.

The use of D-(-)-tartaric acid will lead to the desired enantiomer.

The compounds of formula (I) and (I’) are useful for the treatment and/or
prophylaxis of diseases associated with a dysregulation of the renin-angiotensin
system, in particular diseases such as or related to 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 known to be related to the renin-angiotensin system.
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anxi ety, cognitive disordersg; conpllcatlons of

treatnments with |nnunosuppre33|ve agents, and ot her

di seases known to be related to the renin-angiotensin
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dpaldmrms)psﬂwh campHegstons pgsulting \fees udisheieshyueings nephropathy,
neur opa ﬁ% nhRe9ne tErrbodl ment, the invention relates

t SAFUTEEHS S ?8? PREYr eat nent  or prophyl axi s of

di seases, which are associated wth a dysregul ati on of
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ﬂmeaibve)-fmdntlenqmi’ diseands, said erethods combrisieg atlministering to a patient
phar maceut i conposi tiops conprising a.c oynd of
P phmaceyicaly apeE ik b e EbRgar Ca YR QL BeDab e

carrier material. These pharnaceutical conpositions

MRy fifRfet a§féctl OF theiRedeheRivERn RNl pHatRidcuaXdl Softpositions
the above-nentioned di seases. The pharmaceutica
cswppgmng arrompannd ef forawld ) ot band 2 pbmmetrcally aggeptable
t Qpi ni t 140 can stered, f
eg%ﬁ%? mgtg{eﬂrﬂorﬁﬁ s& pha:rt]maceu?x%l coyggsrhég‘g' [\E ay g SuSed %r the
Cc gehtattnt alhé/os, pibrﬂmés A dhendibsod-inegitbidi N@iseases. The

capsul es, oI utions, enulsions or susgensn ons,
re qrg}ap?utlcg g:orqpﬁsmpp@ fca® rheofused, Spro sntesl; @grenteral or topical

2?51.‘3‘,%’?&{&%11 YThe§- @n Hethdhidfisterl gf”?&feﬁhﬁlbl%cgér8fhll§z° gt QRS form

uston solutirons, or to
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions, rectally, e.g. in the form of suppositories, parenterally,
e.g. in the form of injection solutions or infusion solutions, or topically, e.g. in the

form of ointments, creams or oils.

The invention also relates to the use of a compound of formula (I) or (I’) for the
preparation of pharmaceutical compositions for the treatment and/or prophylaxis

of the above-mentioned diseases.

The production of the pharmaceutical compositions can be effected in a manner
which will be familiar to any person skilled in the art (see for example Mark
Gibson, Editor, Pharmaceutical Preformulation and Formulation, IHS Health
Group, Englewood, CO, USA, 2001; Remington, The Science and Practice of
Pharmacy, 20th Edition, Philadelphia College of Pharmacy and Science) by

bringing the described compounds of formula (I) or (I’) or their pharmaceutically
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above-nenti oned di seases. The production of the
phar maceuti cal conpositions can be effected in a
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t e, apeiici 4oid by its gapatabbe used agl catiet nttdrihlc forrealslets, coated
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e [
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can be used. a %rrier alsfor tgg ets, coated ial

EBWSY? re&P’éifi’é’st & aé‘PF GaPsulgs) udable ggrrier praterials
CEr' {HRN prih&idnabs sBI&ﬁoﬁ@fahd %hiifs' A8, FGPexnSsle, a{;vﬁterf ﬁélyols
exanpl e vegetabl e oils, waxés, fats and sem -solid

asacrpsey dertpsaga}r(ﬂnd thelbke rﬁjmaglemamdn anaterials éordfjectians are, for

e RElETCHERioy DoBRLE efisSiel B SBHERAEE ot PR carier

C alaltdrRils féﬁtsﬁllfipo@it&lés%e tfof cpdraslb Chdn@al 6f har@énéti WRsSwandd, fats
syrups are wat er | yol's, sucrose,

i ARdr seneidgw aid ltqvgip | Pgols sLﬁltltaBlee camier | materigiserfon| topical

| o Blep P o2t s, M SR Finc K c 3R Bydrogonated

calls,i Bquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene

glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavor-improving agents, salts for varying the osmotic pressure,
buffer substances, solubilizers, colorants and masking agents and antioxidants

come into consideration as pharmaceutical adjuvants.

The dosage of compounds of formula (I) and (I’) can vary within wide limits
depending on the disease to be controlled, the age and the individual condition of
the patient and the mode of administration, and will, of course, be fitted to the

individual requirements in each particular case.

In a preferred embodiment, this amount is comprised between 2 mg and 1000 mg

per day.
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preparations are glycerides, ;sem -synthetic and
synthetic glycerides, hydrogenated oils, |iquid waxes,
quuid paraffins, liquid fatty al cohols, sterols,

o a%?fxﬁ?hl%ﬂ § pErATa SmBREmER! 1 ARG K d é) is‘\é m}e’éﬁ‘i“mg
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dependi ng on the disease to be controlled, the age and
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f
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P@rf@%@%wg%&aﬁ%memﬁ.asm%a OWRP¢o¥pri sed bet ween
1ng and 500 ng per day. In a nore particularly

PRbfohRdl %Ftl‘aﬁhﬁiﬁn(l) ahﬁ' gn)a'@ip Uhé db%v&-?d&iﬁbl%?id ph&RERical
5 nmg and 200 ng per ot her aspect of the

| nvrepommnm age plsb af ade umcqnbm@m\;wthmthﬂr Ipbarmasplogicallpactive

e it N S R

omIef@epm raﬁtafgﬁﬁllstée chd@h@i esttptofsf ahthorfifs, Msadi{dtdrsOtalcium
(F) are mxing with inert excipients in_a_manner known

p 8RtAgQNIStEL MPATHYE FACUVYPIfu| Aiufatics,a smpptholitics; hbeta-adrenergic
agﬁt\égmﬁﬁp,t élBHa?-er@H&gﬁ%%th%?é, and/or other drugs beneficial for the

prevention or the treatment of the above-mentioned diseases such as aldosterone

antagonists, 11beta-hydroxysteroid dehydrogenase type 1 inhibitors and soluble

guanylate cyclase activators.

The present invention also relates to pro-drugs of a compound of formula (I) or
(I’) that convert in vivo to the compound of formula (I) or (I’) as such. Any
reference to a compound of formula (I) or (I’) is therefore to be understood as
referring also to the corresponding pro-drugs of the compound of formula (I) or

(I”), as appropriate and expedient.

