WD 2006/ 129237 PCT/ | B2006/ 051641 | Novel Piperidine
Carboxylic Acid Am de Derivatives 5 The invention
rel ates to novel conpounds of the fornmula (1). The

i nvention also concerns rel ated aspects incl uding

WwWPr20ea2$8% for the preparation of the conpol€dEB2606/051641
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phar maceuti cal conpositions gonprising a conpound of
formula (1) and especially their use asrenin

i nhibitors in cardi ovascul ar events and rena
insufficiency. 10 In the renin-angiotensin system
(RAS) the biologically active angiotensin Il (Ang
I1) is generated by a two-step nechanism The highly
specific enzyne renin cleaves angi ot ensi nogen to

algoetldripienidineAngr hoxylnieid Asnidedneriyatives

processed to Ang Il by the | ess specific

angi ot ensi n-converting enzyne (ACE). Ang Il is 15
knQwn _t o .wor n I e bt :

caitan Rl iy lov ook ARl M SRvention alo

nashcends trilateld navpech uiedudings pobeebuag fdr, theherapatagionf of the

AT2 i till k . Modul at i .0of the RAS :
- BRSSP RO GUREEITR OB e A FHERY g0l formula ()

Candi QYR @eir diss @8565n iAK1dH hh Rbfdarvasaand eAdits and renal
bl ockers have been accepted to 20 treat hypertension

( VBBEEHCRY- et al ., "The renin-angi otensin system

role in experinental and human hypertension”, in

Bi rkenhager W H., Reid J. L. (eds): Hypertension,

Arfs ther daim anElosmgineystSoi (BASR thedlpgipdltygacles anpg@@rsin 11 (Ang

489-519: er . Hy E .
24965 s ¥, Svo SpetRrimy VPR EHS spec¥feppitne eni
r eleavespmgiosaisinopen iRametoasig INAnET), ethichtis thén durgher processed
International , 1994, 45, 25 .403; Breyer J. et at,__.
g 1] BY Qe gRainc spigipnsinsorating e (AGES Aig s
PRA¥RRED Ydrk f aCRAGeHS raceptbeaiblypbatdled AT ValdoATe)) Whereas
E. et at, Cardiovasc. Res., 1994, 28, 159;

Fa\ilidseTms &z trafsmiemnositof theninog/n fiveagions ¢fo8eg Hgthe tdaPpAT2 is

3A), 83) and nyocardial infarction (Pfeffer M A et
aﬁ,lﬂmﬁgﬂ@r. J. Med., 1992, 327, 669). The rationale

to develop renin inhibitors is the specificity of
r ebduldtichebnané RAS Drepresaifls Gamihij@vasancériigmhe #Of8ment of

g@@%?q%)gw-é?; %ﬁ%%{;.ﬁ%%%@&%ﬁ;g}lo 1 ﬁjﬁ)rckgr(se Ave bean \a{\épceptcd to
treat hypertension (Waeber B. er 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. et al., Kidrey International, 1994, 45,
403; Breyer J. A. et al., Kidney International, 1994, 45, $156), in the prevention
of congestive heart failure (Vaughan D. E. ez 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 . D.,
Cardiovasc. Drugs, 1995, 9, 645). The only substrate known for renin is




angi ot ensi nogen, which can only be processed (under
physi ol ogi cal conditions) by renin. In contrast, ACE
can al so cl eave bradyki nin besides Ang | and can be
by- passed by chynmase, a serine protease (Husain A,

wd.2odypest ens. , 1993, 11, 1155). | n pati ent sPCT/IB2006/051641
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i nhi bition of ACE thus |eads,;to bradykinin
accumrmul ati on causing 5 cough (5-20% and potentially
i fe-threatening angi oneurotic edema (0.1-0.2%

( |&%ﬂ)iténismggenl‘kvvhﬁh cah only A8 pacsssed (uhadrehpsiblopeal ohdieions) by
1992, 117, 234). Chynmse is not inhibited b éEE

i iBNB; IgrogtraskhaEEreah @lso clrave bradinig degses ffm @n be by-
st ' b RerifRal HubBRhed, Wybbp&E1993, 11, 1155).
iH%%%??gﬁébgéﬁbgEgggﬂ%?ﬁgﬁz ATI receﬂ?%r (e.g. by .)

| doapatians ioibitihe oft AEE Hakdeady dp &pb: @efiwpulation cansing

AT-r t : - 6. . . .

ol Rafl P PRRTuh Pl ok Qnda g baepthRPE0.2%)
bl @ekade H. of alARknalsex éptransMedining U9y 447, 230 i Ghymase is not
inhjbjtors e e ted to d t r.at di.f.f t oo .
LR P SERE | 63,k RIBIRNERL 5 b e n
bl 106K@E Sreiel hwitte 0arEl ihiabit@é.f Blodkade | oF 1Bk 0LK] recephe (RASHy

and in safety aspects. Only limted clinica
exipswtiaengeth¢ Aier hatd owstexgbses ofher Mfpeeaptnsubtynayde.g- 4%3) to

419: 15.Newe| J. e v\%{.‘-, : )
10‘%5') N C%I}uéaalg{médg N eﬁi lﬁla%lggr?ﬁi»Bi t g?géo et

Of rebBRIrs. Thnainfdre @htn iARiBlioBGEkd ¥ideltedUs demohdtaid a different
peptidom netic characterg&?{einert

H D., .
Cargrmoacastical prafge thepgdEE phibijars) andTAd 1 chlpglsegsyith regard to
devel o t .of several .co un as been st opped
be%’g‘i@g@‘) g 5@%?%%111"%8 BREs DeRD S gh cost

of goods. Only one conpound containing four chiral 20
C ehitlg risnited schimivhk pxgubrichdenideadi Mr ¢radls J( Raperedns. 19%4, 12, 419;

al Biol., 2000, 7...493, a = .
oS ettt e, Ppadg? AL Bspgreastd AR renin
idrihhilait&r@ rb%cf;ewsé bf tigaotisETialentorabadmivita biuk :tm yheanphplti?mgimeﬁc
uration of action are required. Rec , the i rst.

noaperst i (Beinhith PrhCBragase Wi ad S B gt B Clffcal
SONCIBhE N &F hvEaD c&ﬁf&)élﬂlﬂﬁ Yas b5l 88Fpel- behusalof, Blem
Biol., 1999, 6, 127; Patent Application WO 97/09311;
25oghdr dvith, thp higt cast of geads.Fanlyees coppend epgtaining four chiral
Fbc%'gt\é r{%ast J}l?ergqf_\éﬁ!ugﬁn@igfs (ﬁtaﬁ&éi'sl 9; al.,t @ﬁér@ EQHPMQ?, 493;
i s ho nown. The present invention relates to renin

i NViedly MNorks, Diuge afohe Fepte, A001.n20. Ul dd)adtus frenih dgwhribitors with
nol egul [

r..wei ght.. Described are orally active ni
PRI OB AN T S G R on o2 bt fESkdRy. te
dt%@t ﬂdﬁ_fpe@ﬁdégfébj'nqsmgfi&s W&ﬁes&ﬂﬁdaﬂﬁéw?hoiwﬂﬁgh in vitro activity
i ndi cati ons beyon | 00 res re tiqQn r
PRSI P e oReR! ST Bl eORbB R VS iosn
| eqginer. PO RAt RARMY.SELbos, 68l 11y, RéW &L dhd @&8lopment status of

functions such as renal, :
these compounds is not known.

Therpresent invention relates to renin inhibitors of a non-peptidic nature and of
low molecular weight. Described are orally active renin inhibitors of formula (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,



WO 2006/ 129237 PCT/ 1B20061051641 3 cardi ac and
vascul ar renodel i ng, atherosclerosis, and possibly
restenosis. So, the present invention describes
wemes/nes7peptidic renin inhibitors of fornulpaTfkos/651641
In a first aspect, there is pyovided conpounds

sel ected fromthe group consisting of piperidine 5
carboxylic acid am des of the formula (I) M NR UV
NH N i dWRSS B erh Qddhhl SitRrRBIBRYEL, 4l s8bly3estenosis. So, the
si x- menber ed, non benzofused aromatic ring contail ning
onepresontfipyantion tesogeds tasonwl PaRHEE edn Sibibdtorsi of deatae(D).
substituted by Vin para position; V represents a

Pontt st Bk sk B op P sl P i bR of pipricine

- Chlgbd3Re CH2mAGHP the forBelCHR - CH2- B- CH2-; - CH2-
A- CH2- CH2- B-; - CH2- CH2- CH2- A- CH2- CH2- ;

- CH2- CH2- CH2- @2- A-CH2 ; - A- CH2- CH2- B- CH2- CH2- ;
- CH2- A- CH2- Chiz- B- CH2-; - CH2- A- CH2- CH2- CH2- B-;
- CH2- CH2- A- §82- CH2- B-; - O CH2- CH( OCH3) - CH2- O ;

-C)C%Q-CH(QH%;%%%? -; -0-CH2- CH(CF3) - CH2- O ;
- 0- CH2- ¢( CH3) "2~ -O; -OCH2-C(CH3)2-0-; 20
-0-( (H2- O ; - O CH2- CH( )-O;
- 0- - CH2) - 0-; or
-OljxngC}Q) CH2r =\ A and B i ndependent|y represent
-0V oIV, - FE ; WD 20061129237

resents unsubstituted aryl;
/etrafsubstituted aryl wherein
the substituen are ind peﬁHentIy selected fromthe
group consisting of hal ogen, alkyl, alkoxy, and
-CF3; or nono-, di-, or tri-substituted heteroaryl
wherein the substituents are independently sel ected
f robsreine group consisting of hal ogen, 5 alkyl,
al koxy, and - CF3;

tn

PCT/IBZ@@
mono-, di -,

10 W is a phenyl ring or a six-membered, non benzofused aromatic ring containing

one to four nitrogen atoms, wherein said rings are substituted by V in para

position;

V represents a bond; -(CHz)-; -A-(CHz)s-; ~-CHa-A-(CHz)i-; -(CH2)s-A-; -(CHp)s-

15 A-(CHoly -A-(CH2)-B-; -CH-CH,-CHz-A-CH,-; -A-CHp-CH,-B-CHy-; -CH,-
A-CHy-CH»-B-; -CHa-CH,-CHy-A-CH,-CHy-; -CH,-CHp-CH-CHo-A-CHy-; -A-
CH,-CH,-B-CH»-CHy-; -CHy-A-CH»-CH»B-CHy-;  -CHz-A-CH,-CH,-CH,-B-;
-CH;-CHy-A-CH,-CH,-B-; -O-CH,-CH(OCH3)-CH,-O-; -O-CH,-CH(CH,:)}-CH,-
0-; -O-CH-CH(CF3)-CHz-O-; -0-CH2-C(CHj);-CHz-O-; -O-CH-C(CH3)-0-;

20 -0O-C(CH;)>-CH>-O-; -0O-CH,-CH(CH3)-O-; -O-CH(CH3)-CHz-O-; -O-CHy-
C(CH:CH,)-0-; or -O-C(CH,CH;)-CH;-0O-;

A and B independently represent -O- or -S-, preferably -O-;



Q represents nethyl ene or ethylene, preferably
nmet hyl ene; M represents an aryl, quinolinyl,

i soqui nol i nyl, dihydroquinolinyl or 10

t et rahydr oqui nol i nyl group wherein said groups can

woodamedsry be nono- or di- substituted with PCTAB2006/0351641

substituents independently sglected fromthe group:
consi sting of alkyl; alkoxy; -OCF3; -CF3;
hydr oxy- al kyl ; hal ogen; al kyl - O (CH2) a4- CH2-

- al @Mkpr@seﬁ@‘ﬁ);%tlﬁned ARy R Mdn©H2)-0 tr- (@Fﬁﬁa—sﬁﬂﬁﬂmeidmrﬁ' whﬁem

i ndependently selected  fromthe group consistin
hylbe sgshtuenis kg m(l%fﬁtlii%#ﬁlslﬂﬁc%% GOt e SEYP PR S i J% ogen,
! aRsd hetero 1 wherein the

oy oMSa? it ] 07 PR R sRRKRRY hegsrony
whaabssitwe o' anesmdnpe@dwélw lectedcfp:@n thezigpoupFgengisting of halogen,
cy‘cﬁky (%)Q R"' NH-C( =0 - (0O ar (CH2) 04- CH2-,

wher’ein andg aFkyI or cyclopropyl; Rl represents
al kyl or cycl oal kyl preferably cycloalkyl such as

| 95(52%%'81'1% aeligurs OB R bty a7 oger 2.

10

or 5, 25t is the integer 1, 2, 3, or 4 u i's
the |nteger 1, 2, or 3;:and. v is t he |nteger 2
orMa; TegisEERSDL P alfy plitiecliyhn iSRSy i Mﬂ@gmaPimﬂ or

engity 9 g@ gﬁ&gg} HRERIPLES prongOcdl SlRABPBR Mfono- or di-

m xtu eoners, di ast ereoneric racenates
m s;abmt@sd wfith sdb&@@tsemd@eﬂ@enﬂa@dnﬁefbﬁomath@l group consisting of -
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PGI4I-B2 (I(H{)%G)le’ ZNE(CHaﬁqgéHhe,r wherblﬁrRr’s isusdebendently selected

he ei nbefore and .herein er ably hav thin
& W ERE G ing g e R T BTNy sHB el B0 o
otd%emmesgmd;ﬁiﬂl gRhRy: cy@lo#t@&? dthapﬁJp?ﬁI @bﬂ:@p rOE©)MRE and
for conpounds, salts armaceut i ca nposi ti ons,
di-§64268” amheteme R | e nCmaEw -5 GHat e%:eﬁﬁ " rFFsliaPopgk, and

a b Rgy- @(W&% @(;Hz%él EHZ%hEﬂaﬁl R4 K Gy ADEyERDREFICE

to a co ormul a is to be Understood as
referrlng also 10 to optlcally pure enanti omners,

mI%lt Lﬂép?gsegtfs a?lﬂﬁngi‘ oc%lroﬁk?ll;l C&ef%?ab[f%%[@‘&]ﬁfl’ such as espt;cially

cyclopropyl;

n is the integer O or 1;

ris the integer 3, 4, 5, or 6;

s is'the integer 2, 3, 4, or 5;
tis theﬂ integer 1,2, 3, 01 4;

u is the integer 1, 2, or 3; and

v is the integer 2, 3, or 4;

and optically pure enantiomers, mixtures of enantiomers such as racemates,
diastereomers, mixtures of diastereomers, diastereomeric racemates, mixtures of
diastereomeric racemates, and meso-forms, as well as salts and solvates of such

compounds, and morphological forms.



di astereoners, m xtures of diastereoners,

di astereoneric racemates, m xtures of diastereoneric
racenmates, and neso-fornms, as well as salts
(especially pharmaceutically acceptable salts) and

vantwai?es7(i ncl udi ng hydrates) of such conpoRFIAEB206&4G51641

nmor phol ogi cal forms, as appregpriate and expedient. 15
In the definitions of formula (1) - if not otherw se
stated - the termal kyl, alone or in conbination

wi th ot her groups, neans saturated, straight and
branched chain groups wth one to seven carbon

at Bhesgensrabfesmappsy Rypeinkedore sad hewsppfist pelsmdly hﬂ"é within this
REs ﬁﬁlEs)‘s' 1P MaRaR et hyl

etﬁéﬁ?ﬂﬁ¥g#gggﬁgﬁgé%%%r pyl, ﬁ 20 butyla I SO- butyl

sec butyl tert-butyl, pentyl, hexyl and heptyl. The

eth an .
b A G R O LR, BRI Esiions,
g r d}mSes ah&ﬁi&rlﬂcet thii ilkefiled g owm alwhasiegle cBmpgurglnsalt, or the
al kyl group. Exanpl es of al koxy groups are nethoxy,
25 hoxy, pr opoxy, i so- propoxy, i so- but oxy, sec- but oxy,
and tert-butoxy. The term hydroxy-al kyl, alone or in
conbi nation with other groups refers to an

gr day referergedp ¢ ruypgunthoiziogpula ¢h dse. bc@pgﬁﬁrogg a(s_,fefemng also
hygr 8Xye e rheie Gién .
10 {é, ng%ﬁggféirc é?g mlme%'% e_:lllﬁgg?g e el oabse aacemates

15

ne&aSﬂﬁ@umﬁlmamﬂcmbbdmﬁemOmﬁ@nﬁmﬁﬂb@mﬁbdﬁﬁGHMESrmxmﬂwcf

r abl fluori.ne, I e,.e C
Pl Giiigndic cnp e afl BiparyRh By Wl Cas SRRSCleBbdctly
PCﬁHal'rB&QG@daﬂﬁ Lfrédptatfe Tsaks)t ardmsdlyéso alnkiy&mg altydnmeshrofi such
conbi nat | on, sat ur at ed c clic dr.ocar bon
ri W@V&@%HW?’WE@O{%’GM%O% BOPPY P&ﬁfg angd %Pedl C
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and

cycloheptyl‘ The cyclopropyl roup is a preferred .5
grBupe definetians phfamyla gl et %g erpipe skl il e, 2lkyl, alone or

re e h hed chain
SRy MUER oy Gy, S -

alpnepbwuhnmrwnbwﬂa&mleMwaamwﬁgmwyﬂEWWEﬁédCm@@%&WM@ ie.

ﬁggf ﬁﬁg 4 slmxn s @%Jlg gsr ar{rz] 'rﬁe‘ﬁﬂ??ﬁ:ﬂl tI? Eﬁ){)gl 180 rPropyl n-

20 onlanjrlmsblw@e, slad;-bﬁ@gam hﬁ@h@fmtﬁzl, wexyiremnd kepad. é]hem&ttlnyi ethyl
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rngs
an% 1sopropyl groups are preferred.

The term alkoxy, alone or in combination with other groups, refers to an R-O-
group, wherein R is an alkyl group. Examples of alkoxy groups are methoxy,
ethoxy, propoxy, iso-propoxy, iso-butoxy, sec-butoxy and tert-butoxy.

The term hydroxy-alkyl, alone or in combination with other groups, refers to an
HO-R- group, wherein R is an alkyl group. Examples of hydroxy-alkyl groups are
HO-CH,-, HO-CH,CH,-, HO-CH,CH,CH,- and CH3CH{OH)-.

The term halogen means fluorine, chlorine, bromine or iodine, preferably

fluorine, chlorine or bromine, especially fluorine or chlorine,



cont ai ni ng one oxygen, one nitrogen or one sul fur
atom benzofused five, nenbered aromatic rings
cont ai ni ng one oxygen, one nitrogen or one sul fur
atom 15 five-nenbered aromatic rings containing two -

wuoetoes/2a230ns | ndependent |y sel ected from oxyRfERIB2006/051641
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tr|a2|ny

ni trogen and sul fur and benzgfused derivatives of
such rings; five- nmenbered aromatic rings containing
three nitrogen atons and benzofused derivatives

t hereof; a tetrazolyl ring; a thiazinyl ring; or
counarlnyl l es of such rlng systens are

1 mepRE |am°"‘H'i“iar§?Fi cyclic

AR Yoy oﬁQ‘m%LHg 91:11 W 3 th 3’%1”6051%61&}’ le.g. bwzgﬁg@hyéydobutﬂ
y4s) , Isothiazolyl, pyridaZzinyl,

pyeyapEstyl, cw&almwhnd twinbgpol.y[The @E‘ﬁ?l@ﬁ’hﬁ’leﬁﬁwp is a preferred

qui nazol i nyl and quinoxalinyl. Salts are preferably

t F&°Plar naceutical |y acceptable salts of the

conmpounds of formula (1). 25 The expression

phar maceuti.c accept abl e sa ts enc SS t her
PPt e Alope ot ga B ERono R A BeRY) B i, oF Fdany!

hwgﬁﬂg@hg&ﬁgyagmg”qgﬁﬁ@obron1c acid, hydroiodic

acid, sulfuric acid, sulfam c acid, phosphoric acid,

nitric acid, phosphorous acid, nitrous acid, citric
C’]h{je tefnﬁrlfgégro?gﬁdaloﬂ@ o i c@ﬁl'bglatl&l( ahdhs 6L Qﬁmgg‘ed aromatic
el C acl tic acid, tartari¢ acid, fumaric

aciings doemmmomciofounsifrdedn atoms; kEnzofusedrarrmemhgricd aromatic
pal. noi ci.d, stear aci | m

ac]il%fgs C‘%Tg‘/’t‘?}a%esul o{rlﬁr%3 gktrl% o g tngsﬁefgvﬁﬁ?%[ﬁ?eégdzm 3& anE rings
et dvanedhg Wnk ostty@ed C bk nWBgEﬁ)Ocﬁ'/ &R0 R/ Fur atom benzofused five-
PCT/ 1 O 6/ 051641 7 t.ol uenesul f oni ¢ aci "

s aPPEDITPE AAERRC TRERGOPH n%eﬁeooxygﬂ PP%%‘F%%‘FPBC Sfoy atom;

anglve MembérbK robiAat nagsecdﬂ@aﬂmhg e hét@fohtbmns Mglepr@laitiysstkected
or, in case the conpound of . is acidic in

nalFeIp @Xygan: nltr@aerr g&wencbh%ofw%deéwa%mw.w%mgs five-
° %&ﬁbé}le& %m ﬁ rair L % NYEh 8 qﬁomsp%@scsenmsed

roxi de roxide and the like. For
ot dreivaigvea mlpalr@i mifetrmlmem thiazayl yingice epemarinyl. sﬁmn@les of

L Ty 530 B RS A0 1 SRR, 4, il

TheuiaingD isodsinolfinyll Himidaaolyl ldazdy), ﬂmmlﬂoﬁbﬁiiam-olyl pyridazinyl,

a ric c rbon at and .ma b d f
NI S S S s T

‘enantioners such 10 as racemmtes, di astereoners,

m xtures of di astereoners, dlastereonerlc racenat es,

i Seligrase Poferalndhe phamarsusichllc airapialic saits elis-qoppARIds of
The REgseNt invention

The expression pharmaceutically acceptable salts encompasses either salts with
inorganic acids or organic acids like hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid,
phosphorous acid, nitrous acid, citric acid, formic acid, acetic acid, oxalic acid,
maleic acid, lactic acid, tartaric acid, fumaric acid, benzoic acid, mandelic acid,
cinnamic acid, palmoic acid, stearic acid, glutamic acid, aspartic acid,

methanesulfonic acid, gthanesulfonic acid, ethanedisulfonic acid,



enconpasses all these forns. Mxtures are separated
in a manner known per se, e.g. by colum

chromat ography, thin | ayer chromatography (TLC), high
performance |iquid chromatography (HPLC), - or

woy psd/ebisrzat i on. 15 Conpounds of the i nvent iRGT/IBRHE/051641
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i ncl ude nitrosated conpoundsy;of fornmula (1) that

have been nitrosated through one or nore sites such

as oxygen (hydroxyl condensation), sulfur (sulfydryl
congansalulonl Rkt béagaRcinthaid)itiflasodtc acid, and the
conpounds of the present invention can be-prepared .
ushifeghaiorr/ean tria e liviee REaaisPe Ok iibgite thy RPOERq of feemyla ()
the aftc inf ; babElRogsakal ondd-hodiadil Bise, c.g.
cglﬁp?“glﬁﬁn‘"’d]? Rhur AP ol AR o RO Ao ek e 758, %
5, $00By0 hgdrosideoretasim hpdrpxige.Agdcismohyslrexidy; andy theyre. For

98/19672: and et al. P r t

o i of Pl Rty hdpBRE Pt Afered can be made
C oNestin S Salk sdleutiahl fa@ basiy diugs't, rat /. \Bherei(h086). 38, 20ie217.
integer 1 and the ring substituents -CON(Rl)-Q M and
-WV-U are trans to each other. A group of especially
Pr e eedob e wsdR 5P e TesmOA (I?\I Hafdbidait layy hiettib @krbvh efofis Andimay
Is the "integer O and _the configurations at posjtions

3 benrepprest int fRem of pBiGally RErer gHABHQGERCTS, IR FUETS| caaRtomesy Bich

3 Rasqgc%mgig:s,o %%?&S&ﬁ%r%%%%smé% ATIRHRRneR. 88k feBficric racemates,

compoun or mu I's that wherein Mrepresents
anmixgirgd of glidstenddmeyic, racgoajes, mol inpgpHforms. The present invention

di hyd i ngl i nyl ..or tetrah ' ' :
2SS PIEE 560 ATORRRRE SR I ot Wolper se.
Caflg.Opyi oslamhy chemamaephar tith - fayls tohtanzepraphyh (TLC), high

substituents . i pdependentl ected fromthe group

c oPFEfoBpRSE llawd&ﬂwfa?oggﬁpﬁas@?fé%eﬁ@?fﬁ- fon.

hydr oxy- al kyl ; hal ogen; al kyl - O (CH2) a4- CH2- ;

al kyl -OéCHz 2-4-0-; and R 2N (CH2) 0. 4-CH2-, wherein

R Compqundeefhelisentipngdiodndlads mirentiedicemgpangs of formula (1) that
c LSt . h e ' I \ droxvl
" Ry iR MRS ko i B8 38Yon g diydony

s O-C4-a

_orcopyaisapmapsiliur Amdfyder @mdensatidn) pngfos riseenoipe uiaesated

of formul a is that wherei r ,

o st plsfent iR bR K MR SRy erbidl methods

Mo@wnOfo Glie- Skillbsl int thi exalt. FbD ewarmples kibstn tmedinids for nitrosating

i ndependent |y sel-ected f the g onsi.sti-ng .

al Eou%ffsmy@ew SIPdUéIrE%Eth]sB?‘ oigf.&’gﬁ%y GRS 58b4.20a,

ha ageim> fHded e1ably WO/ 196929501 0ae et al., Org. Prep. Proc. Int,
15(3): 165-198 (1983).

A group of preferred compounds of formula (I) is that wherein n is the integer 1
and the ring substituents -CON(RY-Q-M and -W-V-U are trans to each other.

A group of especially preferred compounds of formula (I) is that wherein n is the
integer O and the configurations at positions 3 and 4 of the piperidine ring of
formula (1) are 3R and 45, respectively.

A group of "preferred compounds of formula (I) is that wherein M represents an

aryl, quinolinyl, isoquinolinyl, dihydroquinoliny! or tetrahydroquinolinyl group



consi sting of al kyl, alkoxy and hal ogen. Anot her
group of especially preferred conpounds of fornula
(1) is that wherein NI 15 represents the follomﬁng
radical: R R4 R2 Qwherein R2 is nethyl -

wotdeoyizess; R3 is hydrogen, and R4 is hydrogdKHﬂBﬂm6Mﬂ6M

- CH2CH2- O- CH3, - CH2CH2CH2- O £H3, or R NH (CH2) al- CH2-
wherein R is -CH2-CHF2, -CH2-CF3, cycl opropyl,
-COCH3, -COCHCF3, -CO CH2-CH3, or

- CYRhQBRQRM! grb@shaRYptiolly bet Enddrd@\di-Sebstifiddd with Gatstuents

R4 hyd 20 R3 t thyl, th %E
IS rogen, represents ms y ms 8$ . R,

c hinderedently pelegtetfparihostms. copsigting,of flisf
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ofy 6@9&@ Shaﬁ&gé;ng aﬂagl B (GHZ)@dfcﬁ a&lkymf(@ﬂ%zyb and R’;N-

wi ng radica
RZ(GIE)UQI‘@I@‘J wleereiRR 'iis indgpindeuly sglegte@iromsthe ggoup COHSISUIlg of

6112 CT, / 6
SRR s Pt SRR PR SPeR i v
t halH Wit ree cycldgrogpr esents the fol l owing radical: :ZY
Q wherein R2 is hydrogen, R3 is nethoxyethoxy and R4
is 5 -CH2CGHCH2-O- CH3. A further group of preferred

C ORRALRYSoRfof HRITER P ofdpbuids of Rty Eyie that ®hérdin M represents
met hyl ene. 10 A further group of preferred conmpounds

of arflp praf¢rably | phepyl. fiigh rspesidlyReptiogallys yopep o Ewubsututed -

fﬂg%ﬁb MR ﬂlfd# W8ERE G GQTRERNER Slbup VoYL g( ) aJ\l;yl

ereln représents phenyl Substitute

i mugauya -P6Fi.t i@, dydwokealkyl badibatpeem direferablyy fronst the group

consisting of alkyl, alkoxy and halogen.

Another group of especially preferred compounds of formula (1) is that wherein M.

represents the following radical:

RZ Rr*

R2

_ wherein R? is methyl or chiorine, R? is hydrogen, and R*

O---

is hydrogen, -CH,CH,-O-CHs, -CH,CH>CH,-O-CHs, or R'NH-(CH2)o.1-CHx-

wherein R’ is ~-CHy-CHF;, -CH,-CFa, cyclopropyl, -CO-CHj, -CO-CH;-CF3, -CO-
CH,-CHs, or cyclopropyl-carbonyl, with the proviso that in case R* is hydrogen,
R? represents methyl, methoxy, chlorine, or -O-CH,CH,-O-CHs.

A very preferred group of compounds of formula (I) is that wherein M represents

the following radical:
R® R*
RZ
Q . wherein R* is chlorine, R® is hydrogen and R’ is

~CH,CH,-O-CHs.



Anot her group of preferred conpounds of formula (I)
is that wherein Wrepresents phenyl substituted by V
in para position. 20 Another group of especially
preferred conpounds of formula (I) is that wherein W

“wioepeerets the follow ng radical: WO 2006/ 128A3(B2006/051641

PCT/ 1 B2006/ 051641 10 V N A further group of
preferred conpounds of fornula (lI) is that wherein V
is -CH2CH2O or -CH2CH2CH2O-; wherein in both cases

"the bivalent radical is 5 linked to the group U of

10

15

20

formula (1) via its oxygen atom or -OCH2CH2OQ-. A ‘
veh yeprmseiervderogp ofprrerovednpidarnga o iy Brinteeip Y regesents

thtg‘gfo\m?g%irg?jyal_represents - OCH2CH2O-. 10 Anot her
r
"N

group o eferred conpounds of formula (1) is that
' BEH2CH2O or especial |y - CH2CH2CH2O
[ prefefFably erein the -CH2-part of -CH2CH2CH2O is

linked to tfpe group Wof formula (l1)]. A further

gr oup-8f _psef erred conpounds of formula (1) is that .
whgfein Wis a 15 nmono di-, tri- or

tetra-substituted aryl, preferably a nono-, di-, or _,.
tri-subs@ tuted pHEREn %meh@r?getlh% is et efaptsand B is
I ni AadenL el ected fromthe group consisting of
ha?%%gn? a19¥ﬁi3alkoxy, and -CF3, especially fromthe
group consisting of hal ogen and al kyl. 20 Anot her

ar f especjall eferre ' o) (r .
01§ Pl SRENRL PRy EEERGT, 3P TRAHRE DL b THidhn s
2, fetdyledd. or o-'4-net hyl - phenyl . Anot her group of
especially preferred conpounds of forrmula (1) is that
wherein U represents 2-chloro-3, 6-difluoro-phenyl.