The compounds of the formula (I) and (I’) can be manufactured by the methods

outlined below, by the method described in the example or by analogous methods.

Preparation of the compounds of formula (I) and (I°):

The synthesis of the compounds of formula (I) and (I’) described hereby is one
possible synthesis among many other alternatives. Other synthetic routes and

methodologies will be apparent to the skilled person in the art.
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+ Bydronk “Sbivtant a8 Boribl et ey IRTMGR 4k dhem Fansprpteqied to

e’éﬁ:?@lloﬁo&he by, a&%ﬁ%%u-‘?ﬁkm ling> (ﬁﬂﬁai @ﬁlbﬂﬁ3 @fdlﬂllilﬁo henol
conpounds of formula (I d (F The synthesis of

c dnage to dbrlmtnfeoihulswpom)ﬁcatm ()ﬁ)fhed eyl estedd uh@feﬂﬁl;ﬂngls' bas1c
th the
P IeuE e MRS GRAT Ao dPutef e MO EL' VoS

apparent to the skilled person in the art. The

bi cycl ononane derivative 3 (Schene 1) can be prepared
as racemate as described earlier (W 2003/093267).
Preparation of the vinylic triflate 6 proceeds using
sodi um hydri de and

-phenyl -bi s(trifl uoronet hanesul fonimde). A

Negi shi - coupl i ng between the bicyclic system 6 and the
br onophenyl derivative 10 | eads to di azabi cycl onene 7.
Br omophenyl derivative 10 is prepared in three



steps from 1, 4-di bronobenzene, via a Gignard reaction
with allyl brom de ( conpound 8), then a hydroboration
w@ 2@om0pi0ond 9) and finally protection of the hpdrmBeyos054113
substituent as a silyl ether. Bicyclononene 7 is then
transprotected to bicyclononene 11. A M tsunobu-type
coupling wth 2-chloro-3, 6-difluorophenol leads to
derivative 12. Saponifi catq’cgglggfl the ethyl ester under
strongly basic conditions ads to a mxture of
carboxylic acid derivatives 13 and 14. Schenme 1The

m xture of conpounds 13 and 14 is ngf separated and

used directly further in the am de coupling step with

am ne derivative 16, which is prepgreg in one step

using a reductive am nation (Sche . An*é'@@'%’#@i%?%ng
product 15 is obtained. C eavage of Epoth\;\s&oo

Boc- protecting groups | eads to a conpound formul a
(1). Schene 2Enanti osel ective synthesis: The np@dnds
of the present invention contain two chiral cente

whi ch, however, are not independent from each ot @
The syntBﬂ‘étl C met hod present ed®® far |eads to a 8
r acenat®~ Thel f@g e can bed parated into the

conmpound pf fOr g (F) and ijt$_fenantiomer_usi nE |

clig al | NPLCcorum. Al soEtObot hNengnt i omer :
prepdred selectively starti roma rresoq_l| 9&/on nane
deri ¥at Qve, |ike conpound 1C7 (SEhene 3), using an
enant igosel ective acylation (Majjewsgki M, Lasny Rg J.

Og. Chem, 1995, 60, 58%%, as ScrIQﬁlgaio[éV‘D

2003/ 093267. Anot her alt 2at i vie d tEve-dies [ 8n
of the racemate using a gdprng) n| CDNIC Babe

derivative. Schene 3 17 ®Br= netlhyll, benzy—Fhe
foll owi ng exanpl es serve®o illjustrate the present
invention in nore detail. It is, 'Roweygpysnot intended
tolimt its scope in any manner.
Boc
I|300
1) CICOOCHCICHg, N
NaHCOQj3, CHoCICH,CI Bo
2) MeOH
) Me EtO \N 11

3) Boc,O, DIPEA,
CH,Cly, 86%

F
F ; :CI
Boc

I?oc
N OTBDMS N y oH
I?o I?o Azadicarboxylic
N N dipiperidide,
HO = HO EtO X PBus, toluene,
o) o) NaOH, H,O, EtOH, O 94%
95%
+ 12
14 13
O (o) O



Exanpl es CGeneral remarks The conpound is characterized
at least by LCGM and 1HNVR Only the LCVS data are

w@eaoenotiere. HPLC- or LC- Ms-conditions (if notPCT/IB2005/054113

i ndi cated ot herw se): Anal yt ';ld:: Zor bax 59 SB Aqua
colum, 4.6 x 50 mm from Agi | ent Technol ogi es.

El uents: A: Acetonitrile; B: H20 + 0.5% TFA. G adi ent:

9 %

v s PGSR, 3 B4 1 R el B s iedy Rfiner in
5@ ammde rconplilxgg :ttemmt‘liemhm@ degvative 16, wiith: is Awrepared in one step
Acetonitril.e H O + .0.05% a i um hydr o (.2 .
adsiye a@‘i{-ﬂﬁtlgﬁﬁm@@@ é§%}}ejne1 % %ﬁg{%é:rou%h éﬁqgl\;, B?amed.
MoldEvAge oRe Bb otéé\ﬁn ps Wads¥o 4 cbihy ndgT'féﬁﬂula (.
analytlc Regls urm 4.6 x 250 nm 10 nm
El uent A: EtOH + O. 05% Et3N El uent B: hexane.

I socratic conditions, 60%§ oyer 40 min, 1 ni/mn.

The isocratic mxture may 2? dependi ng on the
conmpounds. Chiral, prepar atlve As anal yti cal
conditions,_but on a Regis Welk 0 1 colum, 50x250 nm
and a flow B 100 ni/nmin. B9 tR are given in mn.

Abbr evi at i (as used herlin) ACE Angi ot ensin

Convertin zyme Ang Angdi B¥ensin ag. aqueous Boc
teTt-Boty 0'3‘< car bonylyoBSA_Bgvi ne serum al bumi ne

Cyclopropylamine,

EDC-HCI, NaBH,, MeOH,

HOB, Y 87% Cl N
DMAP, S
DIPEA, Cl NH

CHuCl,
50% cl 16

I?oc
N H
YR "
N N
Cl o Ci N
Cl O
15 (1)
O



Bu butyl BuLi n-Butyllithium D PEA
Di i sopropyl et hyl am ne DVMAP 4- |, -Di net hyl am nopyri di ne

wWORrM6/ 0678l met hyl f or mam de DVSO Di et hyl sul f oxi BET/H2@5/054113
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HC  Et hyl - -di net hyl am nopropyl car bodi i m de
hydrochl ori de ELA Enzyme i nmunoassay ELSD Evaporative
Li ght-Scattering Detection ESt+ El ectrospray, positive
| pRhad)sbiRBivd syidnyk: Et OAc Ethyl acetate Et OH Et hanol
FC Flrash Chromat ogr aphy h hour ('s) HOBt
0 ri I hiah. ne . e Ligui .
e SRIENERS o P8 prEienf B AHORCLRATPRE ohir hers which,
S hewtver)at hyt indEPIniEitfromo bachi gthet) Mhe eyiithetidanesd presented so

spectronmetry org, organic Ph Phenyl rt room
t ?%t @r%¥acem%te. Tge racemate can bg separate(? ?nto 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 17 (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
= R°0,C /°
Boc _Boc
—N EE—" - —N
N N

R°= methyl, benzyl

The following examples serve to illustrate the present invention in more detail. It

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

Examples

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

MS data are given here.

HPLC- or LC-MS-conditions (if not indicated otherwise):

Analytic: Zorbax 59 SB Aqua column, 4.6 x 50 mm from Agilent Technologies.
Eluents: A: Acetonitrile; B: H,O + 0.5% TFA. Gradient: 90% B — 5% B over 2
min. Flow: 1 mL/min. Detection: UV/Vis + MS.



sat. saturated sol. Sol ution TBDVS
terr-Butyldinmethylsilyl Tf Trifluoronethylsul fonyl TFA

wo eiobloeispbaceti ¢ acid THF Tetrahydrof uran t R r BEBIB20¢054113

10

15

20

25

30

tinme U ultra violet vis visiple Conpound 6 Conpound 3
(WD 2003/ 093267, 99.58 g, 305 mmol ) was dissolved in

dry THF (1450 nl) under a nitrogene atnosphere and the

| |6l Al Nobi (560, fith Bom Kt hnologi
7 SRR ToRR R e Sofem 87 o0 i, Som eyt Tochnologies.
p&htentna: ohceforgtrideseB: dHx0kert D58t ddfmoninm kpdpkidg 586 aq.).

t r at bet ween 0 and 4 H s evolved. Aft

¢ Gbdient; $0%B thi0% & Pmreéd RS C@‘em g&/-n&r/@é‘h Rigeiipns Uy + M,
sk gkt + gPspensi on. The reaction m xture was stirred

for 75 mﬂn at 0to 4 C Tf NPh (128.6g, 360 mmol ) was

t thirah dddgtia RepissWhelk suliithn, 4.6 xrA50. mrhh @0 p@acEluwent A: EtOH +
m xt ure becanme brown. The _cooling bath was renoved and

t ROSve &N o Flyens Bsthexprey Lipsraticronditions P %atB.r gver fiemin, 1

" GA9HHETTH KBS, HETURIHESfhrpieBeldinbn I and
tﬁggTHF vvasf&r’éef?r&t;cve unggé red %@%ﬁdﬁ’?@%%g"%ﬁ’gﬁ“

r €imral) ipngpavaiver Ap haslgtive corditipes; thatl omiat Regid WhEI@_golumn,
E The conbi ne nic layers were washed with
mé&’éqfrso(ma)@%apbﬁﬁg@%o m.). The organic phase
vagd] f; Regidéd dnpver MMSO4, filtered, and evaporat ed

under reduced pressure. To the crude brown residue

(174 g) was added 50 nL of pentane and the m xture was

StA'b%lr'e%gjat%Els e'as C1:1sed herein)

ACE Angiotensin Converting Enzyme

Ang Angiotensin

aq. aqueous

Boc tert-Butyloxycarbonyl
BSA Bovine serum albumine
Bu butyl

BuLi n-Butyllithium

DIPEA  Diisopropylethylamine
DMAP  4-N,N-Dimethylaminopyridine
DMF N,N-dimethylformamide
DMSO  Dimethylsulfoxide

EDC-HC1 Ethyl-N,N-dimethylaminopropylcarbodiimide hydrochloride

EIA Enzyme immunoassay

ELSD Evaporative Light-Scattering Detection
ES+ Electrospray, positive ionization

Et Ethyl

EtOAc Ethyl acetate

EtOH Ethanol

FC Flash Chromatography
h hour(s)



overni ght. The crystals were filtered off and washed
with cold hexane (701) and a cold m xture of

wheooaney7di et hyl et her (4:1, 100 nL). Thi s resul PEOIB2005354113
g of product containing soneJff NHPh. This material was
filtered over silicagel (75 g). TfNHPh was washed out
with CH2CI 2. This product was subsequently washed out
%BtEtOA‘H froxtbdiBstribzd) tO give the title conpound
after evapgrat' on under reduced pressure. The title
ctihdiind higb petfommaned liquidtchramatbgrapliyi ons: a) 44.45 g

o] -whjte.crystals 27.98 of little brown
cﬁ'ﬁﬁﬁ S,Lmbd:@%mf%toéﬁ@g a Wash F%%“Bﬂe ontai ni ng the
pnvegt aneinkhHPh. After 2 days the Tf NHPh cont ai ned
in fractions c¢) had crystallised. It was filtered to
5 yméhd 9. 4@inpte(s) t he product as a brown oil. Treat nment
ofibv{ he not her I6i Uor.s: The conbi ned not her |iquors
0 i ned 2ABOVE 5\%‘?1% Doncentrated under vacuo. The
begwn oi | ofgasicdue (75 g) was purified by FC (1500 g
silica gel%ﬁ using a gradient of (EtQAc/heptane 1:9
EPbAc) .  TREEDYH| umm was t hen washed with Et OAc/ MeOH
9:1. The }]j nd was isolated as 25.44 g of an
o#-\/\hite}dgaigg&ggg@He pure product. LC-Ms: tR = 0.87
10 msat; ES+: sakm@ted4. Conpound 7 A sol. of conpound 10
(102.1 g, .31Q mml ) in THF (1.50 L) under nitrogen was
cé®t ed toSOWHOT BuLi (1.5Min hexane, 212 nlL, 318
MRIDMYRS A GIdiRbhGTsig0_m n, Znd (IMin THF, 465
nm., 465 mmol) was added’ The m xture was allowed to
wdif m up t Griflaoro@ethydsmhion@ (83.6 g, 155 mmol) in THF

( ) then.Pd(PPh 3)4 (4.48 g, 3.87 nmol) were
agrggd. Th&ﬂﬁﬁoﬁqaﬁiﬁécﬁzéi heated to reflux for 30 min,