254 Aufth 8 866£dr prlzadideshphdd BE fRERSE(T) it MWeRiticedn R' is
relates to a comound of formula (1) wherein W

r epyeoB@Rt’s phenyl substituted by V in para position

or the following radical: WO 2006/ 129237

PCT/ 1 B2006/ 051641 11 ‘
Another group of preferred compounds of formula (I) is that wherein W represents

phenyl substituted by V in para position or the following radical:
v

NF

AN

Another group of preferred compounds of formula (I) is that wherein W represents

phenyl substituted by V in para position.

Another group of especially preferred compounds of formula (I) is that wherein W

represents the following radical:



V. N~ V represents - OCH2CH2O- or - CH2CH2CH2O- wherei n

the -CH2-part of CH2CH2CH2O- is linked to the group
Wof formula (I); Urepresents tri-substituted phenyl
wherein the substituents are independently 5

vaetoeei®e7f rom hal ogen (especially fluorine apC/IB2006/051641
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chlorine) and al kyl (especialgy nethyl); Q
represents nethylene; Mrepresents the follow ng
radical: R3 R4 R2 Qwherein R2 is nmethyl or
chlorvne, R3 is hydrogen, and R4 10 is hydrogen,

- CH2CH2- O CH3, - CH2CH2CH2- O CHB, or

R N )0.1-CH2- wherein R is alkyl (optionally
subStityted by one or two fluorine atons),

cy¢l oprgpyl, cycl opropyl-nethyl, -CO CH3, or

- CF3, with the proviso that in case R4 is
hydrogen, R3 represents nethyl, nethoxy, or chlorine;
Rl represents cyclopropyl; and 15 n is the integer O
or 1. The present invention also relates to conpounds
of formula (1) wherein the neanings of one or nore

of t substlt ents_a S s e Mg - .
f o iR BopD of  Prfemrd £ 8“%%%‘%5%8}%{“%@%#50% %r Wipgn Vs
( 1 JCILANBOF e,pl e:ereﬁHng;merwhermﬁreﬁrebmdcazﬁ thediivaigs adical is

de |ned hereln s those deflned f or
abdRked &t e grpdf eﬁﬁ%e’aﬁ SifgS Y aQ&ESCHZO

Especial ly preferred conpounds of fornula (1) are

those selected fromthe grou consisting of: WO :
200 6E2ERRIChERup RE goBPoETs 21 formyla (DRs thab wheregy represents

7S}3licﬁﬁ§{3 (2-chl oro- 3, 6-di fl uor o- phenoxy) - propyl ] -
pheny 9- di aza- bi cycl o[ 3. 3. 1] nonane- 6- car boxyl i c

acid cycl opropyl -(2, 3-di chl oro- benzyl)-amde, 5
Another group of preferred compounds of formula (I) is that wherein V is

-OCH,CH,0- or especially -CH,CH,CH,O- [preferably wherein the -CIHs-part of
-CH,CH,CH,0- is linked to the group W of formula (I)].

A further group of prefer:red comp(nmds of formula (I) is that wherein U is a '
.mono di-, tri- or tetra-substituted aryl, preferably a mono-, di-, or tri- subsututed _
phenyl, wherein the substituents are independently selected from the group
consisting of halogen, alkyl, alkoxy, and -CFs, especially from the group
consisting of halegen and alkyl

Another group of especially preferred compounds of formula (I) is that wherein U
represents 2,6-dichloro-4-methyl-phenyl.

Another group of especially preferred compounds of formula (I) is that wherein U
represents 2-chloro-3,6-difluoro-phenyl.

A preferred embodiment of the present invention relates to a comound of formula
(D wherein W represents phenyl substituted by V in para position or the following
radical:



4-{4-[3-(2-chloro-3, 6-di fl uoro-phenoxy) - propyl ] - pheny
| }- pi peridine-3-carboxylic acid

cycl opropyl - ( 3- met hoxy- 2- net hyl - benzyl ) -atide, 4-{
4-[3-(2, 6-di chl oro-4-net hyl - phenoxy) - propyl ] - phenyl } -

W pes/idixie- 3- 10 carboxylic acid - PCT/IB2006/051641

10

15

20

cycl opropyl - ( 3- met hoxy- 2- et iyl - benzyl ) - ami de,
4-{4-[3-(2,3,6-tifluoro-phenoxy)-propyl]-phenyl}-pipe
ridi ne-3-carboxylic acid

cycl opropyl - (3- net hoxy- 2- net hyl - benzyl ) -am de, 15

4- {4 {3-(2-chl oro-3, 6-di fl uor o- phenoxy) - propyl ] - pheny
I

ri di ne-3-carboxylic acid
pyl - (2, 3-di net hyl - benzyl ) - am de,
(2, 6-di chl or o- 4- net hyl - phenoxy) - propyl ] - pheny
i di ne-3- carboxylic acid
cyclopropyl (2, 3-di et hyl - benzyl )-am de, 20 4- {
4-[3-1 (2- chloro 6- f | uor o- 3- net hyl - phenoxy) - pr opyl |
-phenyl } Zpiperidine-3- carboxylic acid cyclopropyl-
( 2%8- dipresthy| - @ﬂzp. aft d&H6RCH0- wherein ™ the -CHj-part of
4- ggﬁp I]- phenyl} plpe
gﬂ_}ﬁ[:%?,&% éblg )1( ch td ?l{e %’8 &@@)rxﬁfl? ﬁ}’
cyUI 1@ Peoyyd tr( mh'suniteﬁepﬂmyl- béazid heasubsteuenfu ptechmdependently
| ferred co nds of f
Craetd v el dfirenly Bl BiheRlrtngubt hdpfespecity
(BBéth 1);
453)-4 {4 [2-(2, 6-dichloro-4- nethylphenoxy)ethoxy]phe
nyQ}‘ﬁm?%ﬁé‘isln%ﬁﬂWéﬁn& carboxylic acid
QW md RirdwHe diRy! benzyl ) -am de, WO
2006 €29237 PCT/ 1 B2Z006/ 051641 13 (3R, 4S)-4-{
- Rdr 0- 4- met hyl - phenoxy) - et hoxy] - phenyl } -
plper|w 3 carboxylic acid
[ 2-chljo |(3 nmet hoxy- propyl ) - benzyl ] - cycl opropyl - am
' R AS) - 4-{
4-F37 (2, & di chl oro- 4- et hyl - phenoxy) et hoxy] - phenyl } -
plperldlgf 3- 5 carboxylig a 4
[2 chl or & 5- (2- net: W@%Rhwr)lethﬂﬁzw})ﬂ%& dplhvepRaeramd R
1( CH,CH,-O-CHs, -CH,CIHLCH,-O-CH R'NH-(CHay)g.-CHp-
de?’z -éﬁ:c I"or 0> 4- et hy2 |%)heno>3<y)Or eth oxgl] i 2
\aherqm B’ 15 a]lt}éx(aptyqjmay substituted by one or two ﬂuonne atoms)

yg}qo}ppo }’ ?]gg %rﬁme ?f[’br gg{?? ben'cq? ?Hz -CFs, with the proviso

cymhtap tﬁm)ﬂ -mlmjtdﬂ@cna]h%reﬁﬁse(tﬁﬂ;nemyl methoxy, or chlorine;

4 di ch - met hyl - phenox et hox 1,2
el g2 ORE%{L%‘f 4 methyl-phenoxy) - ethoxy] -
[aﬂﬂt&ﬁmﬂgauﬁ@ﬂul- -car boxylic acid

[ 2-chl oro-5-(2-nmet hoxy-et hyl)-benzyl]-

The presént invention also relates to compounds of formula (I) wherein the
meanings of one or more of the substituents and symbols as defined for formula
(D), or a preferred embodiment of formula (I), are replaced by their preferred
meanings as defined herein, such as those defined for the above-given preferred

groups of compounds.

Especially preferred compounds of formula (I) are those selected from the group

consisting of:



cycl opropyl -am de. 15 Another group of especially
preferred conpounds of fornmula (1) are those sel ected
fromthe group consisting of: (3R 4S)-4-{

4-[2-(2, 6-di chl or o-4-net hyl - phenoxy) - et-hoxy] - phenyl } -

Wi Joedri2elisme- 3- car boxylic acid PCT/IB2006/051641

10

{2-chloro-5-[(2, 2-di fl uoro-eghhyl am no) - met hyl ] - benzyl
)- 20 cycl opropyl -am de, (3R, 4S)-4-{
4-[2-(2, 6-di chl oro-4-net hyl - phenoxy) - et hoxy] - phenyl)
pi peri di ne- 3- carboxyllc acid

{2-ch|oro-5- 3,3-trifluoro- i onyl am no) - net h

- bdRZyPF™, 6@%I @ﬁﬁp@ﬂfﬁd&%m éé YQIO- Phenoxy) pr0py1] pl¥eny1}

4 9‘&1.%4_1) c%cl()% Iﬁb&z{ﬁk %r&g sq:el hyalath%gf@P&wop?f POX¥ikn1Bro-

heryl er 1 di ne- 3- C aci

{ Zcohylproids; [(cyclopropylnethyl an1no) nmet hyl ] - benzyl
}- cycl opropyl -am de, 30 (3R, 4S)-4-{

4-[2-(2, 6-di chl or o-4-net hyl - phenoxy) - et hoxy] - phenyl } -
Pi P &4{H(NenGro-TKEaiTiwsso- Ib}ﬁnaqi)qbropyl] phenyl}—plpendme—B—carboxyhc

[ e yIa| i.no- net h - 2- hIo nzyI] cycl opr opyl
aﬁ'fmsdg‘é’ 6'6‘7‘11@9’253 “%S‘é"#’h% GeteA1 14 (3R,

45) 4-
6- di chl or o- 4- net hyl - henoxy% et hoxy] - phenyl]
p| é4f %(?n@d@hl%taﬂwlwhpbe%vhpmpﬂ] -phenyl}-pipéridine-3-

[ %afﬂg)&%@?cgq?&&wﬁ&ﬂw kﬁmeﬁlexﬁ oy ReRzY)-dmgy.c! opropyl

l 4S) - 4-{4-[2- (2, 6-di chl oro-4-net hyl - phenoxy) et hoxy] - p
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he lic

(U RS P Ry oD sridine Bevbyic anteid
d&syc](oﬁﬁ.pyl (3-methoxy-2-methyl-benzyl)-amide,
4S)-4-{4-[2-(2, 6-dichl oro-4-nethyl - phenoxy) et hoxy] -p
henyl } - pi peri di ne-3- carboxylic acid

{2 thltﬁfzoclﬁol{)%'é -BifRoRr ISHehMJL)-@E%H E;fh@hﬂ Féip@ﬂﬂlﬁ@-B =@ty lic
enz cl opropyl - am

4- qczimloer@wﬁm DwncahykberryD-a5hehoxy) - et hoxy] phenyl } -

pi peri di ne-3- carboxylic acid

[ 2-chl oro-5-(2-ethyl am no-et hyl ) - benzyl ] - cycl opropyl -

an4 fe[3-(23Rdichloro-4-methyl-phenoxy)-propyl]-phenyl }-piperidine-3-

haRH S 55 ety 0 U TR XA fiaag o) - et hoxl -
[5 (2-acetyl am no- et hyl ) -2-chl oro-benzyl ] -cycl opropyl
-am R, .
1S 4Er @003t 5 Bty Sringingmheng PR aRERy) PRS- p

heitokylt REL ¢y (LRaPROYienA-dhide, and
{2- cﬁloro ﬁ%ﬁﬁﬁ?ﬁ%ro ethylan1%%§*neth;?] benzyl }-cy

cl opropyl -
4-{4-[3-(2,3,6-trifluoro-phenoxy)-propyl]-phenyl } -piperidine-3-carboxylic  acid

cyclopropyl-(2,3-dimethyl-benzyl)-amide.

Further especially preferred compounds of formula (I) are those selected from the

group consisting of:

(3R*, 45%)-4-{4-[2-(2,6-dichloro-4-methylphenoxy)ethoxy]pheny!}-piperidine-3-
carboxylic acid cyclopropyl-(2,3-dimethylbenzyl)-amide,



am de, 20 (3R _

4S) - 4-{4-12- (2, 6-di chl oro- 4- nethyl phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid -

(2- chl or o- 5- et hyl am nonet hyl - benzyl ) - cycl opropyl -am d

W) 2006329237 PCT/NB2006/051641
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4S) -4-{4-[ 2- (2, 6-di chl or o- 4-pxet hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- 25 carboxylic acid
(2-chl oro-5-cycl opropyl am nonet hyl - benzyl ) - cycl opr opy

| - @K d3)-4-{and- (Q%Rhclﬂ&b#lméthyl— henoxy)- ethoxy]-phenyl} piperidine-3-
2-(2,6-dichloro-4 enoxy) - et hoxy] - phenyl ) -

kpl @@qxgﬁq&m@ [2-@1&1;1;9&@—1}11@1;11@@1 ]aropyl) -bénzyl]- cyclopropyl armde,

[2 chl oro-5-(2-cycl opropyl am no-et hyl ) - benzyl ] -cycl op
opyl - 30 ami de. WO 2006/ 129237 PCT/ 182006/ 051641 15
Th(é‘Rc cifpdtinds-(@5-didhematdamethyl-pheaougethory Feleny i epiperidine-3-

r R sl B E PN AR PSR e

puInDnary hyperten3|on renal |nsuff|C|ency, rena

al I Sin o S ANHLAC

B e g G e e S B R e S
ny{gequ)@ y1sy1&a1rbakﬁ1c aelr dijpeyepas- 3 methoxy-propyl)-benzyll-
gl oneru onephrltls renal colic, conplications ,
r e¥gloproRyl-#1Pides a0di abet es such as nephr opat hy,
vascul opat hy and neuropat hy, gl aucoma, el evated
i ntra-ocul ar pressure, atherosclerosis, restenosis
pdsk. dhge-thl2aGdichlaerphitedtphormsy)-¢tophdvi, A4 2S¢ dieaghydro-

OSSR S8k COLkd ¢ LU Oenocy cini) beney-

Eront sm ung 0SS erodey a.
arpycepypyleagidet i ve di sorders, conplications of 10
treatnments with i nmunosuppressive agents, and ot her

‘di seases known to be related to the

I 84k JiheR e tof BSiebiaBy pefifed Lompoeup ot RfsuRf()faed Mivtebelected
(1) are especially useful for the treatnent and/or ,

prisp thegrow opsiginglfses such as or related to
hypertension, congestive heart 15 failure, pul nonary

hypertension, renal insufficiency, renal ischema,
r il #SriH{drle;(2 Heticllorbidemedylsphesersdiethoxy gheny i} pimsmigipe-3-

e TR N

fk@ﬂbﬂk@b@&ﬁﬂssuch as nephropathy, vasculopathy and
neur opat hy. 20 I n one enbodi nent, disclosed is a

-method for the treatnent or prophylaxis of diseases,

WHBRN 487-8-{293 92 bati@llordid MetdyOptEhe g ctlok PPpthiyl) AEperidine-3-
reni n-
carboxylic -acid {2-chloro-5-[(3,3,3-trifluoro-propionylamino)-methyl]-benzyl }-

cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl}-piperidine-3-
carboxylic  acid {2—chloro—5—[(cyc]opropy]nleﬂlyl—amino)—meﬂlyl]—b@niyl}-
cyclopropyl-amide,

(3R, 45)-4-14-[2-(2 ,6—dichl0r6-4-mcthyl—phenoxy)—ethoxy] -phenyl }-piperidine-3-
carboxylic acid [5-(acetylamino-methyl)-2-chloro-benzyl]-cyclopropyl-amide,



angi otensin system in particular to a nmethod for the
treatnment or prophylaxis of the above-nenti oned

di seases, said methods conprising adm nistering to a
patient a pharmaceutically active anount of a

vapmpers7of formula (1). 25 In a further aspBE¥IB2006/051641
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there is provi ded pharmaceutjscal conpositions
conprising a conmpound of forrmula (1) and a
pharmaceutically acceptable carrier material. These

pheryaLe Ut j4c@l (2 Mﬂﬂ&ﬂom ARGy IPhenbey ) iy f-sitent 1 q)lperldme -3-
treat nent and/or Eghylams of the abgve-nentione

di SEREYHC acth - ﬁﬁaﬁon% BEhgamintcid s Pev sy dereay-apude,
used for enteral, parenteral, or topica
adm ni strati on. They can be adm nistered, for

exEiol 65)-4nidrl3r@i6r dichlerogt- m@y&p@nmwwwwwgaiperidinefs-
CoaL& qqtg 19941§f 01%@91%&1 §z§r F}ec gﬁo@w@%de

capsu I ons, S|ons
2006/129237 PcT/IBZOO6/051641 16 rectally, e.g. in

fo osi.tori renteral '
f o e AR PR UGPSR GtiobH st i e 5-
or cadriyBal :icyd 2~ lorbs5- 208 3 Btrifueio-RbpibigithEio)-ethgld¥enzyl } -
or oils. 5 Also disclosed is the use of a conmpound of
fo@%ﬁﬁ&ﬂvlﬁmF%f t he preparation of pharmaceutica
conmpositions for the treatnment or prophylaxis of the

above-mentioned di seases. The production of the
ph@Riretdedt {42 Sothighdetiotd-madybphivnpey) ethoark ghgnyly -piperidine-3-

Tl - SR A O i

Edltor Phar maceuti cal Prefornul ati on and

ez B UGN (R SR I LG TR

Pf@fmwc ac2@ N 2Eetyl @iino- Emgl)ad@ﬂ@mbanzgmwye@p@m -amide,
Phar macy and Sci ence) by ringing the described
conpounds of formula (1) or their pharmaceutically 15

ﬁPtztﬂ'ﬁ b agalb . m&ﬁ&ﬂo%ﬁk %1 ﬂaﬁén&@mﬂﬁﬁﬂ Is}l?-,nW]Iﬂibendme 3

erapeut i cal val ua subst ances,
gmaebﬂxahcr acadl ehbore- ét[(%ﬂuqr@ﬁﬁwta@fg@q)ﬁmﬂlmbmu rqyabp@pyl-
no, xic, -inert, therapeutically conpatible solid
or |dU|d carrier materials and, if desired, wusua
phar maceut i cal adjuvants 20 Cbnpounds of formla (1)

Or kh é’g Qgﬁe[agzgtdﬁqﬁ %O %ﬁ%yﬁ g}oﬁgl %Sngflt}lp?pnc%ldme 3-

p"t&ﬂi&?ﬁ& fad QaéHlMoéB;éthM@mﬁl@ﬂﬁﬂ@[lﬁﬁuyl) -cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl }-piperidine-3-
carboxylic acid (2-chloro-5-cyclopropylaminomethyl-benzyl)-cyclopropyl-amide,

and

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-plienoxy)-cthoxy]-phenyl }-piperidine-3-
carboxylic acid [2-chloro-5-(2-cyclopropylamino-ethyl)-benzyli-cyclopropyl-

amide.



such as ACE-inhibitors, neutral endopeptidase

i nhi bitors, aldosterone antagonists, angiotensin It
receptor antagoni sts, endothelin receptors

wotagonysts, vasodilators, cal ci um ant agoni $CI/IB2006/051641
potassi um activators, diuretigs, synpatholitics, beta
25 adrenergi c antagoni sts, al pha-adrenergic

ant agoni sts and/ or other drugs beneficial for the

pr eﬁﬁ%h‘ﬂgmﬁ’iﬁ of @&n{uﬁaeﬁi ﬁ%rﬂseﬁf i e AReN&r TBMbE SRS laxis of
di seases such hydr oxyst eroi d dehydrogenase

t y plisedsel whilbist @r slagaidtosipipatiénsiogu emngt%w @ hewy ¢lilygee pulmonary
g?glyégueglélg%f1egale§u rCleCS yd flebﬁ %ﬁﬁte d ?Aa? q”a{hﬁ% g%eﬁgle?igrosm
i N ceidie mmfﬁdi)@cg,oaanmhiymﬁrdpﬁymﬂ@ao(fmoas rsyichrdialiyghemia,
reference to a ound . of formul. %%%HJS therefore

t 0 B THREHEY 0Bl P £ AR gaifps rosulting: from
2006389237 RGELLBRARG/ QBdfidrhihylahd Q@ﬁﬂo@&ﬁj«") ng hR@ma, elevated

pro-drugs of the conpound of fornmula (1),

ap prBprdulE @ressibe, Ehpewl@nts. EHmIss PaE Be bR gmpligations

o3/ USSR PRGT0a) bRTGE AR LRl G A B pternion,

Whémgl rﬁmesV sclgrodenda,n anaiety, asogiifve ndidordons, fqgmpﬁ{:saions of

Lh

f t.abl t ect
108 ooy, Vi apriaerepiees Eray Ao HERERg e © be

I akdited foQhe fehBil aRTLR ssapeni fication or

hydr ogenati on. During the saponification of a

compound of type A, a conpound of type B is forned

' nTgQ @1919043113&5 e dfoﬁﬁﬂﬁr(gj Be SPcdig QA ok GRS tredBhent and/or
wher eas the doubl e bond has partlally shifted to a

depmmmgﬁas ad diessbasi vigh Fhps felé'f@f’rﬂ@ URECTHREIOBr coRgpstivet heart

a fr o)
1s go R BEkE ay PAG ol S AR gy, R BN Et it
f orenaingibasstse doedids mheficitacya caﬂhﬂrp dlypd"tmphy ypedi@; fibrosis,

wherein and M are as def d for

U e DB BRI PHG  Dy U ST didbeks such
codhichh@ ahy,tva&udgﬁ@mnb@e@opzamy be shifted 15 al npst
conpl etely. A conpound of type Cis then reduced into

a compound of type D. Finally, deprotection |eads to

20 4 ]ﬁ%g?%ﬁ Qb B 0Mb & a(nlne)mod%cr tﬁ;eq}éﬁlﬁ;%mtcl?e reduction

25

30

can appén on a conpoun B, which, in

t hpl@pleé@@s of discasesp anrlmhe@refarsmatetdswnﬂeg|déj$r§giﬁﬁionvﬁftth€ gpnin-
still nj ugat ed 0

ST O B RRHE G B fhectoB st b5 e popttngi of
i nthe aa)veammumﬂ difeataspenidmizthod§ tc&npmmgdlelmnstpthngrtg .a plafient

n =.0, the_ cgonjugated conpound of  t B can be
a pharmaceutwaﬁy ac tgve amount of a compound ofy fg la ?15

In a further aspect, there is provided pharmaceutical compositions

comprising a cornpound' of formula (1) and a pharmaceutically acceptable carier
material. These pharmaceutical compositions may be used for the treatment and/or
prophylaxis of the above-mentioned diseases. The pharmaceutical compositions
can be used for enteral, parenteral, or topical administration. They can be
administered, for example, perorally, e.g. in the form of tablets, coated tablets,

dragées, hard and soft gelatine capsules, solutions, emulsions or suspensiomns,



reduced to the correspondi ng saturated conmpound wth
magnesi umin nethanol. After equilibration the
trans-configurated stereoi soner is isolated.
Sapomsfieati on (if necessary) |eads to the ceormpewedosicdl
of type IF. 25 It will appear,sto the person skilled

in the art that the sequence of these steps can be
‘interverted or nodified in nost cases. The shift of

t hercg%ﬂp,l . Bomd rhith & suﬁ;%@i?&é@@%»a?éut&%ﬁr‘? e.B: indRdrokh 9 f ]icnjcction

reduction 1 n canmpounds D an | ead 'to™m xtures o

st escdwtions memusi hheedidions, er tpicslymers vt foen gepaimamesd creams
by gggﬁdard nmet hodol ogi es, |ike flash colum

chr omatogr aphy, HPLC, or chiral HPLC. 30 WD

2006/ 129237 PCT/ 1 B2006/ 051641 18 Schene 1 Boc Boc

BOG PGn PGn RNG Rb0O NHOMOINO WV 0O WV Co

W, \Alsodisgiced igJthig usq offa cpmpond pffproplasB fprthe RNN R N M ON

N fepaMiioh N pharthad¥n¥icdP cOnWs¥ichnd Yor Vhe teatmédt bk MopBylaxis of the

O herw se a conpound of type F can be used, as
des®PypBantigicdgihesses- 2, wherein Rb stands for a
suitabl e ester substituent, and Ra for a precursor of

t he substituent
The production of the pharmacentical compositions can be effected in a manner

10 which will be familiar to any person skilled in the art (see for example Mark
Gibson, Editor, Pharmaceutical Preformulation and Formulation, THS Health
Group, Englewood, CO, USA, 2001£ Remington, The Science and Practice of
Pharmacy, 20th Edition, Philadelphia College of Pharmacy and Science) by
bringing the desciibed compounds of formula (I} or their pharmaceutically

15 acceptable salts, optionally in combination wifh.other therapeutically valuable
substances, into a galenical administration form together with suitable, non-toxic,
inert, therapeutically compatible solid or quuid carrier materials and, if desired,

usual pharmaceutical adjuvants.

20  Compounds of formula (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, aldosterone antagonists,
angiotensin II receptor antagonists, endothelin receptors antagonists, vasodilators,
calcium antagonists, potassium activators, diuretics, sympatholitics, beta-

25  adrenergic antagonists, alpba-adienergic antagonists and/or other drugs beneficial
for the prevention or the treatment of the above-mentioned diseases such as
11beta-hydroxysteroid dehydrogenase type 1 inhibitors and soluble gumanylate

cyclase activators.

30 The present invention also relates to pro-drugs of a compound of formula (I) that
convert in vive to the compound of formula (I} as such. Any reference to a

compound of formula (I} 1s therefore to be understood as referring also to the



V as defined for formula (I). This conpound of type F
is transformed into a conpound of type G which in
turn is transfornmed into a conpound of type H, 10

usi ng am de coupling conditions that favor a shift of

whsgeti’e bond. Reduction of the doubl e boPdI/THIS$H51641
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to a conmpound of type J, whigh is then transforned
into a conmpound of forrmula (1). Also, a conmpound of
type F can be reduced into a conpound of type K.  The

U- dordbgsdnaing po-dregsbetidedpoing | df farawa®u s apbroptiypeand
L, then the ester is hydrolysed to a conpound of type
E. expsdienty Wp 2006/ 129237 PCTI | B2006/ 051641 19 Schene
2 Boc Nc) nBGn PGNN?GR PG NN RbONHO
MQNi 0O WRa 0O WRa OWRa FGH c¢) H c) NPG
R1Cempa@ndRied fommlaI can b @repargd Oomya qeanppupd \of dyrgy (WO

K §30039629% 0 B0 NsP 2f sl iR sthddR 1, QMM WYV, U, and
are as defined for formula (I). PG stands for a suitable protecting group. R”
stands for a suitable ester that can be cleaved later, for instance by saponification
or hydrogenation. During the saponification of a compound of type A, a
compound of type B is formed in 20-100% yield depending on the cohditions,
whereas the double bond has partially shifted to a deconjugated position. This
compound may or may not be separated from the comresponding analogue with a
‘double bond still conjugated, and an amide coupling for instance lcads'thcn to a
compound of type C, wherein R!, Q, and M are as defined for formula (I). During
the amide coupling, by optimizing the conditions, the double bond can be shifted
almost completely. A compoundlof type C is then reduced into a compound of
type D. Finally, deprotection leads to a compound of formula (I). Of course the
reduction can also happen on a compound of type B, which, in this case, is
separated from its regioisomer with a still conjugated double bond. In this case a
compound of type E is obtained, which is transformed into a compound of type D
after amide coupling. If n = 0, the conjugated compoﬁnd of type A or B can be

: reduced to the corresponding saturated compound with magnesium in methanol.
After equilibration the frans-configurated stereoisomer is isolated. 7Saponjfication

(if necessary) leads to the compound of type E.

It will appear to the person skilled in the art that the sequence of these steps can be
interverted or modified in most cases. The shift of the double bond in a |
compound of type B, and its reduction in compounds D and E, lead to mixtures of

~ stereoisomers. These stereoisomers can be separated by standard methodologies,

like flash column chromatography, HPLC, or chiral HPLC.