15 amgral | owperdiydedF@ant © rt. The m xture was dil uted
with Et CAc an

tr retention time
uv ultra violet
vis visible

20 Compound 6
Compound 3 (WO 2003/093267, 99.58 g, 305 mmol) was dissolved in dry THF
(1450 mL) under a nitrogene atmosphere and the mixture was cooled to 0 °C.
NaH (16.64 g; 55 % dispersion in mineral oil, 381 mmol) was added by portions
of 2 g over a period of 35 min, keeping the temperature between 0 and 4 °C. H,
25 gas evolved. After the addition the mixture was yellow-green and was a slight
suspension. The reaction mixture was stirred for 75 min at 0 to 4 °C. Tf,NPh
(128.6g, 360 mmol) was then added as a solid within 5 min. The reaction mixture
became brown. The cooling bath was removed and the reaction was stirred over
the weekend at rt. The reaction mixture was poured onto 1L of ice/water and the
30 THF was removed under reduced pressure. The remaining water phase was
extracted with (3 x 500mL) EtOAc. The combined organic layers were washed
with water (500 mL) and brine (500 mL). The organic phase was then dried over



washed with ag. IMNaOH (I1x). The org. extracts were
dried over MgSH4, filtered and the solvents were

w0 twoMertounder reduced pressure. Purification PET/1B2005/054113
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residue by FC (MeOHO 2C 2 1;49 (r) 1:24 (r) 3:47 (r)
2:23) yielded the title product (88.6 g, virtually
guantitative). LCMS tR = 0.98 mn; ES+:

VRl FRBRA IR Sl g e DR T Ry Brown

eq&slcbpe(dmfvg) was ad@ddﬁhmhrofepmitame @and phe mixtinerwas! stirfEdent 4 °C

(P98BS St St o SRR PR ARRGe om)
1aﬂd dicBIdannpas 6¢ ﬁ@xasle}dietnsaéth&daeﬁ 100 mef)u | This I‘e@ulttélﬁ‘m 84 g of

Mysuspensi on and the reaction was started with
hetqsluet contdining seme TINHEh. Thie magerial IW@ﬁ filteredtoyer SItlmel (75 ).

PR PP A5 o B Y plic B PGS Gyoshea

2Qunwith EtOhe (Bitibdsr ELYESgivt ithid e E@hpdundtdfef eddpordtion under
and was cooled to O C. THF (100 nl) was added and the

d rqshls%greﬁw elhggte vap@aldvmsmlaa@@ﬂ in threegfrgcfions: a) 44.45 g

br o[r}n%fgyg1 ‘%yéalgiéb ad?e%oé@fl o%%f )ltl)ﬂ) AR étgllghﬁmr?)c) 1%6 of¥ yoflow ol

r eanthindtgy thenjredadt Uanel 'ﬁﬁﬂemh 20Afier Waags tthe ’msmliPhl antaigg] in

npl. et e ure d for further 30 m.n
mﬁamém@damaggcry%aé as| ﬁ)itmf tveld ddd 8 Ofrms product as a
mo}gvm &G1was diluted W|th Et O and washed with agq. IM

and brine. The conbined aq. extracts were
extract ed back with Et O The conbined org. extracts

dr| over . filtered, and the solvents were
L?%géerm?@%]g‘é‘i? ™Hressure. Distillation of the
r Q‘ﬁb @Hﬁbﬁﬂ:& T 1iqB6rs Dbtfinedydbdl el Qdrd dicbrti@ GRIBPAMNE. The
(39.3 g, about 619@ toget her w th anot her,

ubrayeneil fasityei(Ap gy W@gfpur(ﬁmlﬂzyum (tﬁOBmSIKlw\gqlhusm:a gepgient of
ghto&c%heptanle) 196 adﬁ&SjA}:)? a ﬁl%l ‘co ufmnC OWELY en wglszheﬁ 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: tr = 0.87 min; ES+: 459.24.

Compound 7

A sol. of compound 10 (102.1 g, 310 mmol) in THF (1.50 L) under nitrogen was
cooled to -78 °C. BuLi (1.5M in hexane, 212 mL, 318 mmol) was added. After
30 min, ZnCl, (1M in THF, 465 mL, 465 mmol) was added. The mixture was
allowed to warm up to rt. Compound 6 (83.6 g, 155 mmol) in THF (100 mL) and
then Pd(PPhs)4 (4.48 g, 3.87 mmol) were added. The mixture was heated to reflux
for 30 min, and allowed to cool to rt. The mixture was diluted with EtOAc and
washed with aq. 1M NaOH (1x). The org. extracts were dried over MgSQy,
filtered and the solvents were removed under reduced pressure. Purification of the
residue by FC (MeOH/CH,Cl, 1:49 — 1:24 — 3:47 — 2:23) yielded the title
product (88.6 g, virtually quantitative). LC-MS: tg = 0.98 min; ES+: 559.24.



1.03 nmmol) in THF (1.00 L) under nitrogen at 0 C. The
m xture was stirred overnight while warmng up to rt.

WONooMsIM (2. 5M 1.65 L, 4.12 nol) was added, BCHIB20¢5/054113
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m xture was cooled to 0 C. H O (35% 480 nL, 5.15 nol)
was dropped carefully, and ti11e m xture was stirred for

3 h. Et20 was added, and the phases were separ at ed.
Tﬁ%nﬁf dl@yer was washed with water (Ix), and brine
(I'x). The org. layer was dried over MgSO™4, filtered,

aMg (o gA 6(Denm$1)v\mssusmlﬂmbnh THE@O méJ uodet nitregenun @.three-

Purifi t b Et2 t th :
| Pkt sk Spmbed St sandere ”md?%ﬁ)srg hisge o Th grine
S @innePiva$ ANBO With 9434&014105%231?@ ’7‘7“33 MPM? #0SPGF 140 mL).

was cooIedtoOC, and |mdazole 9rrm3|2l
addorBBiG-ofl thes24alibronmbenzeneisyl. vwaSe aé@mie@areﬂuibr to the Mg-

mxture was, stirred over h r t
Tt Bl Rleltebfifon ¥ Rt natiti GelfSO0h By oybon he
s adactibiiétatted, 880 10-dibrafébehigherok twkscadties 16 Rakes spdddeso that
| ayers were separated. The aq. |ayer was extracted

wtherrew‘éwpmmgwes rBIxingrgsnHE @houb 20 mink él&{egmase% was stirred

fg%cﬁﬂhﬁ 1 it A8l ey Gk PR 00 B seinc e

mhﬁ@lswaseﬁuwwnthlapaﬂl éMalby brémidet(30. slrhgpwmmmol) in
19 yielded the title conpound (68.1 g, 90%.
L(T,}WEKSOt )= Tthezaﬂlxhbrpmléswl s addad sowly, @@m@uw& the reaction

TR b0 b s o i TR elllBR st b Mt was
aggrdd ﬁhlmfm&tiwimrp RiR1edRGAR k6 0(*02- RgMiM ﬁ@wmhaed The

were added, and thé suspension was heated to
Afigiure3 wias tdltietedemth |E§10 mn;dt washedawitla bi.olWdHCD aod cbrmteo The

rt. The m d t filtrat
cambiPad B e VRl b el B P The b Eint TR xtract
dipiepsl ddi&d BV&r MBS, ﬁllltéiEld and the solvents were removed under reduced
pressure. Distillation of the residue (11 mbar, 88-92 °C) yielded the title

=

compound (39.3 g, about 61%), together with another, unidentified impurity.