VEU L U5 Exanples Abbreviations (as used
herein): 10 Ac Acetyl AcOH Acetic Acid Ang
Angiotensin aq. aqueous WO 2006/ 129237

PCTI | B2006/ 051641 20 9- BBN
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Otherwise a compound of type F can be used, as described in Scheme 2, wherein
R® stands for a suitable ester substituent, and R* for a precursor of the substituent
V as defined for formula (I). This compound of type F is transformed into a
compound of type G, which in turn is transformed into a compound of type H,
using amide coupling conditions that favor a shift of the double bond. Reduction
of the double bond leads to a compound of type J, which is then transformed into
a compound of formula (I). Also, a compound of type F can be reduced into a
compound of type K. The U-V-W-chain is completed to yield a compound of
type L, then the ester is hydrolysed to a compound of type E.



h hour(s) Hex Hexane HOBt Hydroxybenzotriazol HPLC

Hi gh Performance Liquid Chromatography 25 LG M5

Li qui d Chromat ography - Mass Spectroscopy M Mt hyl
MeOH Met hanol mn mnute(s) M Mass Spectroscopy 30

widMoodiizemst hyl  nor phol i ne oxi de OAc Acet at e OEIJBRI0GES1641

' O(benzzt rﬁfoﬁéol 1-y1)-N, M N N - tetranet hy( uz%cnji um
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density WO 2006/ 129237 PCT/ 182006/ 051641 21 org.
organi ¢ PBS Phosphate Buffered Saline PG protecting
group Ph Phenyl 5 Rf Retention value (on TLC) It
roomtenperature sat. satgpiwgd sol. Solution TBAC
Tet rabut yl anmoni um chl ori de 10 TBAF

Tetrabut yl ammoni um fl uoride tri hydrate TBDVS
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Examples

Abbreviations (as used herein):
Ac Acetyl

AcOH Acetic Acid

Ang Angiotensin

aq. aqueous



tR Retention tinme UV ultra violet 20 Vis visible
HPLC- or LC-Ms-conditions (if not indicated

ot herwi se) Anal ytic: Zorbax 59 SB Agua colum, 4.6 X
50 mm from Agi | ent Technol ogi es. Eluents: A

wacmuoreptiri le; B H20 + 0.5% TFA. G adi ent: OBOs/BB2006/051641
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5%.B over 2 25 min. Flow XLgnl/nmin. Detection:
UV/Vis + M5. Preparative: Zorbax SB Aqua colum, 20 x
500 nm from Agi |l ent Technol ogies. Eluent: A
Acelp® t I iolBsratiey i @311 8bn@RY0 ammoni um hydr oxi de (25%
ag.). Gadient: 80%B -> 10% B over 6 mn. Flow 40
niBes n. DéveBriviarycagwonylvs,  or UV + ELSD. 30 Chiral,
angbytic: pRegl S ek gat umm, 4.6 x 250 nmm 10 m

El uent A Et + 0.05% Et 3N. El uent B: hexane.

| sBerati cBoghdi tions, 1 nL/mn. The isocratic

mxture m .¥..dependi ng on the conpounds. WO
20BE 202 4P BRI EE 006/ 051641 22 Chir al -

pre&mar at i CenceAsaial yti cal conditions, but on a Regis
Whel k 01 ?ﬁl u%%, 50x250 mm flow at of 100 nl/m n.
General p EBTYE for a M tsunobu coupling and a
Bogngapr oigkéirepylehyiagisesi red phenol (2 eq.) is
placed in a reaction flask., Conpound J3 or J4 (about
8ODNEAP 1. dgV.V-Tdimptlsilapaigopyaiding] uene (1 ml) i s added,

f oh\gwed | L f azodi carboxylic :
diOII[%I per i d?ye%e@g%ﬁdaﬁ}ggégl ved in toluene (1 nm). The
r e@dtSOon Dimgthylselfé:ddadegassed with N2 and finally
PBu3 (H?‘:e%@% i s added. The reaction is _heated to 90
C G HCp FdyhdY dimethpmippriogylcabpdiinide iy draghiggifea gai n
tOpfAl - Et 20 e iHntilohsday added, the mixture is
filtered, and the solvents are evaporated under

r eidu¥ed pEesppmative Dighs Scatigdiag Distestioredi ate is purified
by revers%duiggggts HPLC. The cl ean product is

di Esol ved 11H dro gne (1 m), and HCl in di oxane (4M
1 B®$) isEhddegraylhe m xture is stirred at rt for 2
h. . The sohﬁ% ts are renoved under reduced pressure

toEtgi ve t ydrochl oride salt of final conmpound of
f orimAca ( Bihyl ackatéeneral conditions A for an amnide
coupling

EtOH ~ Ethanol

FC Flash Chromatography

h - hour(s)

Hex Hexane

HOBt Hydroxybenzotriazol

HPLC High Performance Liquid Chromatography
L.C-MS  Liquid Chromatography — Mass Spectroscopy
Me Methyl

MeOH = Methanol

min minute(s)

MS Mass Spectroscopy

NMO N-methyl morpholine oxide

OAc Acetate

OD Optical density



HOBt (16.9 ng, 0.125 mmol ), DMVAP (3.05 ng, 0.025
mmol ), DI PEA (0.068 nmL, 0.40 nmol) and EDCHCl (28.8
ng, 0.150 mmvl) were added to a mixture of a
carboxylic acid (0.100 nmol) and of an am ne (0.100

worslod/129287CH2C12 (1. 00 20 nlL). The mi xture WaBCHIB2006§1641

for 4 days at rt. The m xturg was filtered through
Isolute(r) (0.6 g of sorbent prepared with 1 nL ag.
1M HC1). The org. |ayer was evaporated under reduced
pregsure. OIg@,lccrude product was used further w thout
purification. 25 General conditions B for a
BoBBSepr otFhgsphate ButterediSalipe ng materi al was di ssol ved
C12 d the sol. was cooled to 0 C
%MI#%I%}){%I%T%O 5 n), and the m xture was
stPhred f dthedylh while warming up to it. Ag. | M NaCH

was added, xt was stirred further - for 5
s e e ireiafioh g Eteii: |

The I eparated, and the org. |ayer
wag evaporradmeterugestaire30 reduced pressure.
Purification by HPLC (acetonitrile with 0.05% ag.
coff. NHB3 SAUIRfEt er 10: 90 -> 90: 10 over an X-bridge -

colggmm) yisghded the title conpound. WO 2006/ 129237
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PCT/ 1 B2006/ 051641 23 General conditions C for an
anTBACe ouietrabptpip@monivan gdoridechl ori de The starting

10 S3RRKY oAt fehBEfiloESlesgol ved [ n 1ol uene

Ic acid), and DMF (catal ytic
antBPMS vvam—Bai@é:lime@gtsﬁlyl chloride (1.30 eq.) was

of 0LH: & ket S0 R e Putlaclhgreh e

t h@wcr ude r@ebdythl ori de was di VI ded in 0.100

nmpl - porti_ons of th? fol | ow ng am de couplings. Such
a porti on TeHverumes IfoRA| or i de (0. 100 nmol) was
dlﬁgglvequﬁmgﬁgg;%ag 4 00 nmL), and Et3N (0.014 ni,
0.1 nnDI) and a sol . of the desired amne (0. 100
mBHF | n depdnzrgforaso ni) were added. The ni xture
ma§{ tirr nd was filtered through
golutgq?Igég%ggﬁﬁﬁm%%lﬁ9 . 1M HC1. After elution
wi tkh CH2CIRZtentibetimeg. | ayer mas evapor at ed under
ed pressur, and the residue was used in the
nggygstepd%ﬂ %ht purification. (rac.)-(IR
5S¥)s- 9- Metvigythie 7- t ri f | uor onet hanesul f onyl oxy- 3, 9- dlaza
15 bicycl o[ 3. 3. 1] non- 6- ene- 3, 6-di carboxylic acid
3-tert-butyl ester 6-ethyl ester (rac.)-(1R*

gsﬁin:@: SatAwhs-Eomit@om3 (9 nli iddiBathd 6&wale$- 3. 1] nonane- 3,
~ Analytic: Zorbax 59 SB Agua column, 4.6 x 50 mm from Agilent Technologies.
Eluents: A: acetonitrile; B: HyO + 0.5% TFA. Gradient: 90% B — 5% B over 2

min. Flow: 1 mL/min, Detection: UV/Vis + MS.

Preparative: Zorbax SB Aqua column, 20 x 500 mm from Agilent Technologies.
Eluent: A: Acetonitrile; B: H,O + 0.05% ammonium hydroxide (25% aq.).
Gradient: 80% B — 10% B over 6 min. Flow: 40 mL/min. Detection: UV + MS,
or UV + ELSD. ,

Chiral, analytic: Regis Whelk column, 4.6 x 250 mm, 10 pm. Eluent A: EtOH +
0.05% EtN. Eluent B: hexane. Isocratic conditions, 1 mL/min. The isocratic

mixture may vary depending on the compounds.



di carboxylic acid 3-tert-butyl ester 6-ethyl ester
(WD 2003/093267, 99.58 g, 305 mmol) is dissolved in
dry THE (1450 nli) under a nitrogen atnosphere and the
m xture is cooled to 0 C NaH (16.64 g; 55 %

wd mpersizen in mineral oil, 381 20 mmol) is anmemzmweamu

portions of 2 g over a periog of 35 mn, keeping the
tenperature between 0 and 4 C. H2 gas evol ves. After
the addition the mxture is yellowgreen and is a

-S| EQPl, SUSRARR g@ amﬁp@caﬂ earditiR, Wit bW Rees WhilkrECkolumn,

for 75 mn at C. Tf2NPh(128 6g, 360 mmol) is
thﬁ]ﬁé@d@‘dﬂ&wﬁoéwqmlmﬂ#hl n5 min. The reaction
m xture beconmes brown. The cooling bath is renoved
and the 25 reaction is stirred over the weekend at
r t Gerldnel Irrea@iuire Wornd Mlzm:mbius:oppﬂirrﬁnMBQC—iepz otegfion

C t.e s are r e
prrg@s’\%ﬁ l(gr‘?ﬂj \%?’ L Tads ase | g %t%%l %E?gﬁfﬁ&bom
Wi 8 me 31 x: S%Sa&éd 5 @Aene (hmlg@s’r‘maeddfoﬂbged bayter gldiaion of
washe vvlth wat er (500 rrL (8 g%]é 'E}f
or godisprherylicdipipeidids K%aq é%? "W{;’eot&l } &fldy, Thgrpgaction

evﬁ%&@ﬁgé%?dﬁkgﬁrwﬂ? GRE fRkA PEﬁg,G(IS @ ffsrhﬁdé‘d U‘D‘Ee &fction is
brown residue (174 i s added nm. of pentane and

t hlesateidsto 9 é&(gn spwhe@@davst@nr,for é\be then gpeled Fgpin to 1t. Et:O (5

10 ¢ %ﬁh% e ld % d;OfifrerBN hiPGP &M Efs hy€ Q:lvgpol?ﬁé@ R&der
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a col mxture 0 hexane 20 (4:11,, 100
nLl)eduthlpsesBmulTled:rudr Béergedifte js puificd m@eﬁed pho2 3PLC.

2006/ 51641 24 contai n This.
mac{[%r‘f " A UFT P YIELVSPOET cagglann%l?gl OWE@%’ 1ol
i Sisaahe dTRY iniWidehis iRl 24 rt Thd 3 hp FMLMblveha are removed under
subsequent |y washed out wth

(3 tines L 0
gi \ANGCH STGSFUE £ 2Lphibe dRidroghlprgde S@U&ﬁ@?ﬂtﬂf”&lﬁfﬂ&fﬁoﬂi rfor)rnu‘ia (D).
reduced pressure. The title conpound is obtained in
three fractions: a) 44.45 g of off-white crystals, 5
b)Gzﬂbr@BC(ﬂgdeonBl&ﬁoreﬂ@ﬂud\mc@Wanl s, and c) 15 g of a

yeiég’%v m%’f% %t ai ned &déig g)c(?%%gﬁ%ﬁ@“'ﬁﬁ]aﬂd(%% ml

Cry.ah alhdip &t EDL-HIEI (leslst 185 601 300mytio®! Wer8. aaaedgtoof mixt@re of a
product as a brown oil. Treatment of the noth

| i mmxyhc 264 7(Re 08 oragpH edrd it Aedming (BdPQ BYBRIA T G Cla (100
2Ys ?%&H@%sfs%h% g HAgs s\’a@ftu %eﬂil?tur@%gé’\ﬁlt&éch through
I ed g C (15

reS|due g) I's puri %lsulca gel )
usIsnlgteg (0s6agiolesurbent pre@@e@&omwbpﬁam lM HCly: Ehegpe) layer was

e s then,washed %@ g% % %‘%‘ﬂ%ﬁ%’ﬂ‘ i
ti Wagorg%ﬁ%gﬁ?{&ecli%cefi DIgSsure. d‘i‘hé% L QI‘E[MB usdd i t1eou
sopirfficagor. he pure product. LC Ms: R = 0.87 min;
ES+: 459. 24.
General conditions B for a Boc-deprotection
The starting material was dissolved in CH;Cl (1 ml.), and the sol. was cooled to 0
°C. HCl (4M in dioxane, 0.5 mL), and the mixture was stirred for 1 h while
warming up to rt. Aq. 1M NaOH was added, and the mixture was stirred further
for 5 min. The layers were separated, and the org. layer was evaporated under

reduced pressure. Purification by HPLC (acetonitrile with 0.05% aq. conc. NH; /
water 10:90 — 90:10 over an X-bridge column) yielded the title compound.



15 1-Allyl -4-br ono-benzene My (8.76 g, 360 mml) is
suspended in THE (90 nmlL) under nitrogen in a three-
necked flask equi pped with a condenser and a droppi ng
funnel . The.dropping funnel is filled wth

wh 2bealizoz3gnobenzene (77.3 g, 327 miol) in THETER006/051641
m.). 20 About 5% of the 1, 4-di bronobenzene sol. is
added carefully to the My-suspension and the -

reaction is started with the help of a heat gun. Wen

t hgeh@aCddn@Rtiont & fof an abhige douplidl Bv@TRORAZCHRIEE! . S
added to such a speed so that the reaction mxture

i sTheostuting rybepertic|agid @98 wa.) Zos dissglvedrmdolpeng (Jfantgnmol of
t < -
SR ) S AT SR by 5 006 20ul B 0.0
f i ¢d.ledtaniddrdaamb theomixtw veds| sfiyred e deat(180. Elenwlveaﬁowere
THE (50 i) T
3 adf&g@"%ﬁp%l‘\ﬁ%’-‘e sy aslsur{lc’nha%d%#e&lrl%%% nq}dewé rdl‘{léed in 0.100
bel|nﬁwl ﬁ@m@as Where fcﬂ]lew1@daintle mouplmgsorﬁnﬂchtaeporhbe of the acid
tu e t d f furth i
comgit GIo§ iR Hpqse DL hhd o0 AE g EbRBRy m.
di .4 et it FseQof aMiesashBdine W.100 atuol M EGICIANEI50 ml.)

bri ne. The conbi ned aq. extracts are extracted back
w. vere3gided. 2 Ghe TR sneigedrigr 1dk et Hepad are fdferedgthrough

1351 bé@ wa%le!i Lake %]r 1R h%f LIVBSY with REBCLE EIEV&Q layer

uced pressufe. Distillation of the resid
( mamdzyaporaﬁe u8¢er\WahiRed predsne2 37d PETEBROUE/0GH B4he 1@5 step

O yields the title compound (39.3 g, about 61%,

to‘@éji‘%épm\ﬁ‘iaﬁ Snother, unidentified i npurity.

- 3-(4-Br onp-phenyl)-pr op an- I-ol 5 BH3 (1M in THF,

412m_ 412 mmol )_J.s d 0.a sol . of .

L GRIRE br omo- eRgSRER b oo g Smipny sy pg-diara-
15 ( 1b19§)c1%[)3 UG- 6féhéf3qg&i8a1%bxﬁ1&c1dﬁlﬁerﬂbﬁ(tfyUdEs@er é- éthyl ester

stirred overnig il e warn ng

(2r8M-UIR"6S L, 4 P diMethyls/- @Hu%gdlﬂéﬁél%’ﬁe&ﬁ ;(]pgqa@ea 6-
' S&Sﬂ'ﬂé}sﬁ& glfi% ﬁgrt—ﬂm(?fs{eﬁg%ihyfgﬁerrfwo 50@#09?2'67 99358 = 305

droppe e mxture is stirred
h. mBEwPAs |ds;stdmﬂem drg I EﬂéLSQ mais)e@dma aitwgee ptamapl@de and the

1155 N P AENPE A4S obllen W o

20 anﬁntobe1sssx1d¢& rﬁ}s patt@nsg ejﬁm/@dmmde rpetied wt e3b npn, ek&png the
P O O DS RO ShSincicion Al
is yellow-green and is a slight suspension. The reaction mixture is stirred for 75

min at 0 to 4 °C. TFf,NPh (128.6g, 360 mmol) is then added as a solid within 5

min. The reaction mixture becomes brown. The cooling bath is removed and the

25  reaction is stirred over the weekend at rt. The reaction mixture is poured onto 1 L
of ice/water and the solvents are removed under reduced pressure. The remaining
water i}hase is extracted with (3 x 500 mL) EtOAc. The éombined org. layers are
washed with water (500 mL) and brine (500 mL). The org. phase is then dried

over MgSQ,, filtered, and evaporated under reduced pressure. To the crude

30 brown residue (174 g) is added 50 mL of pentane and the mixture is stirred at 4 °C
overnight. The crystals are filtered off and washed with cold hexane (70 mL) and

a cold mixture of hexane/Et;O (4:1, 100 mL). This resulted in 84 g of product
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[ 3- (4- Bronp- phenyl ) - pr opoxy] -t en- but yl - di et hyl - si | an

e A sol. of 3-(4-brono-phenyl)-propan-l-ol (49.4 g,

230 mol ) 'in DVF (500 nL) is cooled to O C, and
wioneokazedse (23.77 g, 349 mmol ) and TBDVS- Cl (B2L/mB20)6/051641

349 mmol ) are added. The m xf,ure is stirred

overnight, while warmng up to rt. The mxture'is

diluted with heptane (1.0 L) and aq. sat. NH4AC1l (800

M dontaAiiAk tdAS: PATHIBIX tilsEnissria akRied TRE slliBYR 67589)€ TINHPh

separated. The aq. layer is extracted with heptane
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counter. and ap efficient coal] stem a mxture
of Tl o erpd o Sa P 4pRPT e odiEsas oy O
[ 1, 3] di oxol an-2-one (9.95 g, 113 mmol) and i m dazol e
(115 ng, 1.70 nmol) was 30 heated to 160 C for 25 h.
ThEeatimeniofdheyagthel iawgesd t o cool to rt. Purification

L T

POGEbEE 20064 OE16E L) i2purBicBrbycia( 50 2- s@Ji_ta@eansimlgcwgradlent of

o PO uteor 3o BhaRiy T s - B pif BogongepH

MRk ) 1B tifiEE omf 3@91 lidol NES aL 2L d off Qn QFGrhibiaddlidaRae pure
55%in oil, 6. g, about 153 mmol) 5 was added in

pdrfﬁﬁlwhsLCmtkﬁé)srﬁ%E&Wé@?é’tlrred at rt for 30

mn. Asol. of 2,5 dibronpyridine (18.0 g, 76.3 mmol)
in THE (60 nL) was added dropwi se, and the m xture
wals Allgbd-bdorho-berfdnax for 90 min. The m xture was

T e s e T
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over MgSHA, fi Ttered, and the saolvents were remved

urradrthe egeizands stagsd witk, hphelpfaf @dieriofine f Wherk e reagop starts,

Flhe 1,4-dibromobenzene sol. is added to such a speed so that the reaction mixture

15

1is refluxing gently (about 20 min). The mixture is stirred for further 30 min, and
is cooled to 0 °C.- THF (100 mL) is added and the dropping funnel is filled with a
25  sol. of allyl bromide (30.5 mL, 360 mmol) in THF (50 mL). The allyl bromide
sol. is added slowly, maintaining the reaction temperature bélow 20 °C. When the
addition is complete, the mixture is stirred for further 30 min, while being cooled
to 0 °C. Agq. 1M HCl is added. The mixture is diluted with Et;O, and washed
with aq. 1M HCI and brine. The combined aq. extracts are extracted back with
30  EtO. The combined org. extracts are dried over MgSQy, filtered, and the solvents

are removed under reduced pressure. Distillation of the residue (11 mbar, 88-92



(Et OAc/ heptane 3:97) yielded the title conmpound (22.7
g, 7999. LGMs: tR= 1.13 mn; ES+: 378.08. 15 5-PBr
ono- 2-chl or o-N-cycl opropyl - benzam de To a suspensi on
of 5-brono-2-clilorobenzoic acid (17.6 g, 75 mmol) in
WoHIak/29237180 nmL) was added oxal yl chloride (HFCOIBI06/051641
83 mmol ). DVF (8 drops) was ,sadded, and the mixture
was stirred for 2 h at rt (gas evolution). The
m xture was 20 reduced under reduced pressure, and
t heC)C LR meShfileo %tﬁ% bkt %plt%getﬁé3gltm—f)nomer
he 'ni xture was cooled to and a sol
cyumd@n@®¢DQMKmB (5.8 nL, 83 mnol) in CHZO 2 (45
- m.) was added dropwi se. The m xture was stirred for
10 mn at 0 C, and was allowed to warmto rt. DI PEA
(1§$8Bﬂhmoﬁﬁcmﬂpbmnmmasdadded and the m xture was
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mol ) was drssolved in a mxture of DVF (35
'rrL])rem 1E’Lp1fr@pla¢roby FE1@t-p¥petroRamaksr 2t PPh 3)129) (yzei@whe title
added

3. 53
Eﬁonﬂ’oﬁg@t%xyppopenyl )4, 4,5, 5-tetranet hyl -1, 3, 2-
dloxaborolane (15 nm., 70.5 nnDI) was added through a

syringe, and ag, 2M5 was added. The
15 7 T QG opsep g Prigap o g0+ it deﬂﬁetﬁw YESIRB® al | owed to
COR' sol, @f 5-(4%90111@-9%11?91)1‘&% 126i0ad 46aned wrhol) WOMF GOP L)

2 was reached e solvents were parti al

remwelddmm@éﬁ aediicedzpled23dT &, 34hamaieand, BRPMSLCIMEE.6 .
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heptane, and the combmed org. extracts are washed with brine. The org. extracts

_are dried over MgSOa, filtered, and the solvents are removed under reduced
pressure.  Purification by FC (Et;O/heptane 1:99 — 1:19) yields the title
compound {68.1 g, 90%). LC-MS: tg = 1.24 min.
25 -
2-(2,6-Dichloro-4-methyl-phenoxy)-ethanol
In a three-necked flask equipped with a gas droplet counter and an efficient
cooling system, a mixture of 2,6-dichloro-p-cresol (200 g, 113 mmol),
[1,3]1dioxolan-2-one {9.95 g, 113 mmol) and imidazele (115 mg, 1.70 mmol) was
30  heated to 160 °C for 25 h, The mixture was allowed to cool to 1t. Purification by
FC (Et;O/heptane 1.1) yielded the title compound (18.7 g, 75%). LC-MS: tg =
0.88 min. |



1:1 -> EtOAc) vyielded the title conpound (12.7 g,

68%. LC-MS: tR =0.82 mn; ES+: 266.17. 2-Chlor

o- N-cycl opr op yl-5-(3-nethoxy-p r op yl)-b en zam de
15

W 10é/9287N- cycl opr opyl - 5- ( 3- net hoxy- pr openy| FEHBAI0051641
de (12.6 g, 47.6 mmol) was 44 ssolved in dry toluene
(650 nm.). Dry DMF (70 nL) was added, and the m xture
was heated to 110 C. Benzensul fonyl hydrazine (24.5

g, 143 nmol) mas added in three portions over 3 h.

The _m xture was ated for a total tinme_of 3 h, and
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Li pRessurey sndAbe gesiops wagddnted ek B{BAG d This tpisiueg waswagied with

10 SOl s:RfN'ﬁA(F\ih lTﬂ%Q 3. Msyer was extracted back with EtQAc (2x) The combined
cyc opr opy 3- net hoxy- propyl ) - benzam de

3701Z. exmatt) wiere Wadlicd %8 brige dmsyi oer Mg, ﬁih@reé sed bt solvents
was_ renmoved

and th f r
4 %ere.l.hemove()i( tul}lr ST redt gt{lgrggs € o Co%fa;&tfo f thé Jgﬁﬁ% %9 FC
CO((Et(BAcAh@ptﬁheC’a oWayiekled theStitlarbdmpomead (223?/0gl\lﬁﬂ%|).( 1C-MS) tr =
(5 ) were carefully added. The WO
ggva 5§§7 5@1‘5%_82006/ 051641 28 mi xture was
15 f| Itered, and the precipitate was washed with Et OAc.

The filtrate was evaporated under reduced pressure.
TheBrespdudlaadV-areloneayhberramidsac, and the

r eﬁ%tsh gMBst %reﬁ@é SRR YL Ec%ws 2 a8 Rb1) ﬂ?CH;Clz

he org a er was ried over ter ed
t h(é 3Q mtilh.bequSadded exalghouedda Wd@e nnlr éau@@dl)p rIéM§L[|8e<1r0159) was

Pu rdf (gca%é ﬂT [E]?(fmr% é"l(?% s%%%aﬁf%? E‘Rggggv%ﬁ&{og? pg'ﬁtglgmgmr% was

conpoun
20 591%111(:6&1(1‘11185 refilded pBesBfie,nand; thESHu:de Z&MUE%as@hmdaklth CH.Cl,

rocedure for the reduc ive nati on of - bsti t ut ed
b g%l“&éhﬁéé‘%ﬂ%waﬁ%% o@% A% acsol. 95 cyglopropylamine (5.8

mL, 83 mmel) in CH:Cl, (45 mL) was added dropwise. The mixture was stirred
for 10 min at 0 °C, and was allowed to warm to rt. DIPEA (14.3 mL, 84 mmol)
was added, and the mixture was stirred for 2 h at rt. The mixture was diluted with
25  more CH;Cl, and was washed with aq. 10% HCI, water, and brine. The org.
layer was dried over MgSQ,, filtered, and the solvents were removed under
reduced pressure. The residue was triturated with hexane, filtered, and dried
under high vacuum to yield the title compound (19.3 g, 94%). LC-MS: tg = 0.84
min; ES+: 316.89.
30
2-Chloro-N-cyclopr opyl-5-(3-methoxy-propenyl)-benzamide



R3 R3 X = hal ogen, especially Br H 10 X X A sol. of
substi tuted benzal dehyde (17.8 mmol, 1.0 eq.),

cycl opropylamne (3.13 nL, 44.5 mmol, 2.5 eq.) and

sodi um cyanobor ohydride (1.34 g, 21.4 mol, 1.2 eq.)
WOl 7100 m) was treated with dropwi se aBCl/TH20$/051641
of glacial acetic acid (3.06 nL, 53.4 mol, 3.0

eq.). The resulting sol. was stirred at rt for 16 h

15 overnight. The reaction m xture was quenched wth

dr 9mbs6-2a9thrd INoRy cRpr (%?I _ber28mide NG, 703NEmol) was dissolved

concentrated under ced pressure to renpve
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Boc- protection of cycl opropyl benzam nes:
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asic m xture of @é L) and I M a
(5@1tmy9atamasd briecatdeidd wrerM g0 6lictes, mdrme solmtsswemrsﬁmoved
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m x4 %%t%%@%&@ ﬂ'le'tiﬂéQ:Oﬁip5@fQi (12,756 BR%At DCYME URREH.82 min;
m.),” and extracted with CH2C12

contalnln%L

( 3EX+1350.1n) . The conblned org. layers were washed
with-brine, dried over MgSH, filtered and . '
concentrated under reduced pressure. Purification by
FCyinddraedt-cy dleprBp gl-pf Bretieg-ranp Yipbergamide

15  2-Chloro-N-cyclopropyl-5-(3-methoxy-propenyl)-benzamide (12.6 g, 47.6 mmol)
was dissolved in dry toluene (650 mL). Dry DMF (70 mL) was added, and the
mixture was heated to 110 °C. Benzensulfonyl hydrazine (24.5 g, 143 mmol) was
added in three portions over 3 h. The mixture was heated for a total time of 3 h,
and allov;fed to cool to 1f. The solvents were removed under reduced pressure, and

20  the residue was diluted with Et,O. The mixture was washed with water, and the
aq. phase was extracted back with Et2O (3x). The combined org. extracts were
washed with water, and brine, dried over MgSO;,, filtered, and the solvents were
removed under reduced pressure.  Purification of the residue by FC
(EtOAc/heptane 1:9 — 1:4 — 1:3 — 1:1) yielded the title compound (10.0 g,

25 78%). LC-MS: tg = 0.83 min; ES+: 268.19.

[2-Chloro-5-(3-methoxy-propyl)-benzyl]-cyclopropyl-amine

LiAlH, (5.70 g, 151 mmol) was added in portions to a sol. of 2-chloro-N-

cyclopropyl-5-(3-methoxy-propyl)-benzamide (10 g, 37.7 mmol) in THF (230
30 mL) at 0 °C. The ice bath was removed, and the mixture was heated to reflux for

4 h. The mixture was allowed to cool to rt, and was cooled to 0 °C. Water (7.5

mL), ag. 15% NaOH (17 mL), and water (5.7 mL) were carefully added. The



General procedure for the allylation of Boc-protected
cycl opropyl benzamines: RZ R2 / NR3 y*NR 3 X =

hal ogen, especially Br Boc Boc i X 10 Into a
flame-dried round-bottom flask or Schl enk tube, under

wezmarszdded Pd[ PCy3] 2 (0.05 eq.), CsF (2. OPGR{IBROGSMEL6HL

the corresponding aryl bromge (1.0 eq.). If the

aryl chloride was being used as a starting material,

the (Pd[PtBu3]Br)2 dinmer (0.025 eq.) was used in

Pl A¢8uRfwak fifteRd] MONR presigitadd Wed washB@ with EBsBAVAThe fllirate was

evacuated wunder reduced pressure (0.1 ";ﬁbE

ba@i@pmateédmd@rtrﬁdwd pleasyEat Bis rgsifneyay dilnjad tOAc, and the
S hyrgh 1HHE Wis dried
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t Outuet Gongi'dyducf (si.aoeg, adoh hLougs: @R 4rgk @fn; 641 254.19el on a
sinter | ass funnel, washing with Et20. The

filtrate was concentrated and 20 purified by FC to

Qi % Endr BRI RSRL N G @N szﬁﬁﬁé@ﬁf B siflel VokdaRhydes with

General "procedure for the hydroborationloxidation of
al tywlopeapplamiimees: R2 RZ / Ra V Rs 2n | \N N Boc B~
H Into a flame-dried round bot tom fl ask equi pped

>5 agdded the

fdr OUZ _tbgdDechediy Br |

0C

10 dropwi s¥ over 20 nmin. The solx was stirred at 0 C for

. I5

20

25

pchPhoboRtstaarn gyt (7.8 BT R L grplgprogyamive 613
ad@l'Lt 1ppahmel, B.5 W@o@uﬂﬁﬁya@@hﬂr&@xﬁd& 01.© gneil 4 Mnag], 1.2
OH was added dr opwW S

ReRip s ORGP o e T SEoRatien 40Uipoer Bl aggtic acid

H2@%¢ Eﬁe 5@‘4X1§3H~_ro? X\Q%qa)l | M ekshBinpbNW difred AR for 16 b
stirred f The m'xture was poured into a

s epErEgir )H]tﬁlymgpn g@)ﬁm@wsn@enched w1th dropwise addition of sat. ag.
NaHCO;, and concentrated under reduced pressure to remove the MeOH. _ The

crude residue was poured into a 250 mL séparatory funnel containing sat. aqg.
NaHCO; (150 mL), and extracted with EtOAc (3 x 50 mL). The combined org.
layers were washed with brine, dried over MgSOj, filtered and concentrated under

reduced pressure. Purification by FC yielded the benzamine product.