Compound 9

BH; (1M in THF, 412 mL, 412 mmol) was added to a sol. of compound 8 (204 g,
1.03 mmol) in THF (1.00 L) under nitrogen at 0 °C. The mixture was stirred
overnight while warming up to rt. Aq. NaOH (2.5M, 1.65 L, 4.12 mol) was
added, and the mixture was cooled to 0 °C. H»0; (35%, 480 mL, 5.15 mol) was
dropped carefully, and the mixture was stirred for 3 h. Et;O was added, and the
phases were separated. The org. layer was washed with water (1x), and brine
(1x). The org. layer was dried over MgSQ,, filtered, and the solvents were
removed under reduced pressure. Purification by FC (Et,O/petroleum ether 1:1 —
Et,0) yielded the title compound (97.4 g, 44%).

Compound 10



vacuum The product was then diluted in MeOH (400 ni),
and the m xture was heated to 50C for 20 mi n. The

WO 2wee10n m xture was allowed to cool to rt, aPCI/iBee05/054113
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sol vents were renoved under q(ﬁduced pressure. The
yell ow solid was dried under high vacuumfor 1 h. The
solid was dissolved in CH2CI 2 (190 nL), and the

and o@%‘ﬁ@yﬁ@@g@,f%z %%re adgjog rm%w%%% &OOC

Maid Uingidivde §23.77 gA340) afnoly ahd IBDMSVEL (S2r60g up4d ﬁmlidl) were
The reactl on mxture was dilyted with CH2Cl 2 (110 nl)..
&Sr g @lwwawgrea&ﬁ@ég% Vhilearmingp torh The miixture

Wlﬂt R e S i e Ay

evapshaend The tyersvente sgargied s’Ehcr ). la?ar wﬁs c:atalcted vath hdpéane,

b CH2d 2MeOH 100:0
v i Hirceqhined i Siio ks o vt G3%h . The-ofisexirets were
1 dgéd Bver N30 5ﬁi‘te1%§ aﬁ@ rﬂ?i@ Uslevela% 'Q/ei’@ X‘Eﬂﬂb'?ed)funder reduced
conpound 11 58 nmol ) ,

2 pudsbwe.o- Buﬁﬁchtlbhuby me(ﬁuo/m@mns 99241 1ni8)! Yielded the title

SRR DAL it BT 20

heated to reflux under nitrogen for h. The mxture
was allowed to cool to rt. The mxture was dil uted
wiGomeu@dcl1(2. 00 L), and the nixture was washed with

ooy 132 Eor b, MaRD o Suh it fEh e Figtane oo
Fgﬁ?fNaHdm €48 DigeSTLhol P 110340y lofofiGnices(cimby 573

EtOAc/hetane 1:19 1:1) yleldedthetltle conmpound
(67) yerensied, ang tvssuspensionywasheated;to 8 £C. Adtpr 38 the reaction

HTRRH s Hottholdhef ot Pl S ROHATed nd B fhc was

wagapdiatéd addat redlced préssurd. ditie. refidae nvast diil WAsmin under high

parti al | ¥h ) . .
vacuum. The product was then diluted in MeOH (400 mL), and the mixture was

heated to 50°C for 20 min. The reaction mixture was allowed to cool to rt, and the
solvents were removed under reduced pressure. The yellow solid was dried under
high vacuum for 1 h. The solid was dissolved in CH,Cl, (190 mL), and the
solution was cooled to 0 °C. DIPEA (49.1 mL, 287 mmol), and Boc,O (37.5 g,
172 mmol) were added. The reaction mixture was stirred overnight while
warming up to rt. The reaction mixture was diluted with CH>Cl, (110 mL). The
organic layer was washed with ag. 1M HCI (2 x 300mL), and aq. sat. NaHCO;
(300mL). The org. layer was dried over MgSQy, filtered, and the solvents were
evaporated under reduced pressure. Purification of the residue by FC
(CH2Cl/MeOH 100:0 — 2:98 — 5:95) yielded the title compound (26.2 g, 86%).
LC-MS: tg = 1.05 min; ES+: 531.33.

Compound 12
A mixture of compound 11 (56.0 g, 106 mmol), 2-chloro-3,6-difluorophenol (34.8
g, 211 mmol), azadicarboxylic dipiperidide (53.4 g, 211 mmol) and PBu; (85%,



evapor at ed under reduced pressure, and Et OAc (500 niL)
was added. The aqg. phase was acidified with aq. 3M

wWoios/06nTel t he m xture was extracted. The org. PEHEB20054113
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separated, dried over MgSO4, filtered, and the
sol vents were renoved under reduced pressure. The
resi due was dried under high vacuum giving a 1:1

' r &16f ; i .
g it 310 mSOTRO MR £ 2019 i bl SrHER uHaR it I REE 1 .
afftie migirenwas alls®ied 16400133 rt. Chirpmixtate s Ailoted twitleE6IAc (2.00

13 d 14 0.,7 4 32.0
DAyt s ey 38 IMTRBE (5100 BBk, The ore.
(extfidtOwertOdied vV Mg SN Ril{Ped nd thd s@citiWete Aoved under
DIPEA (22.0 mL, 128 mmol) in CH2A 2 (540 nlL) was

stréducedipmssure. . Paitifecation of therresidse bh #Ek@dOAahkpday 139 — 1:1)

il GBS SGpain e & Proah L CS w B s 01725

conpl ete. Wien the reaction was conplete, the m xture
was diluted with nore CH2A 2, and was washed with aq.
| Mor@ioupnds)l3 aadd4aq. sat. NaHCO3 (2x). The org. |ayer

dr.i ed weh kel 1 d. th
r B ool 2 6 0 s S0mRcm i iddp AP NABRS CrOHHHE) ana
yiEghHed 401yt whe tifedRAUSTH °ClEvénight. 60Phe nliftuMSiwak Fpartially
1.29 mn; ES+: 848.35. Conpound 16 A m xture of
2 eeandrated unddsendaded ghgssure; 90d AtQAcSHA0 mib) yasiadded. The aq.