General procedure for the Boc-protection of cyclopropylbenzamines:

2
R2 R _
A R3 A . R3 .
N N X = halogen, especially Br
H - Boc ,
X X '

A sol. of the cyclopropylbenzamine (43.7 mumel, 1.0 eq.) in a biphasic mixture of
CHCl, (50 ml) and 1M aq. NaOH (50 mL) was treated with Boc,O (15.1 mL,
65.6 mmol, 1.5 eq.). The mixture was stirred at rt vigorously for 16 h. The



5 H20 and extracted with Et20 (3 tinmes). The conbi ned
org. layers were washed wth brine, dried over
MySO4, filtered and concentrated under reduced
pressure. Purification by FC yielded the desired

wal madaeb23pr oduct . General procedure for the OBGIEBR206H51641

cl eavage/ reduction of allylbgnzamnes: R2 R2 R3 N
RSN\ \ BOG Boc | / OH 10 A sol. of

allyl benzamne (1.0 eq.) in CHCl12 (0.4 Msol.) was
cogl @fle bdis phrel iABG 503mBASpM@ASTY fihhd dds@bhingHD m@ mL),

sol . using a gas di spersion tube. The ozone gas

| nmd@eitr@@@ji Wﬁh OHG121(3 31100 el )s {Lhe cpmgiogd Ors: {ayFrsiyede o vashed

€S HARS YRS Dv@rsh#glgér)]erﬂﬂe dand%né@r&ate@ ﬁlqdérr}@duced pressure.

reactlon m xture al ne a slight blue colour. The

.1 eRwificationlty K@ gickiei theddbegirote@8d @nfngr 20 min, then
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EtOH (0.5 Msol.) and NaBH4 (2.5 eq.) were added.
The m xture was allowed to warmto .rt overnight (16
h) Genbbdl pr&ahre§or therhiyludion ofB9c-guaeatidcivptdpyibeopwirss:
addition of sat. ag. NH4C (5 ng and poured into a
sep atornyunneI containi ng sat;: aq. NH4Cl. The

m ract ed a 3t meg)_ B
conbi ﬁ"ed | ayers were ith br§ ha-EQ%\ eslpem%,ly '
over iltered and concentifated under reduced

pressure. Rurification by FC yiklged the desired
al cohol . General procedure for the etherification of
aromatic primary alcohols with methyl iodide: R2 R2
R3S3NR3 NB~Boc | OHwW 1,2 1'2 25

Into a flame-dried round-bottom flask or Schlenk tube, under N> was added
Pd[PCyg]z (0.05 eq.), CsF (2.0 eq.) and the comresponding aryl bromide (1.0 eq.).
If the aryl chloride was being used as a starting material, the (Pd[PfBu;]Br), dimer
(0.025 eq.) was used in place of the PA{PCys}, catalyst. The flask was evacuated
undc_r reduced preséure (0.1 mm Hg) and. backfilled with N, (repeated 3 times).
The reéulting solids were dissolved in anhydrous THF or dioxane (0.15 M sol.)
and tri-n-butyl allyltin (1.5 eq.) was added and the resulting mixture was refluxed
for 8--16 h, untit TLC shows complete consumption of starting material. The
reaction mixture was cooled to rt, and filtered through a pad of silica gel on a
sintered glass funnei, washing with EtO. The filtrate was concentrated and
purified by FC to give the corresponding allylbenzamide derivative.

General procedure for the hydroboration/oxidation of allylbenzamines:

. 2
R? R
3 3
A N R & Il\l R
Boc _— Boc
/ : OH

Into a flame-dried round-bottom flask equipped with a magnetic stir bar was
added the allylbenzamine (1.0 eq.) and anhydrous THF (0.3 M sol.}. The sol. was
cooled to 0 °C and borane-dimethyl sulphide complex (1.1 eq.) was added

dropwise over 20 min. The sol. was stirred at 0 °C for 1 h then allowed to warm



WD 2006/ 129237 PCT/ | B2006/ 051641 31 A suspensi on of
the primary al cohol (1.0 eq.) in THE (0.25 M sol.)

was cooled to O C and treated with NaH (60% in oil,
2.0 eqg.). The'resulting mxture was stirred at 0 C

w@rzo0g97n and then at rt for another 30 m nPCITHR006/051641

th
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suspensi on was re- cooled toyP C and then Mel (8.0
eq.) was added in a single portion. The reaction 5
m xture was stirred at 0 Cfor 30 mn, at rt for 30

m g, 2 &ihed rheat griddRar 2h! Whe sb0fwad cBolbdtd b °@land aM aq.

the starting material was consunmed as determ ned b
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( 18.s6L. gf albbcrizamink )\ 1.0&g.) adddd 1 ®.Mswl.) waf cooled to -78 °C and

(5:brono- 2- chl.orq-. 25 phenyl.)-net hanol .(12.8 55.6

o Anar Van it aPang Sass TEn b A ome 2agges
ML vagintr@duCed TH@ M oftthly RarviRe maietifriad bar consiadd, Bs termined
and aqg. sat. NH4Cl was added. The m xture wa

s _
exb¥ abFedndibe Heardigh anstuyoRppintaied acdight Nag colpgr. The reaction
exb b 8%HRd at -78 °C for 20 min, then EtOH (0.5 M sol.) and NaBH, (2.5 eq.) were

added. The mixture was allowed to warm to 1t overnight (16 h). The reaction
mixture was quenched with dropwise addition of sat. aq. NH4Cl (5 mL), and
poured into a separatory funnel containing sat. ag. NH4Cl. ‘The mixture was
cxtracted- with Et,O (3 times). The combined org. layers were washed with brine,
dﬁed over MgS 0, filtered and concentrated under reduced pressure. Purification
by FC yielded the desired alcohol.

General procedure for the etherification of aromatic primary alcohols with methyl

iodide:
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were dried over MgSO4, filtered, and the solvents
were renoved under reduced WO 20061129237

PCT/ 182006/ 051641 32 pressure. Purification of the
resi due by FC (heptane -* Et QAc/ heptane 1:49)

- Wo mbeled23rhe title conpound (18 0 g, 96% . LOPGEIB26(6RI1641
we. = 1.22 M N,
- 3-(tert-Butyl-dinmethyl -sil anyl oxynet hyl ) -4-chl or

o- benzal dehyde 5 BuLi (1.6Min hexane, 46.6 nL, 74.6

MR shspbBS oS8 plitas; A8dhol AL0 &y AITHID (25 M sol.) was cooled to
chl or o- benzyl oxy)-tert-butyl -di nethyl -silane (16.7

490 7C mmatédrwrrlrﬁa%@@% B 2 Oreg). RetromitingamixgEs MAwalied
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e R rersapny Rentsebanite o o N e e wit
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t But yl - di met hyl - si | anyl oxymet hyl ) - 4- chl or o- be
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Sk EAneDTRh PR CRBHIPESET- BFEINCI FC

ez%lglged’zmgngﬂyﬁgﬁgpet hyl am ne (660 rTg 7.90 nmmol ) was

to as of 3-(tert-butyl-

'dlnethyl si | anyl oxynet hyl) - 4- chl or o- benzal dehyde
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down to rt. NaBH4 (300 ng, 7. 90 mmol ) was added
careful ly by portions, and the mxture jyas stirred

fornl h. The solvents were re ed undetf reduced

pr r R’he resulting o di &l with
Et 0Ac. ) Th ture was washed wt . NaHCO3
and brHoge. e org. +ayer—was dri MySO4,

filtered, a fe25 sol vents were renoyed omeer
reduced pre e to yield [3-(tent-butyl-tlnethyl -
si | anyl oxyne h);l%-4 chl oro-benzyl ]-(2, 2-di flTuoro-ethy

| ) T@R:HE of Bod o@actea&;;@lo@@ﬂbemw( 100 éq.} RACHM@S (B8 M

further direc ﬁnghls crude material was dissol ved

i nsol.rpipadded 4 M G in diggans) (PE&A(2 The resulting mixtimesyas stiped at
adﬁi% shgll ayEdry dﬁaﬁggon%i'etg Qorg/elszon%)f Fhd mal&iRi.  The

m xture was stirre The m xture was
reaction was poured into a separatory funnel containing 1M aq. NaOH, and

extracted with CH3Cl, (3 times). Purification by FC yielded the corresponding

free amine.

(5-Bromo-2-chloro-benzyloxy)-fers-butyl-dimethyl-silane

TBDMS-Cl (10.6 g, 66.7 ﬁmiol) was added to a sol. of (5-bromo-2-chloro-
phenyl)-methanol (12.8 g, 55.6 mmol) and imidazole (9.42 g, 138 mmol} in DMF
(190 mL) at 0 °C. The mixture was stirred for 2 h at 0 °C, and aq. sat. NH4Cl was
added. The mixture was extracted with heptane (2x). The combined org. extracts

were dried over MgSOy, filtered, and the solvents were removed under reduced



30 diluted with CH2C12 (50 nL), and washed with ag.
IMHO, aqg. sat. NaHCO3, and brine. The org. |ayer
was dried over MgSO4, filtered, and the solvents were
WD 2006/ 129237 PCT/ | B2006/ 051641 33 renoved under

woezeed23r essure. Purification of the crude RYI/ABE06/4051641

(Et OAc/ heptane 5:95) yieldeg the title conpound
(2.27 g, 96%9. LC-Ms: tR=1.22 mn.
(4- Cnhl or o- 3- hydr oxynet hyl - benzyl ) - (2, 2-di fl uor o- et hyl

) -%@gs*a&m Pm@ﬁdaﬁoﬁ QF tthe Rosiit Wy B {(REptahBAE E@Adﬂibp?éki& 1:49)
9. mol ) was added dropwi se to a sol. - of

[ Syigided the t1tle compound (18.0 g, 96%). LC-MS: tg = 1.22 min.

but yl - di met hyl - si | anyl oxynet hyl ) - 4- chl or o- benzyl ] - (2,
2-difluoro-ethyl)-carbamc acid tert-butyl ester
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2-di fluoro-ethyl)-carbamc acid tert-buty
esfikared, 3R tlmgsol\lenvszwmbl)lovﬂd undpRERpqed Preseyre. Pyafication of

i R

st LCSE tf erl. ﬂsmm The m xture was filtered over
Celite, and the precipitate was washed with CH3CN and
CH2Cl12. The filtrate was evaporated under reduced

Pr BS@AH-Butyd-dyih &hdll-§iha ylohk s ethiyl)t4-nloeorepeyina, £ 96 oig;
98% hat was used further w thout purification.

L ethg)-capamic pad dggrrbubdeqtar chl or o- 3- cycl opr op
Yl 25idaR @Eﬁ%hmﬁm%éoflnk 1.80 fukhilf tvhlsoz[dded & Hydl) ofBREHr-butyl-

am¢c ten-butyl eSter A mXxture of

( 4dluhﬂ1yi sil®yfosy mythy Ddrehydrp-beprajdetydel (4SP ¢- 22hymalbiaeOH
m 63%9 "Ith% Nixture was heated to reflux for 4 h, and was allowed to cool down

to rt. NaBH, (300 mg, 7.90 mmol) was added carcfully by portions, and the
. mixture was stirred for 1 h. The solvents were removed under reduced pressure,
and the resulting oil was diluted with EtOAc. The mixture was washed with aq.
sat. NaHCO; and brine. The org. layer was dried over MgSQOs,, filtered, and the
solvents were removed under reduced pressure to yield [3-(terf-butyl-dimethyl-
silanyloxymethyl)-4-chloro-benzyl]-(2,2-difluoro-ethyl)-amine (1.86 g) as a clear
crude oil that was used further directly. This crude material was dissolved in 7
CH,Cl; (53 mL), and DIPEA (2.7‘ mL, 15.6 mmol) was added, followed by Boc.O
(1.70 g, 7.90 mmol). The mixture was stirred at rt for 1 h. The mixture was
diluted with CH,Cl, (50 ml.), and washed with ag. 1M HCI, aq. sat. NaHCOs3, and

brine. The org. layer was dried over MgSQ,, filtered, and the solvents were



butyl ester (563 ng, 1.69 mmol) and cycl opropyl am ne
(0.180 nm., 2.52 mmol) in 30 MeOH (18 nL) was heated

to reflux for 4 h. The m xture was allowed to cool to
it. NaBH4 (96 ng, 2.53 mml) was added by portions,
wangod/1e23reacti on was stirred for 1 h. The SEFT/@@(’@O:I“I
were renoved under reduced ppzessure, and the WO

2006/ 129237 PCT/ 1B2006/ 051641 34 resulting oil was
diluted with Et OAc. The m xture was washed with ag.
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%e 993| due under high vacuumyielded the crude
‘ o4 conpound (15.1 g, 98% that was used further
15vv|thout purlflcatlon LCMS: tR = 1.09 nmin; ES+:
341.13.
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thyl-
ortf%gs togAI P]éﬂ%)flwgs a“(tid(‘}rgttmk]fllawl 8066 tiyRroxymethy
d| eyl (2,3 difhlnpd vkylhﬁarlhgamamddhiﬂdmwl beerAaV Yegy Hé2 mmol) in

3 T
‘?ﬁ%ﬁé vvas | r r t&é&% tlﬁﬂ dtg‘%g %%%1 aﬂ%hnr%?gssos 859
20 scxdmum wﬁsaaddeat@mmomherma)mnmwmmfadl foy labldéebhet nmxmhe was
m xture. The m xt r-vvas.stirredf r253 nd
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25
(4-Chloro-3-cyclopr opylaminomethyl-benzyl)-(2,2-difluor o-ethyl)-carbamic
acid fert-butyl ester
A mixture of (4-chloro-3-formyl-benzyl)-(2,2-difluoro-ethyl)-carbamic acid fert-
‘ butyl ester (563 mg, 1.69 mmol) and cyclopropylamine (0.180 mL, 2.52 mmol) in
30  MeOH (18 mL) was heated to reflux for 4 h. The mixture was allowed to cool to
rt. NaBHi (96 mg, 2.53 mmol) was added by portions, and the reaction was

stirred for 1 h. The solvents were removed under reduced pressure, and the



yield) that was used further w thout purification.
LC-Ms: tR = 0.84 nin; ES+: 327.37. 30
N-[3-(tert-Butyl-dinmethyl-silanyl oxymet hyl)-4-chl or
o-b enzyl]-3,3,3-triflu or o- propionanm de WO

WDDe#/ 128237 PCT/ 1B2006t 051641 35 TBTU ( 3. 37PQI/IBRAN6HS1641

mmol ) was added to a sol. of33-(tert-butyl-di methyl -
si | anyl oxynet hyl ) - 4- chl or o- benzyl anmi ne (2.00 g, 7.00
mmol ), D PEA (4.80 nL, 28.0 nmol) and

3, l?aséﬂnﬁcr 'oﬁ'dv'&r QPP ORI oA TR mPdreMhas WasHed " hq. sat.
in 70 mL The m xture was stirred at rt for
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S Purification of the crude by FC
Eﬁ H}‘l}?ﬂ%‘r aritgf’ﬁo 60) yielded the title compound

(1 80 g, 65%. LC-MS: tR = 1.10 nin; ES+ 396.15. 10
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e mxture was s |rred for 1 h whi
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m xture was washed NHACL1 ( 3x) .and
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pressure. Purification of the crude
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N-Yaﬁ’ ‘&fmyaﬁﬂa Cgﬁlﬁyﬁp%& P?w]%und (15.1 g, 98%) that was used further

bewzydut pdiffsadot.l LEIMST Q= @mphonBsi-Ba1(1841 ny, 2. 99
nmol ) |n CH3CN (60 nL). The m xture was stirred at
it for 3 h. Mm@ (1.44 g, 14.9 mol) was added agai n,

3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chlor o-benzylamine

LiAlH, (4.11 g, 108 mmol) was added in portions to a sol. of 3-(tert-butyl-
dimethyl-silanyloxymethyl)-4-chloro-benzaldehyde o;dme (13.0 g, 43.4 mmol) in
Et,O (433 mL). The mixture was stirred for 1 h at rt. Agq. sat. potassium sodinm
tartrate (400 mL) was carefully added to the mixture. The mixture was stirred for
3 h, and was extracted with E;O (3x). The combined org. extracts were dried
over MgSQq, filtered, and the solvents were removed under reduced pressure.
Drying under high vacuum yielded the crude title compownd (12.4 g, quanﬁtative
yvield) that was used further without purification. LC-MS: tr = 0.84 min; ES+:
327.37.

N-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl]-3,3,3-trifluor o-

propionamide



25 and the m xture was stirred for 90 mn. The
m xture was filtered over Celite, and the
preci pitate was washed with CH3CN and CHzO z. The
- solvents were renoved under reduced pressure, and
whmoe/estxiue was dried under high vacuum ylePGUHQMMMM@u
the crude title conpound (844 ng, quantitative yield)
that was used without purification. LCGMS: tR = 0.84
mn; ES+: 341.21. 30
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36silanpoxymetaylyfi-chloro-benzylamine (2.00 g, 7.00 mmol), DIPEA (4.80 ml,
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so?ekt s were renpved under reduced pressure.

1o Purification of the crude by FC (CH2CLl2/ MeOH 90: 10)
yielded the title compound (929 ng, 96% . LC-Ms tR =
0 E441ﬁhioro$hyd®21me&yl -baigryl)-3 3 3-trifluoro-propionamide
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3-(tert-butyl -di net hyl -sil anyl oxynet hyl ) - 4- chl qr o- ben
2y e 0@21116635 (45710 aﬁﬂopy mixture was stirred for 1 h while
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m & shle P&M%v@éﬁ) tfﬂcd oot - r ffhe N@gl—mﬁ(rsws dged gzvﬁrsMgSm,
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stirred sol'vents re renove
undercrudedhic 8Q (r@ssheptancaiitt 30heickded ubd tifig compounda@35 mg,
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20 dried over MgSH4, filtered, and the solvents were 20
renoved under reduced, pressure to yield the crude

. 3N((ff &hdone3- ggrmcy,l ﬁéqqﬂ,)ﬁ 3,3-trifluoro-propionamide
S' N0y (OXY BBi4W Inmdty G«Eé dfkale razsx bt M@&Rfr@@%yﬁ?&xgﬁlleﬂlyl-
am ne. Thi S crude product was dissolved in
( "@nmil)-3.35-FEncroPprepiopdmide 130 mgol P9 amlol) in CH;CN (60 mL).
The mixture was stirred at 1t for 3 h. MnO, (1.44 g, 14.9 mmol) was added again,
25  and the mixture was stirred for 90 min. The mixture was filtered over Celite, and
the precipitate was washed with CH3CN and CHClp. The solvents were removed
under reduced preséure, and the residue was dried under high vacuum, yielding
the crude title compound (840 mg, quantitative yield) that was used without
purification. LC-MS: tg = 0.84 min; ES+: 341.21. |
30 '
N-(4-Chloro-3-cyclopropylaminomethyl-benzyl)-3,3,3-trifluor o-propionamide



Boc20 (2.30 g, 10.5 mmol) were added. The m xture was
stirred at rt for 2 h, and the m xture was dil uted
with CH2C12 (30 m.-). The resulting m xture was
washed 25 with ag. 1M HO, aqg. sat. NaHCO3, and

Wi tm&129Be org. | ayer was dried over MSO4, PCTAB2006/051641
filtered, and the solvents wgre renoved under reduced
pressure. Purification of the crude by FC (heptane

-, Et OAc/ heptane 10:90) yielded the title conpound
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pr 6ged te tify compeundi(39 BE. 96fne LErMdetrtsy0-Fominiscs 52165
10 CH2C12/ MeOH 9: 1) yielded the title conpound (1.00 g,
- 44% . LCGMs: tR = 0.99 mn; ES+: 326.10. 10
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This crude
product was dissolved in CHCl; (70 mL). DIPEA (3.60 mL, 21.0 mmol) and
Bocy0 (2.30 g, 10.5 mmol) were added. The mixture was stirred at rt for 2 h, and
the mixture was diluted with CH;Cl; (30 mL). The resulting mixture was washed

25  with aq. 1M HCl, aq. sat. NaHCO;, and brine. The org. layer was dried over
MgSQ,, filtered, and the solvents were removed under reduced pressure.
Purification of the crude by FC (heptane —> EtOAc/heptane 10:90) yielded the
title compound contaminated with Boc20 (3..60 g, quantitaﬁve yield). LC-MS: tp
— 1.25 min; ES+: 440.80. '

30
(4-Chloro-3-hydroxymethyl-benzyl)-cyclopropylmethyl-carbamic acid rzert-
butyl ester



A m xture of

(4-chl oro-3-fornyl -benzyl) - cycl opr opyl net hyl - car bam ¢
acid tert- butyl ester (1.00 g, 3.09 mmol), Et3N
(0.646 nL, 4.64 mmol) and cycl opropyl am ne (0.325

wkz0060126287mmol ) in MeOH (10.5 nL) was heat ed RGI/EB006/051641
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reflux for 4 h. The m xture jpas allowed to cool to
it, and NaBH4 (292 ng, 7.71 nmmol) was added. The
m xture was stirred for 1 h, and ag. sat. NaHCO3 was
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conbi ned org. extracts were dried over
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V\ﬂﬁfﬂl@ﬂpm&fi’datloNﬂ@JMSHié):ﬂ(fﬁ@ﬁld wat er (4xl). The org.
| ayer was dried over MgS™4, filtered, and the

sol vents were renoved under reduced pressure.
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O aﬁédmrhbutEEBtCQS? 09. 20

N-
é émﬁﬂrg? of" v(/a cf:ﬁ)(rjm 561?@)1 %Xlll%/ )%@#oﬁ{&?&eﬁl\@c&%a&é &id rert-
I\I-lﬁuftylc hzls!af oc1Dphygr &mehingl)s Et:N (0.646 mL, 4.64 mmol) and
cyclopropylamine (0.325 mL, 4.64 mmol) in MeOH (10.5 mL) was heated to
reflux for 4 h. The mixture was allowed to cool to 1t, and NaBH; (292 mg, 7.71

h-ru

mmol) was added. The mixture was stirred for 1 h, and ag. sat. NaHCO; was
added. The mixture was extracted with EtOAc (2x). The combined org. extracts
were dried over MgSO,, filtered, and the solvents were removed under reduced
pressure. Purification of the crude by FC (MeOI/CHCl, 1:49) yielded the title
compound (535 mg, 48%). LC-MS: tg = 0.81 min; ES+: 406.20;

N-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl]-acetamide



benzyl )-acetam de (588 ng, 2.75 mml) in CH3CN (27

m.). The sol. was stirred for 30 mn at rt, and

t et rapr opyl ammoni um perrut henate (97 ng, 0.28 nmol)

was . added. The m xture was stirred for 1 h at rt,
wanbosrees237i | t ered over Celite. The 25 preci pi PGH/B20MEH51641
washed with. CH3CN. The filtjgate was evaporated under
reduced pressure. Purification of the crude by FC
(CH2C12I MeCH 95:5) yielded the title conpound (382
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sEfﬂmg(,lomgrLi vwammlc;eda andrihe miviee ap washed with ag sat. 18ECl (1x)
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Se(\y.ggﬁﬁn,tEstrE%id'dje org. layer was 15 dri ed over
MySO4, filtered, and the solvents were renoved under

reduced pressure. The residue was dried under high
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he 'sol . was cool C, and imdazole (8
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gan%' S K 37 Bidt e Sol. 3stirred
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Co{&?i'e&eq’hg rng)'(tuﬁzxv?vgsagt%quedvﬁ{ 7 0@ rP and was filtered over Celite. The

25  precipitate was washed with CH;CN. The ﬁltrate was evaporated under reduced

pressure. Purification of the crude by FC (CH,Cly/MeOlH 95:5) yielded the title
compound (382 mg, 66%). LC-MS: tg = 0.71 min; ES+: 253.07.

N-(4-Chloro-3-cyclopropylaminomethyl-benzyl)-acetamide

30 A mixture of N-{(4-chloro-3-formyl-benzyl)-acetamide (382 mg, 1.81 mmol) and
cyclopropylamine (0.194 ml., 2.71 mmol) in MeOH (18 ml.) was heated to reflux
for 4 h. The mixture was allowed to cool to 1t, and NaBH,4 (102 mg, 2.71 mmol)



with water and brine. The org. |ayer was dried over
MSH, filtered, and the solvents were renoved under
reduced pressure. Purification of the crude by FC
(Et OAc/ heptane 2:8) yielded the title conpound (9.50
Wy 20099%4p237LC-M5: tR = 1.18 min. 25 PCT/TB2006/051641
2-[3-(ten-Butyl -di net hyl -si | anyl oxynet hyl ) - 4-chl or
o- phenyl]-ethylanmine LiAIH4 (1.09 g, 28.7 mml) was
added to a sol. of ten-butyl-[2-chloro-5-(2-nitro-
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(EtOAc/heptane 2:8) ymldcd the title compound (9.50 g, 59%). LC-MS: tz = 1.18
min.
25
2—[3—(z‘ert—Butyl-dimethyl—silanyloxymethyl)—4—chloro—phenyl]—ethylamine
LiAlH, (1.09 g, 28.7 mmol) was édded to a sol. of rert-butyl-[2-chloro-5-(2-nitro-
vinyl)-benzyloxy]-dimethyl-silane (3.95 g, 11.5 mmol) in E,O (115 mL). The
* mixture was stirred for 1 h at rt, and ag. sat. potassium sodium tartrate was added.
30  The mixture was stirred for 1 h, and the layers were separated. The aq. layer was

extracted several times with Et0. The combined org. extracts were dried over

MgSQ., filtered, and the solvents were removed under reduced pressure. Drying



overni ght. The m xture was poured onto aq. sat.
potassi um sodiumtartrate (50 20 nL), and the m xture
was stirred at rt for 2 h. The m xture was extracted
wth Et20 (3x). The conbined org. extracts were
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renmoved under reduced pressufe to yleld t he crude
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25  was added, followed by Boc,O (2.30 g, 10._5 mmol). The mixture was stirred at 1t
for 1 h, and CH,Cl, (50 mL) was added. The mixture was washed with ag. 1M
HClI, brine, aq. sat. NaHCOs, and brine. The org. layer was dried over MgSOs,
filtered, and the solvents were removed under reduced pressure. Purification of
the crude by FC (EtOAc/heptane 4:1) yielded the title compound (1.00 g, 91%).
30 LC-MS: tg =0.84 min; ES+: 355.23.



(330 ng, 76%. LC-Ms: tR =1.00 mn. 20
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[ 2- (4-chl oro-3-fornyl - phenyl)-ethyl]-nmethyl-carbam c
warrode/12e317- butyl ester (325 ng, 1.09 nmol), EETBH2006/051641
(0.228 nm., 1.64 mmol) and 25 cycl opropyl am ne (0.115
m., 1.64 nmol) in MeOH (3.66 nL) was heated to refl ux
for 4 h. The m xture was allowed to cool to it, and
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mé\gd\/\Zs glﬁ?r‘%d 3% for 1 h and nethyl
chlorofornate (0.151 nL '1.97 nml ) was added agai n.
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A mixture of [2-(4-chloro-3-formyl-phenyl)-cthyl]-methyl-carbamic acid rers-
butyl ester (325 mg, 1.09 mmol}, EtN (0228 mL, 1.64 mmel) and

25  cyclopropylamine (0.115 ml., 1.64 mmol) in MeOH (3.66 mL) was heated to
reflux for 4 h. The mixtare was allowed to cool to rt, and NaBH, (103 mg, 2.73
mmol) was added. The mixture was stirred for 1 h at rt, and aq. sat. NaHCO3; was
added. The mixture was extracted with EtOAc several times. The combined org.
extracts were dried over MgSO,, filtered, and the solvents were removed under

30  reduced pressure. Purification of the crude by FC yielded the tifle compound (186
mg, 50%). LC-MS: tg = 0.79 min; ES+: 339.39.



dried over MpSH4, filtered, and the solvents were
renoved under reduced pressure to yield the crude
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Wi ®e@i2eBd i n CH2C12 (18 nl). 20 DI PEA (0. 900PGHAB2GI6PEL641

10

15

20

25

30

mol ) was added, followed bypBoc20 (1.15 g, 5. 27
mmol ). The mxture was stirred at rt over ni ght, and
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benz t | - car C rt-b 1
oo B PRSEEpOaliE ey tialiyef b Bl i)
stDIPBAd (900 h:llf,dir264nﬁsndi) wan ddddiORolfob&8 sy Bod(BEL.15 g, 5.27
nmo| added agai The m xture

Pl s S e, P tied ¥ i b oty (o0 ol ks ddea
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filtrate was evaporated under_reduced pressure.

Dr Thengyet Haer was dued ardeMepPy Hiltemsdy ard, the spiventietere femoved
?Ll#l?ﬁ[e{ehﬁéea FrARRUNEHERRi Aot (R %idé BRIFCNER0MSAkhtane 50:50)

vielded a mixture (0.900 g) of the title compound, Boc,O, and [3-(zers-butyl-
dimethyl-silanyloxymethyl)-benzyl]-methyl-carbamic acid tert-butyl ester. This
crude mixture, wherein the title compound accounted for 439 mg (83%) was used

further without purification. LC-MS: tg = 1.10 min; ES+: 344.13.

_ (4-Chloro-3-hydroxymethyl-benzyl)-methyl-carbamic acid tert-butyl ester
TBAF (IM in THF, 2.25 mL, 2.25 mmol) was added to a sol. of [3-(tert-butyl-
dimethyl-silanyloxymethyl)-4-chloro-benzyl]-methyl-carbamic  acid  fert-butyl



wi thout purification. LCGMS: tR = 0.99 mn. _
(4- Chl oro- 3-cycl opr opyl am nonet hyl - benzyl ) - net hyl - car
b amc acid tent- butyl ester.20 A mxture of
(4-chl-oro-3-fornyl -benzyl)-net hyl -carbam c acid

woerts/ o3yl ester (95 ng, 0.335 nmmol) and  PCT/IB2006/051641
cycl opropyl am ne (0.036 nL, @.50 mmol) in MOH (3.30
m.) was heated to reflux for 4 h. The mi xture was
allowed to cool to rt, and NaBH4 (19 ng, 0.50 mmol)

V\Be%te@ & N, BA0LORS kaﬁm ALY bg C. Welse Sttt s k@tedlfor 1
h, the ‘sol'vents were renoved under reduced

prb@/@d‘? svarming upde al t B o) mlaswpsdded, gneé gheviiesuhting mygure
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MyBed MES04 Eitedd, amd thehwlwotsvent semeved undenmpvdeded) pesure.
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s ( Pt oTtio b G ERPERER: (OPD ASREHR % altbound
o1 10 b 34% - INBMS: I, = 0.90.0i8; 1S 27E8S::  366. 20. 30
N-{2-[3-(tert-ButyI-dinethyl-siIanyloxynethyl)-4-chlo
ro-phenyl]-ethyl )-3,3,3- tr ifluor o-pr opion
an@4§t1901v(p.3 M%ﬁ%&?m@%&%@ﬁé fad %‘ﬂ-bulﬁrﬂes &TU

9 g, 50 ‘'mol )" was added to a sol
2 I[/IQOQ l(ﬂit mg,u3 §5 ngpﬁi;my jadded to a sol. of (4-chloro-3-hydroxymethyl-

o o AR RNIPLI g e Sy s .98 i o
ML(7.76. (D). nifhé Jmiatute BlaPEAT¢R 07 fot 4.511 . BdnvioD) (186nmg, 1.93
CH2C1 Th ed .f

BT sl s 7Tt SRl HREs T REL b fha el nigRe was
S afilterdd ¥t CeBR. 'ﬂﬁ}" EBwandadicd Reth JHLNaad CHzGM_e IThe

was dried over NE iltered, and_the sol ve ts
r s VarYaPoTated diderorepnesd sRipssure.pU iy g e i ﬁfehlgh

15 Cr%@ﬁnﬂérléf&d( frL %Qdehﬁﬂit @(H%D(ﬁlgd 499 mél, %b%g%att% ﬁde&lfﬁrther '
conpoun 500 nyg, R=1.12 mn; ES+:
C 4 1wittofmt plmﬁcatlon LC- MS tR = 0.99 min.

N-[ 2- (4- Chl or o- 3- hydr oxynet hyl - phenyl )-ethyl ]-3, 3, 3-t
rifluoro-propionam de TBAF (IMin THF, 2.46 ni, 2.46
m{ﬂ#{)hlmas&aykdqﬁopQlamismlethgf—bdﬂ-zylz-nﬁéﬂhﬂtcarh&mic acid  rert-
%ﬁy dlnethyl si | anyl oxynet hyl ) - 4-chl or o- phenyl ] -eth
¥lesles ¢ | uoro propi onanide (500 ng, 1.22 mol)

20 1 thﬁﬂEn{ré f &41%110@8 -fBrré3l- bTEhlgrlmﬂme@abmgc aﬁiﬁll feveshtfl Odster
1 HAC1
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(3.30 mL) was heated to reflux for 4 h. The mixture was allowed to cool to rt, and
NaBH; (19 mg, 0.50 mmol) was added in portions. The mixture was stirred for 1
h, and the solvents were removed under reduced pressure. The resulting oil was
25  diluted with EtOAc (20 mL), and this mixture was washed with aq. sat. NaHCOs
and brine. The org. layer was dried over MgSO,, filtered, and the solvents were
removed under reduced pressure.  Purification of the residue by FC
(CH,Cl/MeOH 90:10) yiclded the title compound (81 mg, 75%). LC-MS: tp =
0.73 min; ES+: 366.20.
30
N-{2- [3—(tert—Buty1—dimethyl-silanyloxymethyl)-élfchlor o-phenyl]-ethyl}-3,3,3-

trifluoro-propionamide



15 with EtOAc (3x). The conbined org. extracts were
washed with water (4x), dried over MgSM4, filtered,
and the solvents were renoved under reduced pressure.’
Purification of the residue by FC (CH2C17/ MeOH 19: 1)

wo Bhaes2zhe title conpound (230 ng, 64% . LEWER206a6R51641

= 0.79 mn. 20
N-[2 (4-Chl oro- 3- forrryl-phenyl) ethyl]-3,3,3-trifluor
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m xture was stirred for 1 h, and ag. sat. NaHCO3 was .
aom:emd femhieh et & PGrandves s A I adiledy Fheapixtuse was extracted

15 Wi \ﬂqsgt(?&c (3x5'.hfhecc90% %dor r&m&%‘% ?a%h%&%‘@@%g?&) dried

rine he or was dried over
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iparn sy by B 4G 1 £ it ig g gormpound
(J@[@%ﬂ% . 66BLCME:MB= 0t 0. 65 mi n; ES+: 335. 12,

ert-Butyl -di nmet hyl -sil anyl oxynet hyl ) - 4-chl or
o- phenyl]-ethyl }-ethyl- amne A m xture of

© LB SHgU ri pL b gty

25

30

acliMA)Y déhy deg( 12.29 minol)2 wag n%ld) td i WRloHof N-[2-(4-chloro-3-
hydroxymethyl-phenyl)-ethyl]-3,3,3-trifluoro-propionamide (225 mg, 0.761
mmol) in CH,Cl, (16 mL). The mixture was stired for 30 min, and
tetrapropylammoniom perruthenate (26.7 mg, 0.076 mmol) was added. The
mixture was stirred for 1 h at 1t, and was filicred over Celite. The filtrate was
evaporated under reduced pressure.  Purfication of the crude by FC
(CH,Cl/MeOH 19:1) yielded the title compound (180 mg, 81%). L.C-MS: tr =
0.88 min; ES+: 335.28.

N-[2-(4-Chloro-3-cyclopropylaminomethyl-phenyl)-ethyll-3,3,3-trifluoro-

propionamide



(35 m.) was heated to reflux for 4 h. The m xture was
allowed to cool to it and NaBH4 (198 ny, 5.25 mmmol)

was added in portions.. The m xture was stirred at rt

for 1 h, and the solvents were renoved under reduced

W0 2w6e1r9237 The resulting oil was dil uted w t FCEIEZM®/051641
and the m xture was washed wsth ag. sat. NaHCO3 and

20 brine. The org. layer was dried over MySO4,

filtered, and the solvents were renoved under
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“Purification of the crude by FC WD 20061129237
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[ 214 #-Chlig ryﬂﬂésdf@é Mié copnb) (320 Ryl 238t hydaesirpang, 90 min;

acid tert-butyl ester
ES+: 369.22,

25 {2-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-ethyl }-ethyl-
carbamic acid fert-butyl ester
A  mixture of {2-[3-(tert-butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]}-
ethyl }-ethyl-amine (320 mg, 0.976 mmol), DIPEA (0.501 mL, 2.93 mmol) and
Boc,0 (320 mg, 1.47 rﬁmol) in CHCl, (10 ml) was stirred at rt for 2 h. CH,Cl,
30 (30 mL) was added, and the mixtare was washed with aq. HCI 1M, aq. sat.
NaHCO; and brine. The org. layer was dried over MgS0,, filtered, and the

solvents were removed under reduced pressure. Purification of the crude by FC



NMO (133 ng, 0.956 nmol) was added to a sol. of
[ 2- (4-chl or o- 3-
hydr oxynet hyl - phenyl ) -et hyl ] - et hyl -carbam c aci d
tert-butyl ester (110 ng, 0.319 wmml) in CH2C12 (7.0
WL J006/T49837m xture was stirred for 30 m n, andPCI/AB2006/051641
tetrapropyl ammoni um perrut hegate (11.2 ng, 0.032"
nmol ) was added. The 20 mi xture was stirred for 1 h
at rt, and was filtered over Celite. The filtrate was
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evaporla':teg ugder reduced pressure.  Purfication of the crude by FC
(CH,Clo/MeOH 49:1) yielded the title compound (80 mg, 80%). LC-MS: tg =

1.07 min.

25  [2-(4-Chloro-3-cyclopropylaminomethyl-phenyl)-ethyl]-ethyl-carbamic acid
tert-butylester
A mixture of [2-(4-chloro-3-formyl-phenyl)-ethyl]-ethyl-carbamic acid tert-butyl
ester (80.1 mg, 0257 mmol), EsN (0.054 mL, 0386 mmol) and
cyclopropylaminé (0.027 ml., 0.386 mmol) in MeOH (0.86 mL) was heated to
30  reflux for 4 h, The mixture was allowed to cool to rt, and NaBH, (24.2 mg, 0.642
mmol) was added in portions. The mixture was stirred for 1 h, and aq. sat.

NzHCO, was added. The mixtore was extracted with EtOAc several times, and



(CH2C12/ MeCH 19:1) yielded. the title conpound (190

ng, 66%. LC-Ms: tR = 15 1.09 mn; ES+: 342.19.

N-[ 2- (4-Chl or o-3-hydr

oxynet hyl - phenyl ) -ethyl ] -acetam de TBAF (1M in THF,

WO 2B6/1992371. 12 nmol ) was added to a sol. of PCT/IB2006/051641
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(50.1 ng, 0.222 nmmol), Et3N (0.046 nmL, 0.332 mmol)
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yi el ded the titTe compound (35 ny, 59% LG M. tR
removed under reduced pressure. cation of the crude by FC (CH2C12/M@OH

19:1) yielded the title compound (100 mg, 79%). LC-MS: tzg = 0.67 min; ES+:
25 284.11. '

N~[2—(4—Ch10r0—3;formyl—pheny])»ethyl]—acetamidc

NMO (184 mg, 1.32 mmol) was added to a sol. of N-[2-(4-chloro-3-
hydroxymethyl-phenyl)-ethyl]-acetamide (100 mg, 0.439 mmol) in CH>Cl, (9.22
30  mL). The mixture was stirred for 30 min, and tetrapropylammonium perruthenate
(15.5 mg, 0.044 mmol) was added. The mixture was stirred for 1 h at rt, and was

filtered over Celite. The filtrate -was evaporated under reduced pressure.



0. 59 mn; ES+: 267.17. 15
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Yi &ld8@sh portions. The mixture was stirred for 1 h, and the solvents were removed

under reduced pressure. EtOAc (100 mL) was added, and the mixturc was
washed with aq. sat. NaHCOs and brine. The org. layer was dried over MgSOy,
25  filtered, and the solvents were removed under reduced pressure to yield the crude
[3-(tert-butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl]-(2-fluoro-ethyl)-
amine. This crude product was dissolved in CHxCl, (70 mL). DIPEA (2.70 mlL,,
15.8 mmol) was added, followed by Boc,O (1.70 g, 7.91 romel). The mixture was
stitred at rt for 1 h. The mixture was diluted with CH,Cl, (S0mL), and was
30 washed with ag. 1M HCI, aq. sat. NaHCO; and brine. The org. layer was dried

over MgSQs, filtered, and the solvents were removed under reduced pressure.



the title conmpound (901 ng, 64%. LC-Ms: tR = 0.64

mn; ES+: 318.07. 15

(4- Chl or o- 3-fornyl -benzyl)-(2-fluoro-ethyl)- car bani ¢
acid tent-butyl ester W02 (1.22 g, 12.6 nnol) was
vapmedi2vprs7a sol . of (4-chl oro- 3-hydroxynet hyl PCE/IB2006/051641
benzyl)-(2-fluoro-ethyl)-carfganmic acid tert-butyl

ester (801 ng, 2.52 mmol) in CH3CN (50 nL). The

m xture was stirred at rt for 4.5 h, and M02 (1.22

g, Plﬁ%lcﬁtroma chl@eSbyaF’Q e ORAMeptand |I6”90) YiEldE@thB@Be compound

stirred f and was filtered over 20 Celite. The
prééi2 s, 185%&3 E«ﬁsMMsﬁéanvﬁﬂPhE&FG@m Idnd CcH2C12. The
filtrate was evaporated under reduced pressure.

Drying the residue under high vacuum vyielded the

cr @eéhlbid-B-hydomyastig1- P88 G fhopraretlitatdarbemid edid)zerr-butyl
thag was used further wi t hout purification. LC Ms:

t R*¥F1.01 nin. 25
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DL S350 Fined S A FRSHGR A 5 Yo
20@@&&88@:&50&&?&0133@%&#7@51@%3 RQ THEmat; ES+ 30807, Was

dri ed over filtered, and the sol vents were
rennved under reduced pressure. Purification of the

15 %19%-5—%%@&%@%% e%ﬂyl Xér%la&.@cgaéi@?eﬁ—iaﬁ Pester

oun
35Mn@9 (132 g, 12 6 r_m;nol) was added to a sol. of (4-chloro-3 hydroxymethyl—

| et AL Bpntienfyakiitlc Sbata i TSP YAQ1 553" RimB5 in

acCl t ert
AC(é]HjI]INi WIdE) ( "E]neﬂfnﬁﬁmre 42as 31Ed at\nﬁﬁ)rd{ﬂ‘jlechnﬂ MO, 90122@f 12.6

E%_glﬁ[)t but y?q1 ﬁg%m Aﬁ%glh m%reb%%zmﬂifﬂfe PQ%Wﬁs filtergd over

20 rm@él?re | ﬂ'hé@gdipﬁtzg Wils) washdd it GENE aMBEHHER! Elthetftrate was
reflux for 4 h, and was allowed to cool to rt. NaBH4

1@V@B®¢eﬁglnd§101'€51uﬁ% Plesase- addeing thepksidug ndey bigh 1vaguum
T T R
rd@ummﬂmﬁmnpmﬁk@umaéihaﬁhéﬂ Willhmiag. sat. NaHCO3 and
brine. The org. |ayer was
25 (4-Chloro-3-cyclopropylaminomethyl-benzyl)-(2-fluoro-ethyl)-carbamic acid
tert-butyl ester
A mixture of (4-chloro-3-formyl-benzyl)-(2-fluoro-ethyl)-carbamic acid teri-butyl
ester (850 mg, 2.69 mmol) and cyclopropylamine (0.290 ml., 4.05 mmol) in
MeOH (27 mL) was heated to reflux for 4 h. The mixture was allowed to cool to
306 1t, and NaBH, (153 mg, 4.40 mmol) was added in portions. The rrljxmre was
stirred for 1 h. The solvents were removed under reduced pressure, and EtOAc

was added. The resulting mixture was washed with aq. sat. NaHCOs and brine.



dried over MpSH4, filtered, and the solvents were
renoved under reduced pressure to yield the crude
[3-(tent-butyl-di met hyl -silanyl oxynet hyl)-4-chloro 15
benzyl]-ethyl-amne (3.07 g). This crude material was
wil ®s@lzemd in CH2Cl2 (70 nl). DI PEA (3. 60 nlpCiZIB2@6/051641
mol ) was added, followed by;;Boc20 (2.29 g, 10.5

nol ). The mi xture was stirred at rt for 2 h. The

m xture was diluted with CHzO Z (30ni),. and was
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stlrredfor le warmng up to rt. EtQAc was_

adHesorigre wap éemd(tm@um AnBesTE VAR ailhwelb@ coghto, it. NaBH,
10 f iHI%t FI%” gO gﬁgﬂﬁ% wngd 0% (Lrﬂéfﬂov\é@f’hd 'Th@ gol@éﬁ@é'wé\fg Koved

vents were removed under
r etd:uﬂelenbdpqredsm:ﬂsere gfllﬁlféﬂldl@tw@rﬂlbwdt%@l EtQaie (199 nHQ, 8@l the

mf&%&%z ]ﬁ% 1|‘\‘%5 %)taﬂy L&1:He d garg (Iégg an%%» ugﬁle @%0&3@ was

2 0dHild 1 @2 3V gROT/ EB&@@6éﬁkﬁlﬁe4kolv&its were removed under reduced
4- Chl 3-f | | t

§ eH‘fFSSB‘io?tr?ﬂ Vield rél}%ym@zn[ﬁ%t ‘ﬂeﬁy yda @gﬂr@ﬁmjﬁo eq‘&dh‘é sghloro-

15 Ooe%z%ﬂg;; p:ﬁnu(aé -(5.0Y @ O-TRi W B MU RBAINYAs dissolved in CH2C12 (70

enz | -carbamc acid tert-butyl ester

A (360 whaeh0 (roe)) ey drO NI BRE (29 2 10.5
'glté B]Sxtﬁl%rwés_rﬂjrﬁeﬂdatl\@@gr ifi? STﬁ@mlﬁgl%%am&d with

d again e mxture was stirr for
an@Hi(He (F0mdtuarel was whilletl evithdagp vidk HCCedql sd, NalgOnasth édue.

2.
y n’glbe org, iy g\lﬁrcgas g_{\lz(g ed Qyer 1\'%?@? gﬁ%ret(aﬂ %&I %].V%Q%[ VL Semoved
20 Coifdet fedufeddfie sire. %Bﬁwztdmtofwhs ctigle by F(Dr(Efﬁh”&c/h\ﬂptdne Wt95)

( aiesit e 88 EomPaBt Bl e B LRy MShEm 73 M 44

amc acid tert-butyl ester A mixture of
(4-chl oro-3-fornyl -benzyl ) -ethyl -carbam ¢ acid
t dtCidarayB-hgdraxymephyd-benzyl)- -ethyl-carbamic acid fers- butyl ester

TBAF (1M in THF, 3.03 mlL., 3.03 mmol) was added dropwise to a sol. of [3-(tert-

25 butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl}-ethyl-carbamic acid zert-butyl
ester (628 mg, 1.52 mmol) in THF (14.9 mL) at 0 °C. The mixture was stirred for
1 h while warming up to rt. EtOAc was added, and the mixture was washed with
aq. sat. NH4ClI and brine. The org. layer was dried over MgSO,, filtered, and the
solvents were removed under reduced pressure. Purification of the crude by FC

30  (MeOH/CH,CI, 19:1) yielded the title compound (300 mg, 66%). LC-MS: tg =
0.98 min; ES+: 300.28.



ng, 0.806 mmol), cycl opropylanmne (0.085 niL, 1.2
mol ) and Et3N (0.169 ni, 1.21 mmol) in MeOH (2.7
nm.) was heated to reflux for 4 h. The m xture was 15
allowed.to cool to rt, and NaBH4 (76.2 ng, 2.01 nm 1)

WRex0cideR3d. The mixture was stirred for 1 h RAT/ABRY06/051641
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and aq. sat. NaHCO3 was -addeg. The nixture was
extracted several- tinmes with Et OAc. The conbi ned org.
extracts were dried over MSH, filtered, and the

S oqvEbio- Wrﬁlyﬂ-fbﬁﬂi\@@ﬂetld?ld@&bélﬁﬂi&’éﬁﬂteﬁftﬁﬁﬁlttrs%r
Purification of the MeOH CH2C12 1. 49)

yiMpee i Prae.t4-33 @%}m’éﬁ ﬁ%ﬂedze a(SPéepf rigychlpsozp-byrexymethyl-

t %enzﬁ) dBy1MafhanfSdcid A3RbRL ester (295 me, 0,084 mmol) in CHLCN (20
[3-(tert- %utyl di met hyl - si | anyl oxynet
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3P, e apisiur s T 8 by e ey Gegeder

nz@dlie hydleash28 with CH:@QN a6d @E—Iz(ﬁﬁDIEvamlﬁtlon of the solvents under

G EauRRE B Bl e ¢had g eompmina 1A il ' Bt wikaped
t GufRgwitheutpurifiddtthn. INEBME: (:344.0Dhin.9. 09 Mol ) was

added in portions. The m xture was stirred for 1 h,
and water (20rL) was added. The solvents were

patﬁrtdlﬁ&]o% Eﬁiﬂb‘f%ﬂylbﬂﬂl‘i’&fmetflﬁ%&% }-BIh§ESHbEmid NRid (t%% -butyl

resulting ag. suspension was uted wth water

mepter 30 and extr act ed wth Et OAC The org. extracts
5l S0V A B bR L L1 05 e
sqhg,e]rﬁoé nvaocke, cyt:blpmpglimumj@m%eﬁuc]eﬁ n:mcﬂ}?mdrﬂﬂﬂ @®0.169 mlL.,
d : h Cr Y [(227016@ ﬂlgigﬁ_ clad t h¥or Ay\fa) The mixture was

S lamawd @@bﬁptohy | and 4¥aBH. Q176! 25@%1 21301] mE&B0 [vaR a8, - BHE fiRkture
(1.54 . This crude _materi was di ssolved in

Crize Szﬂe%éom{)h apytped @g. sptnNaHGQs wipp afdsh s The dejstre was
f kb Q&R0 DY BAGLQu et E?@AQ Tﬁe Q&nﬁﬁé&)&% ex-B;:l@ts WX #5&1 over

was stirred at rt for was added,
angS(Pne fittexed r endndlse wabfhetd weteh rfzmpvecl MTE) re@lt&d] pressure.

We r e%ug)er fr;.fﬁc qge% S o{:gléml2 &iyﬁg ﬁegﬁir%g (riifﬁoév Mg

re{mmg,cw%ﬁsmms Rur 0.178 oau;i 8+ 380.2he crude by FC
(heptane -* Et OAcl hept.ane 5:95) yielded the title
compound (1.54 g, 78%. LCGMs tR = 1.26 mn; ESt+:

426t A-Buk{l-dimeth yl-silan yloxymethyl)-4-chlor o-benzyl]-cyclopropyl-
(4- Chl aor o-3- hydroxymet hyl - benzyl ) - cycl opr opyl - car bam
c cathagnic aif regirbytyl eelek er

A mixture of 3-(tert-butyl-dimethyl-silanyloxymethyl)-4-chloro-benzaldehyde
(1.73 g, 6.06 mmol) and cyclopropylamine (0.64 mL, 9.1 mmol) in MeOH (60
mL) was heated to reflux for 4 h. The mixture was allowed to cbol to rt, and
NaBH; (344 mg, 9.09 mmol) was added in portions. The mixture was stirred for 1
h, and water (20mL) was added. The solvents were partially removed under
reduced pressure. The resulting aq. suspension was diluted with water (50 mL),
and extracted with EtOAc. The org. extracts were washed with aq. sat. NaHCO;,
and brine. The org. layer was dried over MgSO,, filtered, and the solvents were

removed under reduced pressure to yield the crude [3-(rerr-butyl-dimethyl-



Ag. 1M NaCH (16 nL) was-added to a sol. of

[ 3-(tent-butyl -di net hyl -

si | anyl oxynet hyl ) - 4-chl or o- benzyl ] - cycl opr opyl - car bam
ic acid.tent-butyl ester (700 ng, 1.64 mmol) in MeOH
WBR0er2p237The mi xture was heated to reflux foRCIAB2ZEG6/451641
and was allowed to cool to r§. The solvents were
partially renmoved under reduced pressure, and the
resulting aq. layer was diluted with water (100 niL).

Thﬁ}oaﬂymi @hﬁﬂlﬁi&cﬁﬁr@ B&iz94- cgm:lbllsrgﬁl%@mesml 54TRE  This crude
co I ne ayers _were rne over
£ Dretergayon disav or e dobane- - NSV Mk 15 smelhavas
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( 526-MI: t, L-16% AAPEY+i 426,145 CH3CN (34 nl). The mixture
was stirred at rt for 3 .h, and was filtered over

Celite, and washed with CHBCN and CH2Cl12. Evaporation

f g I
R s O B A P
t hesterwas used further w thout purlflcatlon LC—NB: tR

= 1.05. . mn; ESt 3
%ﬁhﬁgfgggng @ﬁ EﬁngP%dﬁﬁgﬁéPh§|“%eﬁ JP%R%§%Fgﬁ?%%$WL
Légrl?flg%sr'(%tg%)l gLZtluRﬁdS ged}\yl] acbrctzleprbpil D@D Glck? 323 butyl ester
m xt.ur

200 &-04 5yt MEORE G oy ol s Byt weseu e refbpifor 2

15 t el'it 2RY s a1E9EETo Qécﬁ%o"fg T;‘ie 831vIR® hercPttially removed under
cycl opropyl am ne (0.1 m., 73 mol) 1n MOH (18

miiedvied riesanredando erﬁ?rlxlt;@gf%q 1ax>'eh way e uied it waigh 100 mL).

al Jrﬁ’vkglgm%Q Wil tr%c?ed Yith ]F'F]‘E)dgn NABr éo]:%n %a]e?s QEE&' dried

I ONS. Xt ure MBS |rred
1 dxer AgBOhH éﬂtsmldyemt maABﬂ@ntsemetdmumieundee dedveet! pressure.

AP e LTRSS g
20 aq(ssga{g,, qhiatiGERe fialll) br.CdS: tfRe0.98 gin; ES’}‘&’HZ\AHS dri ed

over MgS filtered, and the solvents were renoved
under reduced pressure. Purification of 'the crude by

FQ4(é§H%f%1?,/fé)\f%€}1Lb%% be’i gi@ﬂr%gl éala@aﬂlictabﬂ t@ﬂfmﬁgﬂéﬁtc{- 343
C SHROB 1S e € mhrmeD) o 290 914 L. of (1 chloro-3 hydroxymethyl-
en&éﬁzﬁ%%}dgﬂrgﬁl—t&ﬂbaﬂé 3Bia®rerr-butyl ester (526 mg, 1.69 mmol) in
25 CHaCN (34 mL). The mixture was stirred at rt for 3 h, and was filtered over
Celite, and washed with CH;CN and CH,Cl,. Evaporation of the solvents under
reduced pressure yielded the crude title compound (563 mg, quantitative yield)
that was used further without purification. LC-MS: tg = 1.05 min; ES+: 310.04.

30 {4-Chloro-3-cyclopropylaminomethyl-benzyl)-cyclopropyl-carbamic acid teri-

butyl ester



Pd(PPh3)4 (173 ng, 0.149 mvl) was added to a sol. of
(5- brono- 2-chl or o- -

benzyl oxy)-tert-butyl -di nethyl-silane (1.00 g, 2.98
mol ) in. di nethoxyethane 15 (30 nL). The m xture was

wariopeed2sdt rt for 20 min, and K2C03 (411 ny, POI/BB06/051641

mmol ), water (10 nmL) and 353

- 4,4,5,5-tetramet hyl - 2-vi nyl -1, 3, 2- di oxabor ol ane (O 53
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nm., 2.98 nmol) were added. The m xture was heat ed
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mmﬁ§t¥m%@tﬂ]{nrg§+fgq 330 mnat 0, and for 4 h at
rt. The m xture was cooled again to 0 C, and aq. 1M
NaOH (39.0 ni) and 30 H202 (33% 9.8 ni, 113 mol )

wer | S€.14] ' rred for 2 h
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S PR L 152t N Al 8

Metyea vess ek framddcbak ivdth Et20 (3x) The combined org. extracts were dried
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[ azﬁﬁﬁ-‘@ﬁﬁonbcufttué cilileey 0 @80 Aanyitaey51es)ydideddhe RO E@mplund
- et hanal 2.00 %2 6.65 nmol) in CH2Cl2 (66 nl)

at @@gm%ﬁ@)&d%‘ ‘dr OPWIIRINEL 3N (1. 02

2-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-ethanol

9-BBN (0.5M in THE, 34.0 ml., 17.0 mmol) was added dropwise over 30 minto a
sol. of terr-butyl-(2-chloro-3-vinyl-benzyloxy)-dimethyl-silane (800 mg, 2.83
mmol) in THF (28 mL) at O °C. The mixture was stirred for 30 min at 0 °, and for
4 h‘at rt. The mixture was cooled again to 0 °C, and aq. 1M NaOH (39.0 mL) and
H,0, (33%, 9.8 mL, 113 mmol) were added dropwise. The mixture was stirred
for 2 h while warming up to rt, and was cooled to 0°C. Aq. sat. Na;S5,03 (100
mL) was carefully added, and this mixture was allowed to gently warm up to rt



m. 7.31 mmol ) and net hanesul fonyl chloride (0.57 mi,
7.31 mol). The reaction was stirred at 0 C for 1 h,
and was diluted with CH2C12 (40 nmk). The resulting

m xture was washed with ag. sat. NH4Cl (2x). The org.
waes/1oz83 dried 15 over MgSO4, filtered, andP@THEB2006/051641
solvents were renoved under §yeduced pressure to

yield the crude title conpound (2.55 g, quantitative
yield) that was used further w thout purification.

- LGiRiightR T sdR el RyerdERirtialB78mé9ed under reduced pressure, and the
{2-[3-(tert-Butyl-dinethyl-silanyl oxynethyl)-4-chloro
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The m xture was 25 heated to reflux overnight, and
was allowed to cool to rt. The solvents were renoved
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t higheniytlteghyd 6vtpound (865 ngy, 68% . LC-Ms: tR = 0.92
10 %% 8 50 of (Pl ety silapvlovmetylt phlorophen-ethanol
- p(lié]ﬁlyg - Eét thipbl) -in C)Ph(lbp[ﬁ@ mi) at Q' avdre addsiddiropsyise BalNy([1.02
es 2006/ 1 PCT | B 5 P
(B it OB B EoRRpde30SE mi nsl ey e
V\Elre&tﬁddﬁﬁ shﬂe@at SOC f010f h and was diluted with CH,Cl, (40 mL). The
{2- (tent-butyl - | -sil 0 I -4-ch|or.
plﬁgﬁwq MEHHG WS W&q \p&&iﬁwsﬁaﬁ%@ @y‘fﬁgp%o)% g was dricd
15 MEBle} M d;F@@r’éd (20 A YolveEwieXbMbedNaRler Sdduéddgdestre to
rt for . The mxture was diluted with CH2C12 (50

Meldvth% F}fé‘de vifle ﬁogpglqld @ad. 2. HpRtHLve afqeld)stéi@t WRGI @ further
f Pﬁltﬂmuk g@nf%c%e 6n. L &: Mb:AY e MWagindEs £479¥er MySO4,

ere vent's wer renbved under reduced
pressure. Purification of the crude by FC

ngziq“ / WB%% 8111]1'% ]ﬁ%la%y]%&&%%h%@% hl(grloeq}lcgnﬁ%HPﬂ}
ﬂ)[Zakﬂmﬁhh@mﬁm&:hydroxynethyI phenyl )-ethyl]-cycl oprop
vl §y b(?&é%@gg I(lollgmi_h_gﬁgﬁg%alﬁeﬁ ecrlde%%o a sm I?)l?meﬂl(anesulfomc
{ ZaclB- OLBI¢erPBtYl ditetBI-S¥dnyloxymethyl)-4-chloro-phenyl]-ethyl  ester
(1.76 g, 4.65 mmol) in EtOH (46 mlL.). The mixture was heated to reflux for 2 h,
and cyclopropylamine (0.57 mL, 8.2 mmol) was added again. The mixture was
25 heated to reflux overnight, and was allowed to cool to rt. The solvents were
removed under reduced pressure, and the residue was purified by FC
(EtOAc/heptane 50:50 — 7M NH3/MeOH) to yield the title compound (865 mg,
68%). LC-MS: tg = 0.92 min; ES+: 340.39. '

30  {2-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-ethyl }-

cyclopropyl-carbamic acid fert-butyl ester



si | anyl oxynet hyl ) - 4- chl or o- phenyl ] - et hyl } - cycl opr opyl
-carbamc acid tert-butyl ester (2.10 g, 4.77 mmol)
in MOH (96 nmL). The mi xture was heated to reflux 15
for 90 min. The m xture was allowed to cool to rt,

o/ 12380l vents were partially renoved undBeT/IB2006/05641 -
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“mL) was_heated to reflux for 4 h.. The m xture m@
*a
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reduced pressure. The resultisng ag. m xture was
diluted with water (100 nlL), and was extracted with
Et 20 (3x). The conbined org. extracts were dried

oVEIPEW §6¥1 o], Isteer @ehol)adnd BdesOS0LY gnssommel) e Ydd to a
under reduced pressure. Purjfication of gp £ dﬁ |
A s Fuleaee YRy rcbloroghenyll-ciiy-
gﬂioﬂwﬁﬂ)y( -amie (@,7386%.09 kamdBin €B,A, Q58N NTheEShiture was
[ 2stirepd @hridpod - fRermpixtushway fiuted wgth CHGhI (6P rgpy washsd pith

ek RO B G o bR s

25fijdred)\thg selvéntd jrec yohopdopgér mdudwdmr&sm1 dPurdiwatiert 9of the

b o Hhs o8 el ook B lrsiutinbu (734 26

flLangﬁRewngﬁm,lte and was washed with CH3CN and
CHzd 2. Evaporation of the filtrate under reduced
pressure yielded the crude title compound (1.32 g, 7
qu L &RbE M nyhe) h o8] &b 1-WrbRRsE acid ters-
pu?ﬁglcatlon y Cﬁageﬂﬁglwﬁﬁ65 ?gggniﬁﬁ%%o
20081296237 PCT/ 1B2006/ 051641 56 [ 2-(4-Chlor

I | ) 1-
a8 s O L FRT o SRIE Y e BRent ) R WL putyt-methy
m silavylexyofiethyl)-4-chloro-phenyl]-ethyl }-cyclopropyl-carbamic acid tert-butyl

2l G bn 9 ey MRRETE B85 B hUE, 8RN 16 R
CYfok 0P HARY TR indEure vk Aowtd tofoodl tm’mlahd H5 sbIvedds Geke{ phtially
with

| Ny, ReF fl'O@ NSE), AE wak ¥ktdcEdWRh BLD BRA TR cdmblned A@dextracts
the solvents were renoved under reduced pressure.