e e S T S0 15 ad oS oty e ors
ef Q@b 8ebdrfted) driedavdr Nag8idh,, Fiftered, Snd BRG0NHALS) Wi Sremoved
added. The reaction m xture was stirred again at rt

oviadasirgduced peessyigs TAggesideowash dried Hedar dighyacuume giviggia 1:1

t t eq . .
B VA, L RELS LA AR P
W(61h8 ge95% M INGGIES: 1Tkl . Eljand 1.14 min; ES+: 649.37.

Compound 15
A mixture of compounds 13 and 14 (20.7 g, 32.0 mmol), compound 16 (17.3 g, 80

mmol), EDC-HCI (18.4 g, 96 mmol), HOBt (5.40 g, 40.0 mmol), DMAP (0.98 g,
8.00 mmol) and DIPEA (22.0 mL, 128 mmol) in CH,Cl, (540 mL) was stirred at

rt. The reaction was checked each day by LC-MS, and EDC-HCI (6.13 g, 32
mmol) and DIPEA (5.5 mL, 32 mmol) were added if the reaction was not
complete. When the reaction was complete, 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 MgSOQ,, filtered, and the solvents were removed under
reduced pressure. Purification by FC yielded the title compound (16.5 g, 60%).
LC-MS: tg = 1.29 min; ES+: 848.35.

Compound 16
A mixture of 2,3-dichlorobenzaldehyde (90.0 g, 514 mmol) and cyclopropylamine
(72 mL, 1.02 mol) in dry MeOH (1300 mL) was stirred at rt overnight. The
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| ayer was extracted with Et OAc (3x). The conbi ned org.
extracts were dried over \gSO4, filtered, and the
reduced pressure.PCT/IB2005/054113
Purification of the residue py FC (EtOAc / heptane 9:1
-> 1 1) yielded the title conpound (97.4 g, 87%.

LC— . tR=0.64 mn; ES+. 216.15. Conpound (I):

5 %;étl%n %ﬁ% ‘EI%S (11%dr té) %°% :gldﬁ\l:&%l;lé) ghS.3 g,x638 mmol) was added.
P Thp tkddrioa Mixjurd , Wasditizabagyre la0 frB oeriighn-16e eae-dldedind the
oxylic acid cycl opropyl -( 2, 3-di chl crobenzyl )am de A

s &faction mixHis, and thessqivegtswere evgporaedgingler fedegedgyrosspreg gThe
%Qgé%@swr%gtﬁgs%?veh(]n %t@AcHgld (A aBnedi @ﬁﬁ“&ﬁ lﬂiolQa@tI) "’ﬁié aq.

mxture was Stirred for
h layer whs eﬂf.fveteslomﬁeﬁtQA@\@xe Theroemabinad deg. exieahtcwdlre dned over

r eS| ue was dried under Y,
NN 0 a0, e vy et ol e e ERsure.
a@urifiddiadt tHQtrééddehﬁ‘y RO (FtOXeY h%b%h@ ob@si q:1 J'Sﬁéld&[ the title
extracts were dried over sS4, | tered,

s obmpeins (W8, BEHDY BE-MBritr= 064 umeuE%’r e%l§d|5e
Purification of the residue by FC (MeOH CH 2C 2 5: 95
(r) 10:90 (r) 20:80) yielded the title conmpound (12.0

9C0915}9@u dLGWE: (rk )-8 KO, 88 5m)-1; {4 ES+2 -GS 038,6- TR QPREN oxy)-

SBJOPD&WPXL}(@ -CHizabisydoB- il ondrephesasgophepyhgid  cyclo-
p@ggky);l];p% cﬁdgll ?E§%ﬁhgf63 3. 1] non- 6- ene- 6- car boxyl i c

cl’opropy chl or obenzyl ) am de Conpound
IA) sl lofdnipoudd 55 (M61Blg) 19N@snpol)iih iICHLCHN(180 Regi wasWuslldd to 0
1 colum, 50x250 mm using isocratic conditions (25%

Et @HH@ (4¥ i @Pmeam%@L) 755aAdsda nEhe RdRTs Was Siirted forgioh at
/ T, d
D1, g O of i R FRARYES £ Toc ek F el GLARMRR g the

I eghithiRdvas 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) yielded the title compound (12.0 g, 95%). LC-MS: tg = 0.88 min; ES+:
648.36.

Compound (I'): (IR, 5S5)-7-{4-[3-(2-Chloro-3,6-difluorophenoxy)propyl]-
phenyl}-3,9-diazabicyclo[3.3.1]non-6-ene-6-carboxylic acid cyclopropyl-(2,3-
dichlorobenzyl)amide

Compound (I) (1.00 g, 1.55 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 (tr = 20.00 min). After evaporating the solvents under reduced
pressure, the residue was dried under high vacuum. The residue was dissolved in

CH,Cl,, and washed with aq. 10% K,COs;. The org. extracts were dried over



pressure, the residue was dried under high vacuum The
resi due was dissolved in CH2Cl 2, and washed with ag.
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filtered, and the solvents wege renmoved under reduced
pressure. Drying the residue under high vacuum yi el ded
the title conpound (350 ng). Biological Assays 1.

a@?:%?nt%f ITBALE CarRBh@%olvEhiS )rwgrg ré&idvedBinGerYeduded d pressure. Drying

atron and renin i rtion 1.1 Preparation o
Atlg resid® umden highateuuim $iehdpd (thd titlercdmpaind ABg) ing).1- 10
(Bachem H 1680)] and 17 ng (0.26 mmol) of BSA (Fl uka,
05475) were dissolved in 4 nL of 0.1M phosphate
buffer, pH 7.4, after which 2 nL of a 1:100 dilution
oiBlﬁpgﬂfélr"éﬁ‘Saié%yde in H20 (Si gna G 5882) was added
dropwi se. The m xture was incubated overnight at 4 C,
t Ae Kndy@p yeeu g assast(ERA) ite eptimete dngok pegomulatip @nd genin
@@? ioht foll owed by dialysis against 2 liters of
P overnight at rt. The solution was then filtered

Nal Cat. No.

1o EpgyaiaRE Aigl-Bsa @dtelEe Srored i n

pquﬁgqmy;hﬁm owtrﬁgSI Elm@é> &%)eﬁlo?{ luesoa%z hAle 1atmg1 (@26 @mol) of
repar at |l

| east 12 nonth on of BSA- An

c&%e(:F Inep Olﬁﬂzi)oweneeddssmvade@ 4(mbwgthmssw@err pH 7.4,

iR 7 e 3180 R o M Bhienvastly Hied S agsss2

I xzas added @bpwiebTak emxwwai indubatéd @srerﬂigbmdlem tlﬁJem dialyzed
bat ch of_conju(?age filled with 90
bR&RIRStAgliteEs oft §-81p eCls%VQSAfO{ & yatart,afollowad bb’rfh?iB%S pgainst 2

co)\iligeér%sr{(lbg P%] al 4 rﬂ1%}g megf whzt%x%&@%;ﬁ%&zfn%%r u“frlltgi)a Qringe

wilter, (D46 guh WNalgeR)Catl Noonp4gats). did dmlnjnghtedcami bér @@l in
L”ps@p?é’pé B s B0 Bkt BT bor ol Rhst' 3 Smonths.

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 ul 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
of 1:100°000 in assay buffer (PBS 1X, ImM EDTA, 0.1% BSA, pH 7.4). 5 pl of



The plates can be stored in blocking solution at 4 C
for 1 nonth. 1.3 Ang I-EIAin 384 well MIP The Ang I
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buffer (PBS I X, 0.01% Tween 20) and filled with 75 m
of primary antibody solution (anti- Ang | antiserum
pre-diluted 1:10 in horse serun), diluted to a final
CARCRA Al anti2fis 40 Q! ki fefdw)(WER ddfed to th
I%%%TA%%%}OH éséﬁ pr2157. 4S$d§’5 %ﬁéﬁg eﬁewr?i n reacte (llo% ©
( primatyaaddiody solutias sag theuplhtes wefs eeubmed oyermmhtatadl 66 dA fter

tq the pri nti body sol ytjon and.the es re

| ey geErona i wae e 4 FieS o pael b o igubated
Phwathe Sedtptfy asitRydy 3 [dnkit8Bbin ey, Vidd b 1RFsepidtkh peroxidase
i ncubated with secondary anti body &?ﬁr;tl -rabbit | &

| {Avwersham BiosaencadNah93det)odiletad é: 2 b inswash Biffesk foscle at rt.

ity b bR 2 oS eI o iy solgfitaft bt

agdtht hegubsatebat eslufied 1 [In.8@inMt WABTSS UDEX.2'@dziho-di-(3-ethyl-
solution [1.89nM ABTS ] )
( benzthiazqlinsulimatel] eRaehe Aupgnostiesz 402 946) ansha86M HaPe 1120%,

' Shi . %.. (F s .
o HRR° D550, B TP e, (R0 Sedlam dbue, 48T oo
s dihydrogen Iphdspigen pphé2)p.halice OIp bif 4he?plateTives @adodt 403enm in a
pl ate was read at 5 nmin m cropl.a r eager,
( PEEseRtalE reades @L@égmr Bﬁ;}ma%gwﬁjﬂcﬁﬁsrpre uctieg ¢f Ang I
g e AR 3 ch e KA e I O SORE SN with
othe/DD of @ 5tahGrd coeasafrAeg (v 10p madabwetd irPpardttel.mary renin
i nhibition assay: 1C50 in buffer, 384 well MIP The
renin assay was adapted from an assay descri bed before

( Bi ERalry Yénigtin RibitiddyPRA-as) fbutd93s4 $81227B1) and
consists”of two steps: in the first st eB, reconbi nant
hihemenin misseyi Way adapkst Bomvin: #ssay desstibed pefore (Fischli W. et al,

(RN AT 25 RER BRI G B St e
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 pl per well of
this premix was transferred into polypropylene plates (MTP384, Nunc). Test
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EIA is very sensitive and we?i suited for renin

activity measurenents in buffer or in plasma. Due to

the | ow concentration of renin used in this assay (2
UBhpfifids 3736 iskARE Afid Aui8in 160% DRARS bk 9.5 B1 added to the

neasreln itor nitres int primary assay

dpramik othewimcphited atFHPE do1 Dh. Achb dﬂﬂtdfmhh)imgl;anon period, 5 ul

R R e 08 Tof Slafertss 1 Y b £ R BRI 6B
t §§ ﬁﬁ?&%@ﬁbéﬁeaﬂ&eﬂéﬁd st bﬁfdﬁcé(ﬁ B¢ 16ith Mslqlia%%ecﬁ SThe
nmnMin roxw\;gnome sulfate (Flu

59@1@@)tageaoafnmnnm m(b]ltuah shydevngase) wasr ealpuletﬁdx&t each
at 4Cat1 arfatl o_of ;100;, 3,[8 10: 14 t47 5frr1 net {

of RS e BT X YRR AL &P SHPCRTERISB) ShrShY! ghibition was
pdetefincd/MEE Skhibidéthy entpsé @@tﬁ@@iulﬁbd SOVEME so)li BiEOICLpealues of
and diluted in 100% DMSO and 5 mM added to the

pAB eprapoundds festerd ang helay é@O gyl élquﬁ’vee splectad compowlg exhibit a

t b@ dg&éﬁ; %b%ﬂ@rﬁfl{yo 2 ?1 mg{ab&{ﬁ%llgg OFE ! ?et t eﬂiE&)Xor art

sta I N assay were erre I nt
asempeur(das descri bed above) and Ang | produced by
renin was quantified. The percentage of renin
inhibition (Ang | decrease) was cal cul ated for each

Cane %%Ré’ﬁddoﬁ Ofm AR (PPUSSaf b I@} SvARDGEHEMALI on of

renin 1nhhibition was det'erm ned hat I nhibited the
enzymne act|V|ty by 50% (1 C50) . The | C50-val ues of all

c ounds tested are bel ow 100 nM Ho sel ected
cﬁ%@@ HagRK %%Sﬁr@@ﬁytg&wﬁe%%&w&l%d. ty and are
nmetabolically nore stable than prior art conpounds.
Theimelspeufdmele foubiel tarfsgpnidi syt awyith almna@b Genial aed ofiuman