Et @Ae dritd@var Y ghs. filtrierbdnd Aidsalratsnvaee dpRovedsunder feduced
ard i SRR Sty @tk B HERmORN B d0,6BY PRI e e
r ecomvpedndi(idil g, BO%) e B0eMS: fr-e33me; EBur 336.3¥ht i on of
the crude by FC (CH2Cl 2/ MeOH 95:5) yielded the title
compound (883 ng, 59%. LC-MS: tR = 0.82 mn; ES+:
36238 hlokd-®€orknfl/pRenyl)- ethyl]-cyclopropyl—carbamic acid tert-butyl
SS*)-7-14-[3-(2-Chl oro- 3, 6-di fl uor o- phenoxy) - propyl ] -
pHEHFI |

MnQ: (1.97 g, 204 mmol) was added to a sol of [2-(4-chloro-3-hydroxymethyl-

al Tegweer fpdes geduced pressurgn d%@ﬁwﬂrgz 29 PEutRaYe

phenyl)-ethyl]-cyclopropyl-carbamic acid fert-butyl ester (1.33 g, 4.08 mmol) in
CH;CN (41 mL). The mixture was stirred overnight at rt.  The mixture was
filtered over Celite, and was washed with CH3CN and CH,Cl,. Evaporation of
the filtrate under reduced pressure yielded the crude title compound (1.32 g,
quantitative yield) that was used further without purification. LC-MS: tg = 1.05

min.



3, 9-di aza- bi cycl o[ 3. 3. 1] non-6-ene- 3,6, 9-tricarboxylic
acid 3,9-di-tert-butyl 15 ester 6-ethyl ester (A) A
m xture of conpound F3 (56.0 g, 106 mmol),

2-chl oro-3, 6-di fl uorophenol (34.8 g, 211 mol),
rag/earboxyl i ¢ dipi peridide (53.4 g, 211 mBAITIBIHNG051641
PBu3 (85% 83 ni, 317 mmol )s¢i n toluene (1.20 L) is
“heated to reflux under nitrogen for 1 h. The mxture
is allowed to cool to rt. The mxture is diluted with
Et QAa-E Hofd3- b%loﬁtap?lraﬁlm&iﬁetﬁylxﬂm91)4eﬂay1\psmrwp;tmaﬂmmlc
IM NaCH (2 x 900 nL). The org. extracts are -dried
ovild Syl et er ed, and the sol vents are renoved

unge ki f8dUGL 2RI SERI- @afo %héﬂy@aéﬂhﬂﬁcy%ﬁoﬁéﬁd-&ﬁ%aﬁiée acid
by FC (Et OAc/ heptane 1 title
c ofspyduind este7( 152, 4moxalmolu@1wdquwla1mm((hﬁ$ mEg] mmol)

- 61 :
5 %ﬁ%(}l—[é?]dnLﬁl gF, gezﬂe Otrﬁﬂ‘fx foﬁenox e mlxﬁlaes( Wjis glowgd to cool
hyﬂirroﬁﬂd NhBlﬂsczaz]rﬁg)ws Iadﬂeﬂy‘lh pd}ﬂlplﬁs' "Idnecmxmne(vyhs girad lfcd 1h,
t 3' Li. ) -
el i venky weRe, oed Jhighipgesd Brestity BEHRE Qg b Yvas

5- fdedamd the mixture was washed with ag. sat. NaHCO; and brine. The org.
(2, 6- di chl or o- 4- net hyl - henoxy) ethoxy] pyri di ne
(1133/@ pjas daedy o]ﬁ%]\@gShar g s’olvgflts weie refpued under

t
10 Enol?é%l%ﬁ'&ﬁ b ?ﬁé _I_Erﬁﬁﬁgaut)ﬁ’ lof ihcrbr@{le by &@CH\;%%/I\?&% Bs; S)I_%lelded

i the tifecumuad (3SAads, tScS%AaLﬁrMﬁ th:d) $4 min; ES+: 365.38.
-Tri fl uoronet hanesul f onyl oxy-5, 6-di hydr o- 2H- pyri di ne-
1, 3-di carboxylic acid 1-tert-buty| ester 3-nethyl

estrad.)-(ING, 2085H)002BBE7(2-AHlofh-86-2Bud orpiieh pxyaspa oD -phenyl }-

0 PBHHDI S 1@&32%&?%86#{59%&%%@2”%@ Oy butl

15 SOengrr@;_etﬂ 1 eé@r €A1} hen overnight at rt. sat . NH4C1
was ad ,.and the m xture_was extractgd Wi.th

( Z&WKWfGPQPO@QtE%@@ snePemaale d-cBipEr ,@gﬂs@prophenol 54
181 &Snor), %Qm&ﬁsoﬁﬂﬁl VERb SRS @3 18] Y?%ﬁ@l‘}'%d )};BE (85%,

uced preéssure fication of t crude 5

h%!‘pmbné]l@m&l‘) i9:tqluerre §:26)L)yip h@aﬂ@dmtrhféwt padeg Dlt@ﬁ?iibfmd h.
( i’ rslﬁ{q%g’ﬁ]owe&% MR bR The bfcedleRs affidd wif B8R 2.00 L),

20 53&1)1{{7@- fkir8 is(Rasbld with-ad, 164 taOHUEHa (el XEhe-qog. @pirkdts are

h | 1-
D G0H oker M0y dillsres: 4 selvenL TG Fereyed pper st prepare
aCPlﬁl]f@at%ndbf the s ¥ FC]-@t@?&@LEptﬁJ&l) :1bNa1:2pQiclMs the title

round- bottom fl ask e& ped with a nagnetic stirrer
i scogiposes) @& g, BéfpolirdM th4124211@ Eg+97 7ol ) in Et OH
(100 mL). To this is then added ag.

25 6-[2-(2,6-Dichloro-4-methyl-phenoxy)-ethoxy]-5",6'-dihydro-2"H-
[3,4'Tbipyridinyl-1',3"-dicarboxylic acid 1'-fers-butyl ester 3'-methyl ester (A2)
BuLi (1.6M in hexane, 39.3 mL, 45.2 mmoD was added to a sol. of 5-bromo-2-[2-
(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-pyridine (13.0 g, 34.5 mmol) in THF
(700 mL) at -78°C. The mixture was stirred for 1 h at 78 °C, and ZnCl; (0.72M '

30  in THF, 78.6 mL, 56.5 mmol) was added. The mixture was allowed to warm up
to rt. -4—Tr£ﬂuoromeﬂlanesulfbnyloxy—s,6—dﬂ1ydro—2H—pyridine—1,3-dicarboxylic
acid 1-tert-butyl ester 3-methyl ester (WO 2004/002957, 11.0 g, 28.3 mmol} and



| M NaOH (50 mL), and the resulting colorless sol. is
heated to 80 C for 14 h. The resulting pale pink
sol. is allowed to cool to rt, and carefully
acidified to a pH 15 of 1.5. The volatiles are

weemow/ed237n vacuo and the resul ting residue iRBCT/IB2006/051641
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partitioned between EtOAc (5300 nL) and water (300
m.). The aqg. phase is separated and back-extracted
with EtOQAc (3 x 300 nmL). The conbined org. extracts

arpdphie, (swaﬁlge@i 704t dDy Wétre af &Q0 Tﬂé}mxtdﬁ&@&sc’shhé@ ¢br 30 min
with activated charcoal and dried over
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Ere& YR EOIT %9 f it 5?% %xﬁ&ty@e&o%&hf&eﬂmag@mﬂwed
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Hepcc:-MﬁttQAq 16 nliy AsEH3.33nd the title conpound (2 77
g, 61% can be achieved by way of FC (Si02, 2:1
hexane : EtOAc + 1% AcOH). Residual AcOH can be 25

r eRY R REUANE L EaL “"ﬁ}’g @Bﬂof-d B%Idﬂ@@r‘atﬂh‘éﬁbﬁg prﬁ)E] &Aenyl}

hept ane and then ene.
+ 3.90izaijicyces. 3 reue!- SHS-MQHUZ\C@TWYMQWe amdur 3 8oy gensibatyl
?aé? gfﬁ)m somers of 7-{4-[3-(2-chloro-3, 6-

phenoxy) - pr opyl ] - phenyl
}-13, D260 aﬂardmmd%tto@ﬁﬂﬁkbhmppm @itB, 6magBic stirrer is dissolved

LGB 6 96) 5,2 id Ry A oo 8 o

St INMIMNIOH $505 ki3 pehdete r&@]ﬁﬂg’ WBIbrIBsk ol 1slﬁee@ad tb. Wmmialm h.
and Pd/C(lO%vv/w 1. 20 in MeOH (10
2088 epdpgpale m@waslz@ﬁewﬂ ipgael ogk %ﬁmﬂ% acidified to a pH

r eéfqlé | e %i?d%@%e Qanmd%%ag %H@E%%sﬂﬂﬁllgtr&@dhe fid prti@shed

with H2 gas Finally, the reaction
m betweca EtOAg (g@@ ods| fyndslvatﬁrrr(éao al)r tThe ridephage &% spppratepiand

at&%g@{aﬁ{ ?cdr@fa%%ﬂs%l W43 AP aﬁé)gd?%b @f[& S égifacts are then

quan I've consu on of
di ssbededlh bfine (mﬁamLD olecoles el thls adtivetad vhgovad asd yiried over

PriESn FaeprfieC § 45 &GS LpardptuibEiel hy enres

| NGiehidlh cubiatfbrds QpiigLSréiblaBEpabdties o0 {rae2I0E2 581d7- {4 [3 -
Et OAc, the filtrate is concentrg@e in.vacuo to
r

t | loS¢niBucTa-rsnexy PR HhetyLt o Peiabd i ot Fene-
(13 438 iGubodplie Q&HC@% Wi- L%H%utﬁ%‘ster [ 68, .9 T =S 0.55 (1 1 Hex:
material is used further wt pufification. 10
EtOAc + 1% AcOH)] and the title compound (2.77 g, 61%) can be achieved by
way of FC (8i0,, 2:1 hexane : EtOAc + 1% AcOH). Residual AcOH can be
removed quantitatively by first azeotroping with heptane and then toluene. R¢ =

0.50 (1:1 Hex: EtOAc + 1% AcOH); ES— = 646.8.

Mixture of the four possible diastercoisomers of 7-{4-[3-(2-chloro-3,6-
difluoro-phenoxy)-propyli-phenyl}-3,9-diaza-bicyclo[3.3.1nonane-3,6,9-
tricarboxylic acid 3,9-di-fers-butyl ester (E1)

In a 250 mL round-bottom flask equipped with a magnetic stirrer is suspended
compound B1 (1.17 g, 1.80 mmol) and Pd/C (10% w/w, 1.20 g) in MeOH (100



(rac.)-(IR*, 5S*, 6R*
7S*)-7-(4-[3-(2-Chl oro-3, 6-di fl uoro-phenoxy) - propyl ] -
phenyl

}-6-[cycl opropyl - (2, 3-di chl oro- benzyl ) - carbanoyl ]-3, 9

wQitoaetee230i cycl o[ 3. 3. 1] - nonane- 3, 9- di car boxy [ PEIIREHE/051641
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di-tert-butyl ester (D2) andg(rac.)- (1R, 5S*, 6R*,
7R *)-7-{4-[3-(2-chl oro-3, 6-di fl uoro- phenoxy) - pr opyI ]
15

p heny,| h&rekﬂﬁﬁ%mp@ﬁwmé ae&-ygdzr&tﬂd%o 1@ tEshdd wak bﬁl’g@s/for\
I]-3,9-diaza i ¢cyclo[3 ]-nonane 3,9-di carboxyl i

C
aclamen- - Fiapliy, ghst Wctaggtr@,xtu(ch) viggrously, gfjTad) at rt under a stafic Hp
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the progress conpletely stalled after 56 h at 86%

comvicaliadn, the reaction mixture is diluted with 150
mL of Et20 and quenched with cold 10% 25 aq. HO (150
m.). The org. fraction is separated, and the aq.

f r(amct.) OR* SShatR+% BXD17adt[Be2viltlbroEL, Q@lﬂlﬁ)f& pll@@oxryD.prOpyl]-

h tiall
ol et b el o Ship P Bl R S | e
( 15Byd1df3.3.11-RoNANE3,0\@dar BGBE acid dlttmuanuqn cgvad (D2) and (rac.)-
concentration of the filtrate in v a
WhHilf& £ roth. @ikt héR prtt-3-Eatrene- §§ Lée%}wefp EBPIRRTOPYL
Crﬁlféﬁ?f}@ﬂb?ﬁ@ﬁroﬁ% @25 d&hﬁ)f é—bgﬁlz @Bﬁnoylﬁ’a @Qlaﬂf fords

- the title conp as a
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m bat:m@éfl}—nanw%ﬂémb@xthmwm bood vster (Dl)
/ / .
ob aell E}é(ggﬁ“s%%ég%%l 52%1 ggu ?{)16 10 niL o%‘éﬁrgg/o Cl-%rclﬁl Cfmbmed

4. vbpeiddd E10(9056 fogr 1130 moiod), cFHlopropyl(@53Fdichlpre-teheyl)-amine

w PIFREBHEE e e  Be e O 8, A8 e

21an20atfox) 600 N 2. 78| minbONHOB (28X Ailee2.08 2ol ahdi DMAR {509
isocratic 95% CH3CN + 5 4.9% H2O + 0. 1% fornm c acid
afhgrd mworinjlovF d1Geler EBGEHCT (400 meo 348 nbhol) isRhen added

58, L o 3 A R s
848iHL.CwWiBt &Vith thk Progtek cédmptefy Si¥iddsdlend@d at 86% worvtetion,
the reaction mixture is diluted with 150 mlL of Et,O and quenched with cold 10%
aq. HCl (150 mL). The org. fraction is separated, and the aq. fraction is back-
extracted with Et;O (3 x 100 mL). The combined org. extracts are washed
sequentially with ag. 1 M NaOH (100 mL), water (150 mL) and brine (150 mL).
Drying over MgSQ,, filtration and concentration of the filtrate in vacuo atfords a
white froth. Further purification by way of column chromatography (510, 1.5:1
hexane : EO) affords the title compound (0.8591 g, 73%) as a 16:80:4 mixture of

diastereomers.



(rac.)-(SR

4S*) - 3-[ Cycl opropyl - (2, 3-di net hyl benzyl ) car banoyl ] - 4-
14-] 2-

(2, 6-dichl oro-4- nethylphenoxy)ethoxy]phenyl}p|perldln
wo loegeosoxylic acid tert-butyl ester (D3) 15317&33&{16/0*»1641
of  conpound E2 (90 ng, 0.17 gnol),
(2,3-dinethylbenzyl)cyclopropyl am ne (prepared by
reductive am nation of 2, 3-dinethyl benzal dehyde and
CYRIORE P vk o thﬁ@olffﬁnecﬁls FHenngidblved ﬁiM@zhlf,%f '9'@% CHAN +
mmol ), DI PEA (0.118 ni, 0.69 mmol), (29
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gﬁ 6-di chl or o- 4- nethylphenoxy)ethoxy]phenyl}p|

%e | -carboxylic acid tert-butyl ester (D4) A

sonl:om unamsm@,y% @E3nin0ES5 2 g8 1) whike MwRH, )1 40.4 mg (70% isolited
[ 5-chl or o- 2- ( 3- met hoxypr opyl ) -

10 he¥ighd) | cycl opropyl ami ne (0.073 .g, 0.30 mvl), DVAP
(0.003 g, 0.03 nmml), DIPEA (0.068 nL, 0.40 mmol),
HOBt (0.017 g, 0.13 nmol) and EDC-HCl (0.029 30 g,
0. (x&.hGRY | A ChBdCyclopr ony)-(haslimetihyberzygar bagndy ]4F{Pe[2-

P SRR A Een I s B Ry aci
Z%ﬁmﬁ%gt%r Aody | B2006/ 051641 60 I\/QSO4 filtered,
15 T ol GBI ERGOAE. Aot DN > BT B B FRe Py

t Rpdine 7&1}[’@ pAredEDY =rlidctd4. alnBfltion of 2,3-dimethylbenzaldehyde and
4S) - Chloro 5 2- met hox ethgl) benzyl ] - _gclopro
Wyd@m‘—qu .51 mmol), mg, 0.04 mmol), DIPEA (0.118

Tt fw& Hﬂﬁg?%w%?%ﬁﬂa@%@ﬁﬁl@%% A Bl i

A QIR maf) GedreawaT fd£315( RO0THE mituR8Ragmaihbtpd with EtOAc,
[ 2- chl oro-5-(2- net hox

20 GO e o TV PR aif 675, DS drieggrer MgSOs

m?ﬂ‘te)rcd "@t th(a6§01\7enf§gwe1% gﬁ)vcmd}:r MR Gdebsufe., The title
DI PEA (O, 262 niL, 1.53 mmol), and 10

ED@pmeM@ e furGhes parifiage LC- Mr$ G625 min, Bfyro§hay.
stirred for 48 hat rt. The mxture was filtered
through Isolute(r) pre-washed with ag. 1M HCl. The
or{@R, 45)-3-{[5-Chloro-2-(3-methoxypropyl)benzyl]cyclopropylcarbamoyl j-4-

25 {4-[2-(2,6-dichlor o-4-methylphen oxy)ethpxy]phen yl}piperidine-1-carboxylic
| acid fert-butyl ester (D4) _
A sol. of compound E3 (0.052 g, 0.10 mmol), [S-chioro-2-(3-methoxypropyl)-
benzylleyclopropylamine (0.073 g, 0.30 mmol), DMAP (0.003 g, 0.03 mmol),
DIPEA (0.068 mL, 0.40 mmol), HOBt (0.017 g, 0.13 mmol) and EDC-HCI (0.029

30 g, 0.15 mmol) in CH,Cl; (2 mL) was stirred for 48 h. The mixture was diluted
with FtOAc, washed with aq. 1M HCI and brine. The org. phase was dried over



| ayer was dried over MgS™4, filtered, and the

sol vents were renoved under reduced pressure.
Purification by FC (Et OAc) yielded the title compound
(280 ng, 98%. LC-Ms: tR=1.26 . mn, ES+=747.54. 15 '

WO 206/)291BR . PCT/IB2006/051641
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45*) - 3" -{[ 2- Chl or 0- 5- ( 3- net hgxy- propyl ) - benzyl ] - cycl o
propyl - carb amoyl }-6-[2-(2,6-dichlor
0- 4- met hyl - phenoxy) - et hoxy]-3',4",5" ,6'

t eMe80Y,duRred, fhd tﬁe ﬂoﬂf@itW&b duﬁwf:crlmdaaéchraw bieSsuds i The title
tert-butyl ester m xture of conpound E42%1 00

g, COMmIgENdYas ot f{l@eé mn@fcsl PCMSniatth X PER-OpYI O

benzyl ] eycl opropyl am ne (531 ng, 2.09 mmol), DI PEA
(1.30 nL, 7.61 mmol ), DMAP (58.1 ng, 0.476 mol),

HOBR, (18)21-{[ﬂgC,hlgr@&(?amﬂ)oxa'rﬂﬂhﬂmyl](@ﬂbpf opyl-carbggoyl}-4-

ol R S e R
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4 SﬁJ)x’aﬁfe s zﬂﬁakédomm@h (I%lﬂ@@hp'rKWa@hdaIyMth hgnyl ety aheprg.
c alﬁb% Py it pror Me§Oai Elradoand. Hst SHCRShWAB PO gRder

Y]rediced é)fésuré Purification_by FC tOAc) yielded the title compound (280
t et rahydr H-[Sl[%]blp ri nyI-I -carboxylic acid
)

t eRg- By LCNBetr o067 49237

PCT/ | 82006/ 051641 61 A mixture of conpound E4 (1.00

g, 1.90 mml), [5-chloro-2-(3-nethoxyethyl)-

be(mcy)l q3ﬁ’y<c| 05 5pY HiRACorOSBG-mgthoRy-p Bopyphebgnzy DicPEidpropyl-

byt Hi 20 s Py e o e S 50

meeirhhydi oA G3 2" 16#h yidin S csibiok v ROadiDfer b aay Sst@t (D6h .

EDC- HCl dded d
t He HH%“RFEH@"WQ%“%W$ ﬂe‘g) $drY @MQ%S i -me@agﬁaopﬂ)-
a%ni)h}%?r 5&1@::%8(59@%&%6@ 08 fbhoBd DIBRA HERO(hX) 7.61 mmol)

and brine The org. layer was drjed
O\AEMAI}?Q(SG)_LI mg,i 0.4 mmol)ahm)Btr(BZ]s olgy 238 snmel) and EDGBNEH(547
under reduced pressure. Purification of the crude by

Fang. Crianmol) in CEREIET% i oves ra) foy f dxthent vt FDGHEI €00 me,

CIRRUAR N v abadfed fo2td, and-fie Mk ek Rwas shird for 24 h. CHLCL, was
added, and the mixture was washed with aq. 1M HCI (1x), water (1x), and brine
(1x). The org. layer was dried over MgSQ,, filtered, and the solvents were
removed.-under reduced pressure. Purification of the crude by FC (CH.Cl; —
CH,Cl/MeOH 97:3) yielded the title compound (1.14 g, 79%). LC-MS: tg = 1.26
min, BS+ = 762.50. |

(rac.)-(3R*, 45%)-3'-{[2-Chlor 0-5-(2-meth oxy~ethy1)'—benzyl]—cycloPIopyl—
carbamoyl}-6-[2-(2,6-dichlor o-4-methyl-phenoxy)-ethoxy]-3'.4",5,6'-
tetrahydro-2'"H-[3,4' Ibipyridinyl-1'-carboxylic acid terz-butyl ester (D7)



10 mn, ES+ = 746.16. (3R
4S) - 3-[ (5-{[tert-But oxycarbonyl-(2,2-difluoro-ethyl)-
am no] -nethyl}-2- chlor o-b en zyl)-cyclopr op
yl -carb amoyl | -4-{4- [2-(2,6-dichlor o-4-nethyl- .
waomeosreydz7et hoxy] - phenyl } - pi peri di ne-1| - car boxBai/mB2606i081641
ten-butyl ester (D8) 15 Prepgred according to the
general conditions A, from conpound E3 and from (4-
chl or o- 3-cycl opr opyl am nonet hyl - benzyl )- (2, 2-di fl uoro
- e%*giﬂlkéur& @ngfir‘ﬁBo%@@@tl ot)%r 11 -90Uh¥b1) £ $5-€Kl ord E( MBethb R ethyl)-
m n =
49;enszﬂiqy210mw®l|a@u® {583 nz. ?—Q9r mmoae PBERA (1.30 mL, 7.61 mmol),

PN B ok (B et TR 31 T, 338 eyt BDSGHIGL (547
a@?%r%‘?en- EhIREALrLRA ??séﬁ%?%%%%ﬂ%@%%ﬁ‘# P LY f100 mg,
5 ge(hﬁﬁﬁillnnmb)nﬁhstfiddﬂisag%m fand theoirpouiwas FBredrfdr 14 anH2C12 was

( f@ggé or g %Ia 8;5&% %gﬁeg's;}?}imt hl)f\ll }gﬁrzﬁ/):ﬁ%vaégﬁlxi gl rine

28xx0. Th35or% SRyer was dried over MgSOQs, filtered, and the solvents were

45 3- t en- But oxycar bonyl - cycl opr opyl net hyl - am n
)Jzena@y( p]}iegre@qpcbp@s%@% Zy'pm%catlo% of tl? py e by Fa/ (CHxCl; —»

RSB SRl P8 ) o

10 acunm B8+ =Matlpl ester (D10) Prepared according to
t he general conditions A from conpound E3 and from
(4 30
ch{3ar 0- &)Y Rb-ApEeBt G abivay IRl 2-didoayd- ethglyahﬂm]epmhm 2-
th | -carbanic acid ten-_butyl

orpehenayTh pyclapr opyis b b 1okt A e Det

%plfe%gx )-ethoxy}- henyl}~p1pcr1d1ne—1 -carboxylic acid tert-but Iestcr (DS)
3 {35 (Acetyl am no- net d¥ ) - 2-chl or o- benzyé -cyclo
15 pr]ﬁpgqre mp@mbﬂﬂm general conditions A, from compound E3 and from (4-

I h
LAl RS oh
(Dbrt#bﬁt;@eﬁgammm dh2ﬁgut1,cES4he8§b2tér al condi tions
A, fromconmpound E3 and from (N 5 :
(4-chl oro-3-cycl opropyl am nonet hyl - benzyl ) - acet am de.
ﬁ%ﬁw (?? 3[=(2{1((Jlﬂofﬂ'-ﬂ-[(3 BESﬂrlﬁruoK"S&)iralZionfBﬁmo) methyl] bﬁnzlyl}—
ter C - met - a et
20 ] -Gyelopf pydreaty Wg ff{-%éﬁ ?46%?%%“?" lethioxy-
?Il)q Ay 1ﬁer§’d1ﬁélll%rl§bx§h€rﬁélﬂh‘éﬂ -BhSNeRXY(19) 10 -
e

oxy] phenyl } - pi peridi ne-| -carboxylic acid
t efrepdsed gdcowitngeto thpgeneral conditions A, from compound E3 and from N-

e crud

(4-chloro-3-cyclopropylaminomethyl-benzyl)-3,3,3-trifluoro-propionamide. LC-
MS: tr = 1.21 min, ES+ = §28.20.
25
(3R,  45)-3-({5-[(tert-Butoxycarbonyl-cyclopropylmethyl-amino)-methyl]-2-
chloro-benzyl }-cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichlor o-4-methyl-
phenoxy)-ethoxyl-phenyl}-piperidine-1-carboxylic acid tert-butyl ester (DlO)
Prepared according to the general conditions A, from compound E3 and from (4-
30 chloro-3-cyclopropylaminomethyl-benzyl)-cyclopropylmethyl-carbamic acid zert-
butyl ester. LC-MS: tg = 1.31 min, ES+ = §72.31.



Prepared according to the general conditions A from

conpound E3 and from [ 2-

(4-chl oro- 3-cycl opropyl am nonet hyl - phenyl ) - et hyl ] - net

hyl -carbam c acid tert- butyl ester. LCMs tR = 1.29
Wi 006/E887= 844. 33. 15 (3R, PCT/IB2006/051641

45) - 3- ({5-[ (tent - But oxycar bapyl - met hyl - am no) - net hyl ]

-2-chloro- b en zyl }-cycl opropyl -carbanoyl) - 4-

{4-[2-(2,6-dichlor o-4-nmethyl-p h en oxy)-

et 3axy] - phenyis)-spj pesdeyin@id o @athRDX/tH16r Adndyl]-cyclopropyl-

ten-butyl ester (D13) :Prepared according to the

PR T AP 56 bl e BB R P (.

|') - met hyl - car bam
*c‘é g@f}%}ﬁ? g%%hg@{yﬂf?w:ﬁ%t@ %HF}H @Mler Hﬁrﬂy ) - y

ester tR=1.28 mn,
ES?repar@B@c@lhng(t@Fme gcneral condmons A from compound E3 and from (V-

s ) ey SedofieporyiEdtsdi Dl HORSHLATL Rin

[ 2BE§2+=658l2zhl or o- 4- met hyl - p hen oxy) - et hoxy] -

phenyl } - pi peri di ne-1-carboxylic acid ten-butyl ester
(D14) 25 Prepared according to the general conditions

A (3Rrom COWSPB’-@{B @(t@’ﬂ@utdx@ﬂdr'ﬂonyl—methyl—ammo) ethyl}-2- chloro—_

[ 2-(4-chl oro-3-cycl opr opyl ani noret hy! - heQ%h) et hyl
lasnzsuw¢1¢>mr@avbcarb awvﬁﬁﬂﬂé& ordachiggo-4-paethyl- P@Qn?ﬁy

10 Eh B’d 1 b 11 id tert butyl ester (D12
% %"Y??@ fé‘} %‘D%n énuet o%rcé’i‘ ocna)?1 - et hyl -yam no() - e)t hyl ] -
2- Rrhpanq:d)adgendggj tp-the3 Qeneral conditions A, from compound E3 and from [2-

cy, -carb | yl,..

RS PRl B LI g L et TR b
ChhutlyltegtBr. LT-MS: elsizer29(rﬁij15ESM@8meﬁ/ 129237

PCT/I82006/051641 63 Prepared according to the

general conditions A, from conpound E3 and from [ 2-

15 (4(3phl or o- %spyqtsanfe@mﬁ@ﬁymmmyﬂeﬂpmmm byl >-etibro-
“carbamic acid tert- er. LCMS tR =1.30
mlﬁ:nzﬂ}-@gqippropyl carbamoyl) -4- {XIF[Z (2,6-dichloro-4-methyl- phen0xy)

g’ﬁ%t%(%( ﬁ%ﬁﬁﬁgﬁﬁ%ﬁh@ﬂ-ﬁ&%&ﬁw deidres Ry IARENBYS) - cycl
.} -Prefiated @cc(nzur@ tdlthmg@leml gonrktidng |A, preeneony)ouad ﬁé)@m}iimﬁé@-
l. -
)E/ﬂ%ﬂm'gf apa OP m& y 5%“&%? %%%Zy 'Ig&hgl er a: €§%1 i zletgjﬁ]l 1,&8 fer.
-2ofrmm%m9npaumﬁrﬁaiaﬂd BB@B&AL
[ 2- (4-chl oro-3-cycl opropyl am nonet hyl - phenyl ) - et hyl ] -
acetamde. LCGMS: tR= 10 1.22 min, ESt = 774.29.

( BR 48)-3-({2-Chloro-5-[2-(3,3.3- trlﬂuoro profpxonylammo)-eth 1 bcnzyl}—
3-[( {itent Butox car bon | uoro-eth ylg

o]cy FAePFRAY}-coLbagHIyr b b Bh Et-fic &%9 BpretBpyphaagkh- ethoxyl
arﬂﬂéh;rf} L]l:)l}{eélc{n%e ﬁ?cafso(gi&ﬁp 58& 16h- 611@?&5%&1 (D14)

25  Prepared according to the general conditions A, from compound E3 and from N-

[2-(4-chloro-3-cyclopropylaminomethyl-phenyl)-ethyl]-3,3,3-trifluoro-
propionamide. LC-MS: tg = 1.22 min, ES+ = 840.25.