0al?glgtl\c/lns1nogendv\{lgraenf)1frc}?aggtf l%{o?nn‘?{rgcc' L(I:é ell*'lﬁ gstr %vtl]t%el)land All
animals were maintained under identical conditions and had free access to normal
pelleted rat chow and water. Rats were initially treated with enalapril (1
mg/kg/day) during 2 months. After approximately two weeks following cessation
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
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mai nt ai ned under identical cepditions and had free
access to normal pelleted rat chow and water. Rats

were initially treated with enalapril ( 1 ng/kg/day)
dydif fsiife tAhidloe RO MBLGLY d'BbsbRRE Srterial
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Parke-Davis, Berlin FRG and 10 ng/kg xylazin (Ronpun,
Bawpe diametey &1 k2 smn we 9 g pnd v golypiselhatiery las ofbtmenths. A

e BR oo R (RPE7T, e Bhls oGl BB P by gigiized

t put @€ aads&rg teardedichret peotsohsl doapater ICHMBPaE ?deﬁlgir@)t iARrial
upstream The transmtter was sutured to the abdom nal
nipEssHTes weee ealibrated by pisingcanoipyt frowy ahampigntsprepsaig reference
T tr ni e in r Ci e

p LA PR PSRl " sPabi Coita) "8 I LERG Breistie wos
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nodel TA11PA- C40) connected to a highly stable

| ow- conduct ancestrai n-gauge pressure transducer, which

MRRMYEH a b€ nRASH i &l DRubR! trabs SR Fafts Wﬂh_?f#@’%téﬁ;?ssure

vacuum  and a radi o-frequency trahsmtter.
t brensnaitthnst werevdasedl iHyl exhl vgfat/atgeawiﬁhsmwg oel10t mgtkg of the test

prevents bl ood refl ux d was coa th an .
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ThpnittRJaNt e dfRNef thetest - sabficeds dREres¥ed s Inakihal decrease of
wei ghted 9 g and have a typical battery |ife of

breen grteriel peeseirg §MAJT) dn thertreatedraroup vansusdhseondred geoup.
connected the radio signal to digitized input that was
sent to a dedicated personal conputer (Conpaq,

d&ak RoMpoury dRforblaNg s iithe iMekie afithd] Biiclel dItlyedd3b Adblood

an input_from an_anbi ent-pressure reference
pressure decrease of 26 mmHg at a single oral dose of 10 mg/kg, and a blood

pressure decrease of 13 mmHg at a single oral dose of 3 mg/kg.



(APR-1, Data Sciences). Systolic, nean and diastolic
bl ood pressure was expressed in mllineter of nercury
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rats with inplanted pressure,jransmtters were dosed
by oral gavage with vehicle or 10 ng/ kg of the test
subst ance (n=6 per group) and the nean arterial blood
pgifsure was continuously nonitored. The effect of the
tance is expressed as maxi mal decrease of
mean arterial pressure (MAP) in the treated group
versus the control group. The conpound of fornmula (F)

i §, ai ic\ﬁ gbﬂn& I'blfsfoﬁﬂhfgghmglgﬁlgt as t(]ldf”‘e tﬁgéf[??)&ﬂo%o 3,6-

pressure decrease of a Slﬁg e‘or

1diftutdphenanydpraplshedyl) F 59 dinzabidpds[8 B Bnof-6dhe iortdgbatylic
a single or dose. of kg.Clains 1. A conpound of

T B HGYSLopIOpY HZnba R Erg R Dantde

55"N-7-(4-[3-(2-Chl O O S5Qdi f 1l uor ophenoxy)

propyl ] phenyl } -3, 9-di azabi cycl o[ 3. 3. 1] non- 6- ene-6-carb

oxylic acid cycl opropyl - {2 di chl or obenzyl ) am de and
optically pure enanti orrersa m xture of enantioners
such as a racemate; as welf'I>~as~pharnmaceutically

acceptabl e salts, solvent caypl exes and nor phol ogi ca
fornms thereof. 2. Enantioner qgf the conpound of
formula (1) accordinghto claiml represented by
formula (F) and nanmed as (IR
55)-7-{4-[3-(2-chl oro-3, 6-

di f1 uor ophenoxy) propyl ] phenyl }
] non- 6- ene- 6- car boxylGlc aci @

cycl opropyl - (2, 3-aii_chl.orebent
phar maceutical |y acabl S
and nor phol ogi cal fox#s thered A phar maceuti cal

conposi tion conprising a conpouge according to claim1l
or 2 and a pharnmaceutically accgptable carrier
mat eri al .

-di azabicyclo-[3.3.1

m deas well as
sol vent conpl exes

and optically pure enantiomers or a mixture of enantiomers such as a racemate; as
well as pharmaceutically acceptable salts, solvent complexes and morphological

forms thereof.

2. Enantiomer of the compound of formula (I) according to claim 1 represented
by formula (I') and named as (/R, 55)-7-{4-[3-(2-chloro-3,6-
difluorophenoxy)propyl]phenyl}-3,9-diazabicyclo-[3.3.1]non-6-ene-6-carboxylic
acid cyclopropyl-(2,3-dichlorobenzyl)amide



4. A conmpound according to claim1 or 2, or
conposition according to claim3, for use as a
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10

15

20

or 2 for the preparation of g, pharnmaceutica
conposition for the treatnent and/or prophylaxis of

di seases sel ected from hypertension, congestive heart
failure, pulnonary hypertengi renal insufficiency,
renal ischem a, renal failure enal fibrosis, cardiac
i nsufficiency, cardiac hypg{ ‘ cardi ac fibrosis,
myocar di al i schem a, cardlonyoc
gl onerul onephritis, renal coli conpllcatlons
resulting from di abetes guch as mephropat hy,

vascul opat hy and neuropéﬁhy, gl aucpma, el evated

i ntra-ocul ar pressure, atheroscle is, restenosis
post angi opl asty, conplications f i
cardi ac surgery, erectilg dysfgn
hyper al dost eroni sm | ungd fibrogi s, | scl eroder ma
anxi ety, cognitive gl s N°CcOff cations of
treatnments with i nmmuno Hw& agesd s, and ot her

di seases known to be related 0 L@%/renln angi ot ensi n
system

as well as pharmaceutically acceptable salts, solvent complexes and

morphological forms thereof.

3. A pharmaceutical composition comprising a compound according to claim 1 or

2 and a pharmaceutically acceptable carrier material.

4. A compound according to claim 1 or 2, or composition according to claim 3,

for use as a medicament.

5. Use of a compound according to claim 1 or 2 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 known to be

related to the renin-angiotensin system.