(3R, 45)-3-({5-[2-(rert-Butoxycarbonyl-ethyl-amino)-ethyl]-2-chloro-benzyl j-
30  cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-
phenyl}-piperidine-1-carboxylic acid tert-butyl ester (D15)



phenoxy) - et hoxy] - phenyl } - pi peri di ne-1 -car boxyl i c.
acid ten-butyl ester (D17) -15 Prepared according to
the general conditions A from conpound E3 and from
(4-
wihtoos/oB7cycl opr opyl am nonet hyl -benzyl ) - ( 2- fPCUKEIBEOMEHOR641
yl)-carbam c acid ten- butylgester. LCGMsS: tR = 1.28
mn, ES+ = 864.27. (3R
4S) - 3- ({5-[ (tert-But oxycar bonyl - et hyl - am no) - net hyl ] -

2- Pﬁbﬁé@ aRSAEN th-thé Beneral conditions A, from co ]])0und E3 and from [2-
cyclopropyl carbanoyl) 4-{4-] 2- (2 6- di chl ar o- 4- net hyl

- pHeshdory p-arelopropylmppiefh bt it heby sy |0 ert-

acb lte‘é‘f%l- ]p@thé 1£541840 hin18) Prepared according to the
condi tions C, from conpound E3 and from (4-

chloyo 3-cycl opropyl am nonet hyl - benzyl ) - et hyl - car bam
5 g 4@%32 t gg_ ?%§¥J3— {f?—%ﬁ[&betyfa%iﬁ@—éth&ﬁ—fclﬁO%Qbéﬂzyl’]—cgégpr:opyl—

4S<)ameﬁ{>ﬁi{4( {qe2 BulicH yead-benyl-phyedxgpedpyy-@ragt) - me

%‘f%‘l %mﬁac‘faéb‘?’ﬁ’ﬂ)‘?Ia"’élaf?’ﬁgﬁﬂﬁ}leﬁteﬁg?lﬂ [ 2- (2, 6-di chl or o-

4 PRV a2l %)the general conditions A, from compound E3 and from N-
ethoxy phenyl] - pi peri di ne- 1- carboxyllc aci

t elR-@uhipro-dstyelprpyiomimmetyl-ghenybesidl %?ﬁt%det hEC-MS: tr =
loggﬂgﬁﬁEm@gqqup@ﬂ§ C, from conpound E3 and from (4-

chl oro- 3-cycl opr opyl ami nonet hyl - benzyl ) - cycl opropyl -

o

( 3&101‘0 benzyl) cyclopropyl- carbamoyl]- 4»{4 [2-(2, 6 d1ch10ro-4 methyl-
45 ut OX car O

n]ox@ eé%@xaﬁ B% Egmer dine- —c oxy ca01 tert tyl ester %17)

15 } P]ﬁgir@@ﬁ&ﬁi@hﬂgcﬁr@@?&ﬁ&a) vénditions 2%, (nbc ﬁcdnh@m afhd PRI (4-
yl-p et hoxy henyl } - plperldlne carboxyl.ic

enoxyLm
acthdore8rye fqulaw@?e viionzyb @pfirosrichr b srdrmis t%sﬂfi h&rt

S 0 o] fAd E3 and [2-(4- 5
cﬁggﬁg%%gcycP%%?%pfﬁgéﬁﬁbﬁgfh?@gphenyl) et hyl ] -cycl op

ropyl-carbamc acid tert- butyl ester. LCGMs tR =
1. m + = . 35, i
(G DR e o B apongt phakpming) el ehispe beasyt)
20 )1 ?tg':]a)@xyﬂymh}ﬂﬁydc}yi) 4:}%4@61 (Zﬁ-gﬁhloio-a-rdéthwmgtjgéetgiyﬂi-
ﬁ ﬁ'ﬁtﬂa§ ’%(h “’("Tblﬁ_yﬁ (Dggggd ag. 1M

Nal@e‘ba(réd mebrdlﬁgl% e BreE2 cHRBLGTSIC, TREL atmgcﬁn@ﬂé%dzrdni (4-
Wat er was added, and the m xture was extracted with

Et aigro-3Tavsloprapylaprrasectid PenadneylwritRmio eide fergprigly oster.
MBSO 1 31‘8 hihCESH= @Rdot he sol vents were renoved

un er reducé
25

(3R,  45)-3-({5-[(ter-Butoxycarbonyl-cyclopropyl-aminc)-methyl]-2-chloro-

benzyl)-cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-

ethoxyl-phenyl}-piperidine-1-carboxylic acid zert-butyl ester (D19)

Prepared according to the general conditions C, from compound E3 and from (4-
30  chloro-3-cyclopropylaminomethyl-benzyl)-cyclopropyl-carbamic acid fers-butyl

ester. LC-MS: tg = 1.31 min, ES+ = 856.37.



10

pressure. The crude residue was purified on a pad of
silica gel to yield the title 15 conpound (93 ny,
65% . LCMs: tR = 1.12 mn, ES+ = 524.24. (3R

4S) - 4- {4-[ 2- (2, 6- Di chl or 0- 4- et hyl - phenoxy) - et hoxy] -

wenyd/i2923pi peri di ne- 1, 3-di carboxylic acid 1-tBCEHIBI00051641

ester (E3) Conpound E2 (4.4649, 8.5 nmol) was
separated using a preparative HPLC 20 equi pped with
a chiral colum as descri bed herein above. An

i sg&r at isg). ?k{{ge[at(;éﬁ'ﬁﬁuto%%rb&ﬁd C?QG@I‘O@S& -08irRf-efh&¥P2-chloro-

hexane, 3% et hanol, and he title _conpound
vva‘seD@b]t ayelepr opyl-e5 bamoghey {4-[Ar0ydis e o-4-Hict ayl- PP €xy)-

(r cgggzsﬁ (pgl%&gl} %ﬁ) erfi &P Eﬁlb'd{ﬁ}c ac'itﬂert—l%ﬁylo&tem(ﬁM)z 5
4S*r):p:ﬁe¢ RedpRiifie B diel enerall corglitiopk fprfmmxymp@mld&@/ pod2-(4-

- tetra dro H[3 ri.din
1 oo cyeleBeseg e St o R P R cppg gid e
mbﬁtjdre@tepr@wqyed.ﬁémﬁlﬂEQQ 372.9512 mmol) in agq. 1M
NaOH (75 mL) and MeOH (75 nL) was stirred for 4.5 h
at 70 C. Aq. 1IM HO was added until a pH 30 of about
4 c@@é) gacheg+ iha [al(z%Lml%hmw@tﬁﬁ%@ﬂow)t&m%ﬁﬁﬁmyl

(3X) he conbined org. extracts were washed
brptperldlojmleﬁdlwémxmd Ifgrrpatdastea@d t he sol vents

R R S T T A

651 MxNaOla ¢Li i) y 1Tk chaxiturelmaa:stimé at t70 ftI: éon:ibh:p Flater Wab. ®ided,

: 0
Eén%éﬁ: tnﬁr)g%tre_l_vm\%g e?ﬁ%e grl_t%l I%gébf.\c U org p z{sg I“(r:a%t\#aosﬂed with

15

20

25

30

A-Yrthre] dridd &k i\BgSm ﬁuaea Jandshe aﬂb@ww)vatshemm}qalmayﬂ reduced
-2H_ 5 pyridi ne- lic,

| rersiich it cride ridse et RGapbh PREes ik 2 do pielbine e

4-dn h§&-§ k}%ﬁ%%)”ﬁb&b%ﬂﬂﬂ%k@ﬂ@%ﬁf onpbenzen
e ( 03/093267, 7.95 g, 24 mol) in THE (200 ni) at

-78 C was added BulLi (1.6M in hexane, 17.12 nmL, 27.4

2 (Irl\]/lel ﬁo‘iﬂlém@%% '6“5%%10 ﬁfgév\gj%gﬂg C%ﬁ}gl Lhet)-

r e@pbrtldmg Ishllicantms ylid :kand\éderimum ester A¥o it, and
M R T R g L e S

) eSde@ip é&@nﬁ&%ﬁﬁ%&m ashe?&ﬂ@d hEﬂ:m :ﬂfl’cmd: ) Al isodikdic é]&@nt was

m.) and Pd(PPh3)4 (0.
r e"é’@llf:‘bnc%tglﬂ“%ﬁ @f ﬁ&g rbéé%néd % cﬁweoif 8}1‘\{\6 g ﬁ%a’gﬁfs T Sile

Stdgntfodnd &ab oBthinkd (1.391¢, 509%). UARalytical chiral HPLC (same eluent as

preparative): tg = 29.00 min.

(rac.)-(3R*, 45*)-6-[2-(2,6-Dichlor 0-4-methyl-phenoxy)-cthoxy]-3',4",5",6'-
tetrahydro-2'H-[3,4'bipyridinyl-1',3'-dicarboxylic acid 1'-ferr-butyl ester
(B4) | |

A mixture of compound L4 (4.92 g, $.12 mmol) in ag. 1M NaOH (75 mL) and
MecOH (75 mL) was stirred for 4.5 h at 70 °C. Ag. 1M HCI was added until a pH
of about 4 was reached. The mixture was extracted with EtOAc (3x). The
combined org. extracts were washed with brine, dried over MgSO4, filtered, and

the solvents were removed under reduced pressure. Drying the residue under high



was cooled to 0 C, and aq. sat. NH4AC was added.

Et OAc was added, and the 15 org. phase was washed

with brine, dried over MgSH, filtered, and the
solvents were renoved under reduced pressure.
wueiobimad7i on of the residue by FC ( Et OAc/ hepCEIR20G/081641
-4 1:0) yielded the title cogpound (8.1 g, 82 9.

LCMs: tR = 1.23 mn, ES+: 506.47. 20 (rac.)-(]R*,
5S5%)-7-{4-[3-(tent-Butyl -di nethyl -sil anyl oxy) - pr opyl ]

- pb@c’ﬁﬁfn} yifided the crude title compound (4.63 g, 97%) that was used further
gil-S 9- di aza- bi cycl o[ 3. 3. 1] non- 6- ene--3, 6- di car box
yl W

out iprificationt LMY te ~ds8ping ESHHY-4st er (F2) A
sol . of ‘
[ 3- (4- brono-phenyl ) -propoxy]-tert-butyl-dinethyl-sila
n e4{{4@2{1&:*:@3utﬁﬂ@ethyﬂsﬂ@nyﬂuyfdﬂ@@lp@@}fﬂﬁ Sudthedro-2H-

s 2o iR L5 4AMESH; Soid el Rpeb b 3700

(1vhi B Ié‘]!!:, of4615[2%6rt ﬁiﬁj’;—ﬂdfﬂi@ﬂl))IsﬂaﬁyiaﬂﬁeﬂioxﬂbﬁmmbKﬁzﬂﬁfe (WO
is allowed to warmup to it. (rac

VOB 1T stk SheDra TR0 ﬁw@yﬁ% e et B, G 6M
. plictentd 2 Ry 2P Fatapy, TG PR e o T80C for 20 o, then

| NZAEE ((MGR THH, 30 ad1g 30 h@ﬁol?%?%ﬁ4 Thé reﬁkﬁltgg s@. 8s allowed

TR L R oL e ARl
d' !11%1%97;91‘&: BidH- Q?Pbutﬂr&teﬁ@%ﬁﬁﬂylvésﬁeﬁ gWQ) 200dy09aext, Gl79)e, 20

The org.” extracts are dried over filtered,

anamntobeins BHEG ¢2@ snlar andy BBl @fﬁ?egs 0-6Qimwee) peesadsied. The

0
CU A o) BT e O BERSEA o
2: 23y cgdl@i @ t@eantdi 40| eat. HHH@bWMac(@@ GEtQAc was tadddd, ynd the
quant [ t ative

15 ( r 9 }) B(ST vgaghe% &f@h brme, dn%d %%er”h%'so 11’ce:red'5 g At‘lie solvents

*) wzre[ éexﬁo’%ewﬁﬂe% Ye@bappkassmae nPLfifitidn difatha- kekidye [be[ FC
3.3.1] non- 6- ene- 9-tricarboxylic acid

3, @it@]t‘\c{hé?t@nﬂo%yl* 1é§tYéq1d€é the Hije campaupd (3. ST bErYS: te

F2 _( is dissolved in dry
lggrﬁforetéane (590 m.). NaHCO3 (48.2 g, 573
nnDI) and 1-chl oroethyl chloroformate (62.5 nli, 573

RGN Ay e e S B Sl

t Omethyl-319edindaxbidycol3S. ]f}hbﬂ—éIcﬁdB Gafidatboeylid | 4didt S-es-butyl
10 eva orated under reduced pressure. The residue is
dr $6 orefhyi sstegabiek hi gh  vacuum The product is

di ] Wl bWt bR kehQD- pidpox y PR k- Bultd- diindthill §lah (Toaat §d310 .
to 50 C for 20 mn. The reaction mxture is allowed
t omowd) in fIEH {5040 anddraitsagiey égpogled to -78 °C. BuLi (1.5M in hexaoe,

25 212 mL, 318 mmol) is added. After 30 min, ZnCl, (IM in THF, 465 mL, 465
mmol) is added. The mixture is allowed to warm up to rt. (rac.)-(IR¥*, 55%)-9-
Methyl—'?—tri.ﬂuoromethane'mﬂfonybxy%,9—diaza~bicyclo[3.3.l]non-6—ene—3,6—
dicarboxylic acid 3-rert-butyl ester 6-ethyl ester (83.6 g, 155 mmol) in THF (100
ml.) and then Pd(PPhs)s (4.48 g, 3.87 mmol) are added. The mixture is heated to

30  reflux for 30 min, and allowed to cool to rt. The mixture is diluted with EtOAc
and washed with aq. 1M NaOH (1x). The org. extracts are dried over MgSOs,

fittered, and the solvents are removed under reduced pressure. Purification of the



are renoved under reduced pressure. The yellow solid
is dried under high vacuumfor 1 h. The solid is

di ssolved in CH2C12 (190 nlL), and the sol. is cool ed
15to 0 C. DPEA (49.1 ni, 287 nmmol) and Boc20 (37.5

Wi 2007298710l ) are added. The m xture is stirPEQB2006/051641

overni ght while warmng up tg rt. The reaction
mxture is diluted with CH2C12 (110 nL). The org.
| ayer is washed with ag. IMHO (2 x 300 niL), and

. a0resiafd b&l‘iﬁi“'%o(tﬁ@ﬁ L, )1:49The 10105 hayer, b237KiceR the title

10

15.

over filtered, and the solvents are

evam;mné B8ungl enirtuadlpl Q@@mtq@welssm B1S: ur POB ezing Ion- 66924
the residue by FC (CH2C17/ MeOH 100: 0 -* 2:98 5:95) .
yields the titl'e conpound (26.2 g, 86%. LC-MS: tR =

1. Qbc. (IR *, ES5S *)SBM—Gl—Hydroxy propyl)-phenyl]-3,9-diaza-bicyclo[3.3.1]-

gbﬁﬁ~%—gﬁéh%ﬁ trgclzj% ﬁg, aglé% iS }eLt%leI%)é%} 6—cthy1 ester (F3)
pyceﬁpmﬂm’ﬂ(m G al Bp3yhinel)agi dissdive® i Byt YR-Ral@ethhfd )590

4 zpm MG Qa4Bd ey P ammeb it Lsbiogpsind eiergipramia (}526%%?73

[} 0 [
) pBeh AT o DS S o

17mmmge JSEalIowmimv Yoplstadits s dhe avixiure & Mtsedr andofheilgase is -

Svrvia g AdEr Rl Bifid i relli0 s (M £ il BBEE nien
f ggacﬁumeh fﬁdﬁﬁtﬂk diluted “ﬁgﬂl@degﬁdﬂ\)ﬂamhb afpd Ge: m:lz;}urc § I8@ted
i S0 Ton b LR Tefkhon i Sreds ot nroet b 4nd e Bents

eX:IrE aeeedMihder BRed (;%e@sxzréo lrhé yeﬁm s@ﬁﬂfﬂt rae@d Qinder high -
| ayers are dried_ over |[tered, and

st Tenslis dintstredib Gk (WG b and 9l is cooled

GL/ 7 i |
S éfrli?ée)'d [%Q?@% mﬁ, %ﬁ{ﬁ%%%zﬁilg SEED . f%g 1 ﬂlgl\ﬁ\’arcoddlded.
mi Fhe @Mmﬂ]a is stm@znva@lghmahge mm@gmﬁpm ane(macugg WMC is

LR RO R iy i

20

25

30

TBEMBnE) apd ]aqlsag NaBC@; (ADOIghL). Bhelbrg. hiiymt wardeied ver MgSOs,,

14 h. Sat N 250
e e 586 the s e i iapor st R Se P ESing | Paritoiton of
extht acligst Wyt Fe BEOCLAXORSPo0d ) > e comns) eﬁeldg) MBe fitle

| ayers are drled over S, filtered, and the

s ofommound Q6L B 8&F0r BEMSunaeh05 MEyESeddPrdssure. The
residue is dissolved in THE (300 nL), and MeCH (125
m.), water (125 nlL) and K2C03 (3.00 g) are added. The
M 4 4[R(rers-Bat ylrdimdthad-sitdn yldkyl-pr ofh0]- phian yl1 }Age-ddigtiro-2H-

L\I Ihq_%y]f'f u;fe g%sgcarpbo);yhc ac1dV\?Ee%r blSt%r?esteI) ((ﬁs e added, and
4-{4-[3-(zert-Butyl-dimethyl- sﬂanyloxy) -propyl}-phenyl }-5,6-dihydro-2H-
pyridine-1,3-dicarboxylic acid 1-fert-butyl ester 3-methyl ester (W o
2004/002957, 17.1 g, 35.0 mumol) is dissolved in a mixture of DMSO (300 mL)
and THF (100 mL). Ag. NaOH (1M, 70 mL and 2M, 50 mL) is added. The
mixture is heated to 50 °C for 7 h, then cooled to O °C; and water (100 mL) is
added. The pH is adjusted to 2 by the addition of aq. HCI (1M, 100 mL), and the
reaction mixture is extracted with EtOAc '(ZX 250 mL). The combined org. layers

are dried over MgSQ,, filtered, and the solvents are removed under reduced



m xture is extracted with EtQAc (2x 250 nlL). The

conbi ned org. layers are dried over MgSO4, filtered,
and the solvents are evaporated under reduced

pressure. Purification of the residue by FC (hexane

WO 06080237 4/ 1 to 1/1) yields the title conpeCkEB20®/031641
g, 329%9. LGMs: tR=1.16 myg; ES+ = 476.35. 15
4-{4-[3-(tert-Butyl -di methyl -silanyl oxy)-propyl]-phen

yl }-3-[cycl opropyl -(3- nethoxy-2-nmnethyl -benzyl)-carb
anpibshre3, ﬁreob,nlgmgrm%hkom Bféd@rder Bigh Raotnki @8 AQLEIMS: t =
tert butyl esteré‘@l) Conmpound G 1 (2 g, 4.21 mmol)

i sO86 suwilVedlll 7 36H9T12 (30 nL), and (1-chloro-2- 20
t c
”E’fﬂhg ik %@ﬁ:@&hﬁd {1‘7@% H¥ aRMEINR 15%18113?@00 ﬁm@%oﬁ%%d) by th

ureds stirred

anatidition afpnmcbgble((@sﬁgt ABX ymigolranth FBDBER LY I()Lhm ?feS mmol).

ared b
5 PR b TSI B Bt ong waer 250
Br m]mddeli,, ailizi theerx@;g j,s ﬂmmzd A\:@lﬂnsEtg(l))Sﬂ X %ﬂléfilﬁgﬁﬂgci)mbmed
cyclo yl a Y n .
reclia Hirghied g MgSaduis e LA HoepFes AF SAPPER inder
at reﬁﬁceﬁ%esl@e Mhe @il BAiWbIBd EHZ'QFZG()G Q{L)"knd MROG (125
extracted with aq. 10%citric acid 00 nL). The ag.

| al}ﬁéb waterfAd3hed) ind KCPp G0 2) 5o aﬁ@i "HieanKEHDisEgred at it
v 103%R! SAB! Sat IKLEE 4"; atfef géseﬁﬁ%@gﬁdchh&d the

SO vents ar e “evapor at ed er re uce pyessure. .
Punum:re at dxtmctod with&tQAg dbs 25p 0. Therombined ofge @yers 9ry dricd

o) o s Pelchiiy BRIRGE 42 HhoblreMANE @b Bressure.
P OPGHHRER3Tt B@Tés’l@iéﬂ@ﬁFOE(ﬂ@Aﬁe  BB0AG - 4/1 1o 1/1) yields the title
ory BRI 0] el ok SRy s

15 di met hyl - benzyl ) - car bam)yl ]-3, 6- d| hydro 2H pyri di ne- |
-carboxylic acid tert- butyl ester (H2) By the sange

prédtthte - Batylgimetibolandimyprenvl-vhenil-Tleyelopropyl (-
i patdphy- B Hlup s, (B aRan e st

cyaxiub];nrt}byﬂylamtm(éﬂ) |nst ead of
3- h
CEhARERL O IR K IR R IR LA So 0o

20 f rlggﬂgﬁppfﬁp&n@lj cﬁin&.thﬁrQaIﬁﬁe (§8. mg,@&.685mntoR is hd®d. niihe;mikiSte is
45
2 S35 Flo. BN~ T EYal R SRy 2 B Bz ine

y| Gprepate@Y ByORERRYVe ( Bmination from 3-methoxy-2-methylbenzaldehyde,
Comins, D. L.; Brown, J. D., J. Org. Chem., 1989, 34, 3730, and
cyclopropylamine, 844 mg, 4.42 mmol) and DIPEA (815 mg, 6.32 mmeol) are
25  added. The mixture is stirred at 1t for 15 min, diluted with CH;Cl; (100 mL), and
- extracted with aq. 10% citric acid (100 mL). The aq. layer is washed with CH>Cl,
(50 mL). The combined org. layers are dried m;er MgSO,, filtered, and the
solvents are evaporaied under reduced pressure. Purification of the crude by FC
(CH.Cl: / MeOH 19 / 1) yiélds the title compound (3.36 g, quantitative yield).

30 LC-MS: tg = 1.28 min; ES+ = 64942,



nmet hoxy- 2- met hyl - benzyl ) - car banoyl | - pi peri di ne-1-carb
oxylic acid tert-butyl ester (J1) Pd/C (10% 340 ny)

i s suspended under nitrogen in EtOH (25 nlL). A sol.

of conpound H (3.36 g, 5.19 nmol) in EtOH (25 n)
wos2oe@ittezs7 The mixture is put 15 under H2 ( 3PQBIBROUGHFI641
3 h, filtered over Celite, agd concentrated in vacuo.
The residue is dried under high vacuumto give the
title conpound (2.20 g, 65% that is used further

W 4] DBt §1GB e Y- Ropyllphdhyli ey 1-(2,3-
: 651%@j ¢ uAy - e?feyrt-Bu |Y)gl r?gt]]Pyl 33[{}"- a[r?yl %ry i

op@dmeﬂpﬂ@ﬁwyl)} cagbfl@yﬂ]-éﬁﬁ— y Loc%l—gyg@me 1-carboxylic acr1)d tert-

yl ) - car banoyl ] - pi peri di ne-| -carboxylic
Sritqéeéretrqgﬁf ester (J2) By the sane procedure as

f oBy dorspoa pmcadju,re mhbr torhpaaing G bufnging qulﬂplgpyl%%dﬁnsﬂlyl-

5¢ E} al Q?d f r y re%g?%ve fx}m@aglgg gf? Wb%nzakgﬁ)b@ and
°S?““E°$’B°P5'Ef-“§m"‘ l.a“ﬁf“n"‘“"*y"m@?]. %3[“3‘2“““"" '?ﬂr ol LC e 0
Y cioomting FaBies) & Ry ytisbiena bl prarires Samaomgongs 81 oo

rrggc?l Loinsdj, ssodo/@ch: B8+ THB3(450 i), fol | oned by _the
addi tion of TBAF (1.21 g, 3.84 mmol). The reaction

m xture is stlrred at rt for 2.5 30 h, diluted with

10 ELORE 3(&99 B ‘%@§ﬁ%@wg§%ﬁréﬁﬁi}e§ ig%-réf}élopr%??p(}

org. aye i R
canettoky- atmmihylmcnagl){carU%mqyﬂ]rmaemcbnedfcaﬂbm&ymamd teri- butyl
200% %ﬁ8237 PCT11B2006/ 051641 69 resi due by FC
(HeXAne”/ EtOAc 1/ 1) yields the title conpound =
(OpBC (90%5830 mg) hﬁsﬂﬁcndcﬁlmdék fogehnrin HESH éSSﬂﬂl 3X&.sol. of

( éq%bnfgrﬂg l%%?’@ %yﬁ 59 )t ljgl%tOEIe(ag ¥nL)5 is at{db 3 TTIBK ll_mxtmje is put

15 Dhﬁ{a}é\l hs s e B Ben, | meAIdDOeY defireaghd c&ﬁéﬁud@é& W vc@ﬁ& eIThe
(J4) By the same procedure as f or compound J

{ierignads pediaardu g vaguum dogive she s eompeund 4 i . 65%) that
gglgggegﬁrfgﬁl}e% 41&0612[)19&10:1&0(&. ﬁ/@ MBR = 1:!'3 10;§1n'313§+ 45&5"14’6

{4-[2-(tert-Butyldinet hyI si | anyl oxy) et hoxy] phenyl
QRETIFESE T e ERE e
20 addig@tiy®-banS0)-car0hmoePipsnditd-1-c&bbRylY abd neoi-utyn ester
J2) ' ‘
By the same procedure as for compound J1, the title compound (2.42 g, 85%) 1s
obtained from compound H2 (2.84 g, 4.47 mmol). LC-MS: tg = 1.32 min; ES+ =
635.47.
25
3—[Cyclopropyl—(3—methoxy—Z-rmethyi—benzyl)—carbamoy]]—4—[4—(3—hydroxy—
pr opyl)—phenyl]wljiperidine-l-carb oxylic acid fert-butyl ester (I3)
Compound J1 (2.20 g, 3.38 mmol) is dissolved in THEF (50 mL), followed by the
addition of TBAF (1.21 g, 3.84 mmol). The reaction mixture is stirred at rt for 2.5
30 h, diluted with EtOAc (250 mL) and washed with water (200 mL). The org. layer

is dried over MgSQ,, filtered, and concentrated in vacuo. Purification of the



McOH (40 nmlL) under Ar. The m xture was stirred for 1

h while maintaining the tenperature below 30 C. Ag.
IMHA (115 nmb, 115 mol) was added dropwi se and the

m xture was stirred for 1 h. The m xture was
vaxtooatwed with Et CAc (2x). 15 The comnbi ned orPQI/AB2006/051641
|l ayers were washed with watel, brine, dried over

MySO4, filtered, and the solvents were renoved under
reduced pressure. Purification of the residue by FC

( Eiée%ﬁé B¢ pamexate 1)Et®A€| @Ie;d) @eafsiﬁlé fidd §érﬁ}bsc§1nﬂ1l£6@w €50%).
the title conpound (7.6 93%. LCG-Ms: tR = 1.23
m hC NStz = 150gnip7 ES o= 537.37.
4-[ 4- (2- Hydr oxyet hoxy) phenyl ] pi peri di ne-1, 3-di car boxy
lic acid 1-ten-butyl ester 3-nethyl ester (K2) To a
 soB-[Cofloropyai3adikiktyl-be0zyd)-cak badioplird (B iy THEy (r 6PyL)-

B 4, 86 , 15.4
s b g RS 1 E P B a R e RS e Al 220 it
NHA (the( shHe pmc)ed dm%?r?s Za&oke:ﬁbS Rehpo oﬁﬁtﬁl?o hige ﬁﬁﬁﬁfmlﬁﬂ‘ilnm(aﬁvgﬁﬁlﬁ%) is
was extracted wt or a S
waHaaed rom compd I3 R4 g> ﬁﬁ/&@%@g L5515
filtered, and the sol vents mere reaned under reduced

pressure. Purification of the residue by.FC
( EH-OAE-trepBatddizacth ylsilagyloxy ithyed IngeyidpipFddigsrtpbund

( 5d19?rb%th a7c@ 1- z‘é‘rpbh@i esttg‘ Tm%t}%z]r eétgﬂ (KI)ES"' = 380. 30.
4 M@--([l 20 @258 mihadhivey adddd ned kyll phempoyddt hok ¥ ghb’hyﬂn}o@ in

e i l q
PR A0t 3inat 45 T8 Doty 356 ST Pl P Blnine e
70tg£hg@ﬂaﬁ|$|§r@l§@o\@f30 GQIIID\Q}Jl (mlgl Hg%l (135%40.,915 ﬂrﬁndl)‘ﬂi)h@ added dropwise

| C oro creso , .
,%le?aé ST s i B it g Csbiciadoih BIQAC 210

15 PBPI%: it o %8 1ay'%'F§D{Jv)3re' Hadhed Nﬁfhewﬁé? Qaﬂﬂe) dM&s o{?&aﬂ}{?gm,

to 50 C for The m xture was | owed to cool |

r tﬂltffred taad ¢, soémtSt ¥iere peraeyoi uné@rerednf@dwa@ﬁ@a Wugifjcation of
g?%?d*ue -E %CS A%@Q];)tg%e\r/]\%ﬁbﬂk e § %’i’a\gr%rl}/cﬁt r%%?ure WP the S1;:1tle

drmcm@oumiaﬁ 6\@961%) LO-MEr ed= 1é?|3dnm1ﬁSJse ISO&M S were

removed under reduced pressure. Purification of the

crude by FC (Et CAc/ heptane 0:1 -> 1:9 -* 2:8)

20 ylﬁtﬂ@H&&%x&éthb@)ﬁ@é@@]@[ﬁrﬂ&lﬁl Sdicadbdesis el (17tei3—bu€yl
g, 909 = 1.18 mn, ES+ = 538.34. 10

( reéger)? rpgtﬂ@yl cster (K2)
451“3 adol 4t [cgm{o&n@ 1®h G070 144kl iR e XsehDP %Y PO &nd

under Ar was added TBAF (4.86 g, 15.4 mmol). After stiring the mlxture for1h,
aq. sat. NH4C1 (100 mL) was added, and the reaction mixture was extracted with

25 EtOAc (2x). The org. layer was washed with water, brine, dried over MgSQs,,
filtered, and the solvents were removed under reduced pressure. Purification of
the residue by FC (EtOAc/heptane 2:1—1:0) yielded the title compound (5.06 g,
87%). LC-MS: tg = 0.91 min, ES+ = 330.30.

30  4-{4-[2-(2,6-Dichloro-4-methylphenoxy)ethoxylphenyl }piperidine-1,3-
dicarboxylic acid 1-zerr-butyl ester 3-methyl ester (LL1)



pi peridine-i,3- dicarboxylic acid 1-tert-butyl ester
3-nethyl ester (L2) To a sol. of conpound L1 (0.21 g,
0.38 nmol) in MeOH (2 nL) under Ar was added NaOwe

(6 my, 0.11 mmol).. The mi xture was stirred for 3 days

Wa 200012237 15 Water was added, and the m xt urBCERR006/051641

10

15

20

25

30

extracted with Et QAc. The org. phase was washed with
brine, dried over M\gSO4, filtered, and the solvents
were renoved wunder reduced pressure. The title
Comuﬁﬁe 6f1&9a nd Y(%"/(B 506gs 18 Qﬁma‘ﬂgl ri dr@ichloRMpickds8103.08 ¢, 18
LC M5 =1. ES+ = 538.32. 20 M xture of all
po@gqob; gzglg(@ft@éygcoﬁ@p@n@d (7.31 g, 29 mmol) and PBus (14 mL, 58
6- tho
ol oty B ey 050 k1 B v
, Jllowedite apd dx vt fiteradi ahdithe precipititatwals veashash wigh tofeanhy [The

es (L3) Q 7,00 .0 I .
o WG i TR Dot g WRege PR g B mpe ore
Walﬁye&dﬁiw dsédvhat. M§594,nﬁk¢rad eandathe Sfolven B dwére rrefhoh&;d under
and My (608 2 was_added agai n,

5
mi SEYCE PRt Pvlpr%dhsn Rt ﬂs&@fﬂgfmymﬁ (FiRo<dgpiape 9|1ow 1y9 -
anglef NE48 hE Hi[l@ c Emﬁltd'ag %gloﬁrlgbs%fl (780, IBB). i@ M%nERS— 1.18

mere evapor at ed reduced pressure, and

mi in E8+wedS88%t racted with Et OAc. The org. extracts
were dried over MgSO4, filtered, and the solvents
were renoved under reduced pressure. Drying under

hi @die MEGRILIM y HEFEEE-[HE. 6-DichlsrolEmetyihendxy)@Roxylp Dyl |-
g, .709.. -VB: tR = 1., mn, ES+ =_539 43,

S RGBT ReRT i RO TR S TP U EeT 2SR D) 6.

[ 21“'({ &s@l’ @f G(E}hlﬂﬁﬂd‘tln@fil}% -PFYER@XYih-MEDEXZImL) under Ar was

t e%dﬂ%%%dez@mg -1} psiqbly Tha iopissiure; wassstirged far B gy 30 °C.
aC{yGiel wal ?t{dted ik Yhe dl%ﬁ&lﬁ’% g&%ﬁ 8}(%?&'%%4]1%@%% ) (Tgaﬁgr ; léa\sﬁ was

m xture of conpoun
( S4@hed); w1mdar@xe rigrhotey NgShe @te(eﬂsanmi.h)‘: spersnts tere exgnoved

g\éug]r i ght at 7 okl Hl%t e (C?)f‘np%gndi g‘??ﬂ v@@%ot further

agal n, m Xt ure “was
7qnﬁﬁewema\4(;.aﬂ mgmmﬁe»»mﬁﬂsmwas added agai n, and
the m xture was stirred overnight at 70 C.  Ag. 1M
HCO was added until a pH of 6-7 was reached. The

SOUVRRiesS Merfl FHEBR atetbouBaRrs I 6dUS BU(X8-8REIK & 4-naditHyl-
the m xture was extracted with Et QAc. 10 The conbi ned

orRenexyesv-hed & fiatstadydno A B BIPIDAHUN Y A -br i ne.

Bt Pt XL ARSILAG SRS erec. anc
Compound A2 (7.00 g, 13.0 mmol) was dissolved in MeOH (130 mL). Mg (500
mg, 20.-6 mmol) was added slowly. The mixture was stirred for 1 h, and Mg (608
mg, 25.0 mmol) was added again. The mixture was stirred 3 h. Ag. 1M HCI was

7 added slowly, and the mixture was stirred 1 h at rt. The solvents were evaporated
under reduced pressure, and the mixture was extracted with EtOAc. The .org.
extracts were dried over MgSQ,, filtered, and the solvents were removed under

reduced pressure. Drying under high vacuum yielded the raw title compound
(4.92 g, 70%). LC-MS: tg = 1.16 min, ES+ = 539.43.



reduced pressure. Purification of the residue by FC
(heptane/ EtQAc 8:2 with 1% Et3N) yielded the title
compound (4.92 g, 91%. LC-Ms: tR = 1.16 mn, ES+
539.43. 15 Exanple 1 (rac.)-(1R *, 5S*, 6R*, 7R
W0.2086/{242373- ( 2- Chl or 0- 3, 6-di f | uoro- phenoxy) - pPGHIA2PE6/051641
phenyl } -3, 9-di aza-bi cycl o[ 3.4. 1] nonane- 6- car boxylic
“acid cycl opropyl-(2,3- dichlor o-b enzyl)-amde 20 In

a 25 nL round-bottom fl ask equi pped with a magnetic

st t%g{é% di s9leviad 2, cclorpRuad-ikth (13iheigxy et OEA 1 3MOLY 6'-
in

nm). At 0 C_ 4MHCl - (dioxane, 0,36 n)

i ste&féﬂé@ﬁhé Bkt Bigiife el #eéﬁﬁ%ﬁ%@ﬁh@mﬂaﬂi dr-putyl ester 3'-
@ﬁgl&&ﬂqt4 over 2 h, and then stirred at rt for a
furti %he volatiles are then renmoved in vacuo

and mhgure of wompaund b3 GO .s1Pamumel) apd MNP me, 10.0
Cl -
s a0 AT, B ey 0% Thleon B g 0

W inmoOHREhAdddgrin] Ondithy miFthe mmﬁircxbﬂ)r Grigpt 76 XECr MQNa (54

are th br.i ried ogver 0

£ el Mgl radlapd Feimand B mishes s e JERGRR agC

Cr uge 1MPHOH Wik ddass vabt aigredfi6s7 Mfslrf:achédf UIHehﬁﬂvdﬂ;s were

way of colum chronatograph é{ 95: 5 CH2C12 éw
NHBY2poTalys opyiert i dugefl G ER oAl P SN ¥h Bxacipdowithy BtOAC.

10 63He cdfbind Zeﬁra!asnwé}@ Wahd€Rth z&waﬁlﬂnfﬁ)&ne The org.
4. 6x150 HﬁEC colum (isocratic, 49.8 CH3CN +

4012961, WOt 9166 VisSc Hered) andethe sol@a, wereyyomoved under
Zooﬁuc)e %fe%gmé’ %5%%%&% QP 484dsidkdy T HPlafie/BOAC 8:2 with 1%

7SEQN7y&Hbﬂ3&1&ﬂd1&ﬁmﬂm&(ﬁ9ﬁ§f9h%roE@ﬂé&DMya1@6@@yl$&+:
ggy -3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 6- car boxylic
ycl opropyl -(2,3- dichlor o-b enzyl)-amde 5 In
15a 25 nmL round-bottom fl ask equi pped with a magnetic
stirrer is dissolved conpound D2 (54 ng, 0.064 nmol)
i nfEgrprded (1 nl). At 0 C, 4MHCO  (dioxane, 0.47 ml)
' S(raﬁﬁ{%“’aﬂﬂfsgp%ﬁe ﬁ@% 7 the[S[@i%ledjg 6§ﬁﬂﬁ5rb%eh§xy) propyl]—
warned to rt = ove dthen stirred at
f uphemgh}-39- ﬂlaza’mcyvlﬂ[%\ﬁ |1]1@s1am~é ceHwryhe rmasiéd cwﬂopwafb@ 3-

ang the %#{tl residue is partitioned between
& e SR 50 1%
20 In a 25 mL round-bottom flask equipped w1th a magnetic stirrer is dissolved
compound D1 (31 mg, 0.037 mmol) in CH;CL; (1 mL). At 0 °C, 4M HCI
(dioxane, 0.36 mL) is added dropwise and the resulting solution is warmed {o 1t

over 2 h, and then stirred at rt for a further 8 h. The volatiles are then removed in
vacuo and the resulting residue is partitioned between CHxCla (10 mL) and aq. 1

25 M NaOH (10 mL). The org. layer is separated and the aq. wash is back-extracted
with CH,Cl, (3 x 10 mL). The combined org. extracts are washed with brine (10
mL), dried over MgSQ,, filtered, and the filtrate concentrated in vacuo. The crude
product thus obtained is purified further by way of column chromatography (SiO,,
95:5 CH,Cl,: 2 M NHi in MeOH) to afford the title compound (15.2 mg, 63%). tr

30 = 2.0 min on Agilent Zorbax RX-C18 4.6x150 mm HPLC celumn (isocratic, 49.8
CH3CN + 49.9% HO + 0.1% formic acid); ES+ = 648.1.



10 M NaOH (10 nL). The org. layer is separated and
the aq. wash is back-extracted wth CHCl2 (3 x 10
m.). The conbined org. extracts are washed with brine
(10 L), dried over S, filtered and the filtrate
winmwoewIdt ed i n vacuo. The crude product t hRSI/B2006/051641
obtained is purified furtherpby way of col um
chromat ography (Si 2, 95:5 CH2C12: 2 M NH3 in MOH)
to afford the title conpound (36.1 ng, 87%. tR 15 =
3 Exﬁmﬁbqn Agllent Zorbax RX- C18 4. 6x150 nn1HPLC
ol um i socr CH3CN + 49. 9% H20 + 1%
f o(vrﬁ«? cU&S 5 é%i ?S’@ﬂ?8{41[3 ExXeltlpoe3.6-difluoro- Pheﬂoxy)"PfoPYﬂ'
Aol iyl SRl:0% Bt Rrsls | oan e DRENRKYIC Pici®@P¥| dioHag v, 3-
% g car oxy 1C acl
cy@&bbr@byh@b%mwﬂthoxy 2- net hyl - benzyl) am de The
0 ound 0 -he.. r
s oriscEdirabaetty bl P, ShiRRICHR Aghihck §uRE R Blsolved
2- @tpeinnd 326 (i frigum)r{mpheﬂml) inLCHN; (l RuE). 0.0 °@j AM HCI
ES+ 583. 2

Xft%e_, 2’1 GméS R P%{ég dﬁ()pr?@fenzi“ﬂd tbchgeﬁultmg solution is warmed to t

OXM)er grhomd thieP QAR at }rﬂ@t Pafrihgi 8- Fhe GAnMIOX Nt itlgenatinved in
cyclopro yl - (3- met hoxy- 2- met hyl - benzyl ) - am de The

t i Y4ceo seshideaerplting revidisals @am&'@%@rbﬁt‘ﬁ@% (1Qé#e)r d ag. 1
10 DrRCREIR10 %ES‘ CEhOGE 1:9HAY Sepal A A PIRY MR B exiracted

59‘51t143’H2‘EM3mI1@ ﬂwmao@mgﬂsﬂg amm@wmlmbnmm
+ 14?3@1&’%% %ﬁdé‘%gg o EL tere and Edggilr\gﬁg oLt i vRAS Yihe crude

C ylﬁijo@lﬂit oy bbtéﬁlemﬂwiﬁyﬁd EurﬂEf by vap ehZ)}]{dn)h dn‘bldetog'ﬂaphy (SiO,

or € G LNEv i bR Fea ] Bt ot AR 1.

15 2 338-thini dl Ngareﬁph&@@i RXLCMpex 198 nﬁnQﬁ&&: Balicnn BSduratic549.8
567. 48. Exa

4- GG+ %H&d (1% fernrie G@%Eﬁﬁefr@ﬁ;l) propyl ] - pheny

| }-piperidine-3- carboxylic acid

cyclopropyl (2, 3-di net hyl - benzyl )-am de 10 The title
3is prepared according to the genera

prLP ?ﬁ%!b Cﬁil%ro—g 6b c%gluoro-phenoxy) propyl] -phenyl}-piperidine-3-
20  carboxylic acid cyclopropyl-(3-methoxy-2-methyl-benzyl)-amide
" The title compound is prepared according to the general procedure described
above, from compound J3 and 2-chloro-3,6-difluorophenol. LC-MS: tg = 0.99
min; ES+: 583.23.

25 Example4
4-{4-[3-(2,6-Dichlor o-4-methyl-phenoxy)-propyl]-phenyl }-piperidine-3-
carboxylic acid cyclopropyl-(3-methoxy-2-methyl-benzyl)-amide |
The title compound is prepared according to the general procedure.described
above, from compound J3 and 2,6-dichloro-p-cresol. LC—MS: tg = 1.02 min;
30 ES+:595.43. '

Example 5



above, from conpound J4 and

2-cl -doro-3, 6-difluorophenol. LCMS: tR=1.00 mn;
ES+: 567.26: Exanple 7 15

4-{4-[3-(2,6-Di chl oro-4-net hyl - phenoxy) - propyl ] - pheny

W 20pi/128237di ne- 3- carboxylic acid PCTAB2006/051641

10

15

20

25

30

cycl opropyl - (2, 3-di net hyl - bepzyl )-am de The title
conmpound is prepared according to the genera
procedure descri bed above, from conpound J4 and

2, S4yz 1, pqumeeﬁbnoprh@yutﬁenyﬂ} fideridifie-3-ciioxylic
579 44, 20 Exanp 2-Chl or o-6-fluor

0- %ﬂﬁﬁﬂﬁﬂFQBﬂéﬁé%V?oﬁWZ6%???1§ﬁéﬂ%ﬁnﬂ&% i peri di ne- 3-

Caf‘lkléoﬁﬁe 'cﬁmﬁ&hﬂ is Oprepared accordmg to the general procedure described
cycl opropyl - net h benzy %3an1 e The title

c othowesfpni sonmcelpéﬂ éan@%é@r@ﬂhqw nph é%é’h% itk 0.98 min; ES+:
pr ure described 25 above, from conpound J4 and
2-chl of o- 6-f |l uor o- 3- net hyl phenol. LCMs: tR = 1.04
nin ESt+: 563.47. Exanple 9 4- {4-[3-(2,3,6-trifluor

hen o y)-pr opyl]-phenyl)-piperidi ne-3-carboxylic
©Qycl opropyl - (2, 3-di et hyl - benzyl ) - ani de WO
20&9@4 @?@Zéﬁlopﬂ/dcﬁﬂﬁ&ﬁf k64D -profylThaeiyll-bpetidmraind

IS prepared according to the_ general procedure
desiEpppdg acidisyglopr any ﬁ%%éﬁﬁ%ﬁbﬁ’d gyl ide

2, in % cel escri
55’%&@21‘81{16 'ggfgggﬁﬂapﬁeﬁl}gﬂ)ar?dégcd@ 3%*% Thel e rdll RoceERE: described

431?opwa f{rmn [cgmeuI@Lm elm 8 aétdﬁt}mqm@m&ly)b@%&ytpmé 00
§g %? ne- 3-carboxylic acid
Opr 2, 3-di met hyl benzyl )-am de Conpound D3
(O 068 g, O 10 mmol ) was dissolved in CH2C12 (1 nl)
n@‘ﬁ%@~§ was cooled to 0 C. 4MHC in dioxane (1
my* dded and the reaction 10 m xture was stirred
f of- (4L [3(228-Dichior bREmSMHyY- ?n&@xwpﬁo T{(l&;ﬂiéhﬁl}qﬂpdﬂiﬂ@é’ 3-

reduced pressure. Puritication of the residue by

HRtach g ydic deld qyRlePtapyl-£2-¢8ipeilinkibeayDegide 6309 . LC Ms:
t R udRoMbAundER prepR&il aéérding to the general procedure described

above, from compound J4 and 2,6-dichloro-p-cresol. LC-MS: tg = 1.04 min;
ES+:579.44,

Example 8 _ . ,
4-{4-[3-(2-Chloro-6-fluor o-3-methyl-phenoxy)-propyl]-phenyl }-piperidine-3-
carboxylic acid cyclopropyl-(2,3-dimethyl-benzyl)-amide

The title compound is prepared according to the general procedure described
above, from compound J4 and 2-chloro-6-fluoro-3-methylphenol. LC-MS: tg =
1.04 min; ES+: 563.47.

Example 9
4-{4-[3-(2,3,6-trifluoro-phenoxy)-propyl]-phenyl}-piperidine-3-carboxylic
acid cyclopropyl-(2,3-dimethyl-benzyl)-amide



Exan'pl e 11 15 (3R

4S) - 4-{4-[2- (2, 6-Di chl or o- 4- net hyl - phenoxy) - et hoxy] - p
henyl }- pi peri di ne-3-carboxylic acid

[ 2- chl or 0- 5- ( 3- net hoxy- pr opyl ) - benzyl ] -

woyhaespyl - am de Conpound D4 (0.076 g, 0. 10PGHitBR006/051641
was dissolved in CH2C12 (1 mg) and the sol. was

cooled to 0 C 4MHC in dioxane (1 nL) was added and
the reaction 20 m xture was stirred for 1 h at it.

Thenes aHy @Binpolar B B RB&T actcaﬁhm}gwkemher SHER r§ s Wescribed
Purification of the residue HPLC {} i el ded th@gtltl e

c otheBe AP Zompeynd J 4704 2,3 ,é@ﬂ@m?lmn GOYSir LEGmin; ES+:
664514k. Exanple 12 25 (3R

45)-4-{4-[2-(2, 6-Di chl or o- 4- met hyl - phenoxy) - et hoxy] - p
henyl } - pi peridi ne-3-carboxylic acid

[ 25 c:ar11ll1 r%S (2- met hoxy- et hyl ) - benzyl ] -

cyc)f ppropyl am de Conpound D5 (279 ng, 0.375 mmol)

WaGadlj- SR, ved 485 M-CHR (L@, 4-Bidiilro- 4Fineﬂshjhenon§a@thoqdpb@yl}-

to 0 M.i.n | oxan

T%Pﬁl%agéa@%agc:@fw P%"d’Pé{fQ@él éﬂ%ﬂ‘j%%yﬁﬁ& £ 4M

I rcail a3 (fb gm)lo Wﬂﬁol)id’dﬁdismdnn cand,tth mlmanm theol.
was s red h at A (4Min di oxane,

\yawlqld@e@ °CagféMrﬁClanudeﬁ@enﬁlxmm & af g deg iifrdr @a rff%ﬁﬂon

T

s| prodstuley Posifeation Db érenesiduerty HRISC friclded ltlmohttw;empound (37 mg,

I sgl ut . T rg. ol a as dried over MgSH4,
fi%@r%@ﬁ%@?:@%ﬁﬁg%% " renoved under
reduced pressure. Purification of the residue by FC

(l\/b()—l/ CH2C12 1:19) yielded the title conpound (120
IlcMs: tR = 0.96 nin, ES+ = 645.49. 5

15 EX@ ' e 13 ( 3h-4-{4-[2- 26-Dichloro-d-methyl-phenoxy).cthoxy] henyl}-
EX()RE [2-(2;6- [hl[or(o - et hyl - ph e%opxy -e% hoxy ?l 5
, Bperading3-@rboxylic ac:1d [2 chloro-5-(3- methoxy propyl) benzyl]-

he ] bi pyridinyl -3'-carboxylic acid
2@%@% Jl%%(@ nmet hoxy- pr opyl)-b enzyl]-cyclopr
op(yd)mpcmnd ®410.0%6 go().lo ofma pwpodingh1DE iff SEHiﬂlzgl ml.)30d the sol.
n CH2Cl . was cQo
(4% PRI e(% Alﬁééﬁfiff? digsansl] fafgj 8 4 i Bfggiction
20 StihfxifE Wallstided for 1 h at rt. The solvents were evaporated under reduced
w pressure. Purification of the residue by HPLC yielded the title éompound (44 mg,

67%). LC-MS: tg =0.99 min, ES+ = 661.41.

Example 12
25 (3R, 45)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid [2-chlor 0-5-(2-methoxy-ethyl)-benzyl]-
- cyclopropyl-amide
Compound D3 (279 mg, 0.375 mmol) was dissolved in CH,Cl; (3 mL). The sol.
was cooled to 0 °C, and HCIl (4M in dioxane, 1.00 mL) was added. The mixture
30  was stirred at 0 °C for 1 h. HCI (4M in dioxane, 1.00 mL) was added again, and
the mixture was stirred for 2 h at rt. HCI (4M in dioxane, 1.00 ml) was added
again, and the mixture was stirred for 3 h at rt. Aq. 1M NaOH was added until the



h at rt, and the solvents were renoved under reduced
pressure. CHZO Z was added and the m-xture was
- washed with ag. 1M NaOH The org. |ayer was dried
over MySH, filtered, and the solvents were renoved
wnzbes/10e3tuced pressure. 15 Purification of tPEI/IB2006/051641
residue by HPLC yielded the ysacemc title conpound
(621 ng, 63% . This racemate was separated by HPLC
(Regis Wielk, eluent B 75%-4 30% over 30 min, then:

| SRElt@ki was slfgﬁ%r thhdi¢. € ThE FHQKR waR FilteRt ajvee touldd. Mie org.
27% . LC M 95 nmin; ES+: 684.49. Chiral HPLC

colayiermway gried p‘yeloMgSQz;, fl@grchgqﬂjpl@ q_q]yqn@chre removed under
45)6(1906&%1-&@%@ Phstl.apRof ﬂlg?ésmdewmmeﬁﬁl 19} yiekded

hetha tijld comp@ind ' (] 1 pgr0Ga)n C-18ES: brar fb@&fmm &ESaei of5.49.

[ 2- chl or o- 5- (2- met hoxy-et hyl ) - benzyl]-cycl opr

opyl -am de A sol. of conmpound D7 (1.12 g, 1.50 mmol)
| NEXCHREIRA3(4. 13 nL) was cooled to O 25 C, and HC

St4TR o T orBB0 (7 e T beh i et ticngry v b Pt S -
Unﬂ@i&hﬂ}%{@eﬂ]bﬁfﬁﬁﬁlﬁl@ e Wasciadded-chad-st{3emethoxy-

m xture was washed wth aq. 1M NaOH. The org. |ayer
vvaBrQ?D’DéwﬂéﬂkWClmspﬂ an111|C1Pter ed, and the sol vents

WeR §of %ff@dafg&qbu&i@gg fla F.gg nRhGS SHER,C, Rurd &LP@Eé QR0 0

the resi e racemc tit
co‘?qt;mudl (HI(IK{@M mghoxaﬁb $@%mL5I’Wasadda¢eW’mt anm was stirred for 3

VB R SR SO eSO Pk MR e bt ia added

Ob:hﬂ' 08 ehik thfe/wiDwashéd With ahciﬁﬁ\laﬁ)ﬁ TR g lﬂyeﬁi ,waEaﬁed over
646.50. Chiral HPLC colum: tR = 17.4 mn.

20W88920 SityrepCrnd BPO 0BG 2ieTe 7gMOEsty ¥PE 1@uze§Rpressure
15 45};@&&& Of thé'r d&d@b PP e %eﬂ%& el ra&Bﬁ@ AMY SorRbdaR ¥821Rng,

pi per 1 di ne- 3=carboxylic acid
{ 263%1) oThis Sader@teowai Sdpated-tat HYLANRegis W’&ft]hydh]lent B 75% —

geﬁ@éﬁ}"@rg%‘ﬁm’% %ﬁ%'zs’gg%%eﬁ@%ﬁggﬁﬁg&%@ r\?%%gqt Jﬁ%? me,

COPRRINA-WES ;00 DaisEd; K9+ 68449, CREJOHINET cdlivan:Sh ep9)o. min.
LCGMS: tR=0.83 min; ES+ 682.21. 10 Exanple 16
(3R

20 4%}(&@1@—1&2 (2, 6- Di chl or o- 4- et hyl - phenoxy) - et hoxyl - p
e(r}}l/? 48)-6-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-1',2",3",4",5',6'-
hexahydro-[3,4'bipyridiny}-3'-carboxylic acid [2-chlor o-5-(2-methoxy-ethyl)-
benzyl]-cyclopropyl-amide
A sol. of compound D7 (1.12 g, 1.50 mmol) in CH,Cl, (4.13 mL) was cooled to 0
25  °C, and HCl (4M in dioxane, 3.75 mL) was added. The mixture was stirred for 3
h at rt, and the solvents were removed under reduced pressure. CH>Cl, was added
and the mixture was washed with aq. 1M NaOH. The org. layer was dried over
MgSO4, filtered, and the solvents were removed under reduced pressure.
Puﬁﬁcaﬁon of the residue by HPLC yielded the racemic title compound (392 mg,
30  40%). This racemate was separated by HPLC (Regis Whelk, eluent B 75% —
30% over 30 min, then isocratic). The title compound was obtained (167 mg,

27%). LC-MS: tg = 0.94 min; ES+: 646.50. Chiral HIPLC column: tg = 17.4 min.



pi peri di ne- 3-carboxylic acid
{2-chloro-5-[(3,3,3-trifluoro-propi onyl am no) -

nmet hyl ] - benzyl }-cycl opropyl -am de Prepared accordi ng
to the general conditions B, from conpound D9, the
WO 1€12945 conpound was obtai ned (30.0 ng, 42P6TIAIM6/051641
two steps). LGMs: tR = 0.95¢m n; ES+: 727.81.
Example 17 (3R,

4S) - 4- {4-[ 2- (2, 6- Di chl or 0- 4- et hyl - phenoxy) - et hoxy] - p
henyl } - 20 pi peri di ne-3-carboxylic acid

{2 chl oro 5-[(cycl opropyl et hyl - am no) - :

rre Exympledénzyl } - cycl opropyl - ani de Prepared accordi ng

frﬁée gener afq &%mggfzg%%a negré ﬂ%tﬁﬂ%@f%)%l@oxy? Beenyl}-

conpoun
st p]psr)mmk:&mbox}mc_ac@d g2-alayo- 5 IEgi—dL@KQogﬂlyla_mmo) -methyl]-

4 g fyﬁfy?]ﬂgr(of?]é?ﬁ ¢hl or o- 4- et hyl - phenoxy) - et hoxy] - p
hebibgred pe@edihg ito ahd garrd aoyditionaBi drom compound DS, the title

cy Y o APAET SO PR3 B VoG WRh PO i = 083 min

geper-ajgreendi ti ons B, from conpound D I the title
conpound was obtained (30 ng, 46% over tvvo st eps).
LCG-MS: tR=10.91 nmin; ES+ 658.25. WD 2006/129237

10 Pgh}fﬁ@gq?l 051641 77 Exanple 19 (3R

2-(2,6-D chl oro-4-net hyl - phenoxy) - et hoxy] - p
he®R,}- pi perdSdidnld-[3-(2 arDigkipt ¢-4-ragthyl-phenoxy)- ethoxy} -phenyl}-

oRPBR bRk RoTE. pheRn 2ahEk Bt A8 bl Propionyigmino)-
c omditlyl|ostaz3 }-chdlopropohpoided D12, t he title conpound
\ﬁas eg;te Iagceog 1%%_;0 ti@)en‘ger@gﬁ % o r%t‘rgo ér%tggg%%ggulﬁg_lj)\@ th% I%ﬂle
15 4Seon€po{1&d s bBlafrd(F 3@04%% RN o RN OKEIMSIREXY 5 frin;
E§+ 727.81.

Example 17 : :
(3R, 4S)—4—{4—[2—(2,6—Di¢h10r0—4—mcthyl—phenoxy)—ethoxy]—phcnyl}—
20  piperidine-3-carboxylic acid {2-chloro-5-[(cyclopropylmethyl-amino)-
methyl]-benzyl }-cyclopropyl-amide
Prepared according to the general conditions B, from compound D10, the title
compound was obtained (20.3 mg, 30% over two steps). LC-MS: tg = 0.84 min;
ES+: 672.30.
25
Example 18 _
(3R, 4S)—4—‘{4—[2—(2,6—Dich10r0—4—methyl-phenoxy)~ethoxy]—phenyl}—
piperidine-3-carboxylic  acid  [5-(acetylamino-methyl)-2-chloro-benzyl]-
cyclopropyl-amide |
30 Prepared according to the general conditions B, from compound D11, the title
compound was obtained (30 mg, 46% over two steps). LC-MS: tg = 0.91 min;
ES+: 658.25.



pi peri di ne- 3-carboxylic acid
(2-chl or o- 5- net hyl am nonet hyl - benzyl ) -
cycl opropyl -am de Prepared according to the genera
conditions B, fromconpound D13, the title 15
wop@Leazs7was obt ai ned (24.1 ngy, 38% over twoPGHBEREK/51641
LC-MS: tR = 0.81 mn; ES+: £30.26. Exanple 21 (3R
4S)-4-{4..[2-(2, 6-D chl oro- 4- et hyl - phenoxy) - et hoxy] -
phenyl }- 20 pi peridi ne-3-carboxylic acid
{2-chloro-5-[2-(3,3,3-trifluoro-propi onyl am no) -
ethyl]-b en zyl }-cycl opropyl -am de Prepared
acB®®plad®t o t he general conditions B, from conpound
Dl4s the titl gy anpqurdy; 1 P-fhx v 88 Bn v -
o B tup stepn) CONE TR G g i) Mbryt Qe
25pipradipe S-22b¢:afc  acid  [2-chloro-5-(2-methylamino-ethyl)-benzyl]-
54§%kﬁ?ié%h%hﬁ&eﬁ'u chl or o- 4- et hyl - phenoxy) - et hoxy] - p
henyly- “pI peridi ne-3-carboxylic acid :
[ 2Prepdred accordize & Iyl gmiend cedditydnk -Befinay |compound D12, the title

cycl opro -am de rep d accordi e .
oo e GRS T3 o E SR ne, LISy 7082 min:
coppowadrsas obtained (11.8 ng, 18% over two steps).
LC-MS: tR =.0.83 nin; ES+: 660.28. WD 2006/ 129237
PCT/ 1 B2006/ 051641 78 Exanple 23 (3R
0 4S:.4- 2- (2, 6-D chl oro-4-net hyl - phenoxy) - et hoxy] - p
lohgéﬁﬁ?é%gPperidine-3-carboxy|ic acid
[ 583R2- acet y| atf)-doldd2HPO)Digklort-drmectherphenpxy)Sthoxy]l-phenyl }-
cycl opr.opwl - am de. Pre ed ac i al )
ComuPRTERY bR CoRaEtn CEIEEA PRy oG Rene)
wasychpt epytachiddl. 8 ng, 18% over two steps). LC-Ms: tR

= 0.93 mn; _ES+: 672.27. 10, Exanpl e 24 (3R .
2 Srented aEOhgine & B e AR P T SoupHiEt Ry e fite
15 hedilpound was obtained (24.1 mg, 38% over two steps).. LC-MS: tr = 0.81 min;
ES+: 630.26. '

Example 21 _
(3R, 48)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-

20 piperidine-3-carboxylic acid {2-chloro-5-[2-(3,3,3-trifluoro-propionylamino)-
ethyl]-benzyl}-cyclopropyl-amide ' |
Prepared according to the general conditions B, from compound D14, the title
compound was obtained (30.0 mg, 40% over two steps). LC-MS: tg = 0.96 min;
ES+: 742.24.

25
Example 22
(R, 48)-4-{A-[2-(2,6-Dichloro-4-methyl-phenoxy)-ethoxy]-phenyl}- -
piperidine-3-carboxylic acid [2-chloro-5-(2-ethylamino-ethyl)-benzyl}-
cyclopropyl-amide

30  Prepared according to the genmeral conditions B, from compound D13, the tide
compound was obtained (11.8 mg, 18% over two steps). LC-MS: tg = 0.83 min;
ES+: 660.28.



pi peri di ne- 3-car boxylic acid
{2-chloro-5-[(2-fluoro-ethylam no)-nethyl]- b enzyl
}-cycl opropyl -am de Prepared according to the genera
conditions B, fromconpound D17, the title 15

Woonpsoad7 was obt ai ned (21.2 ng, 32% over twPEYIBpWY/051641
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15

20

25

30

LCGMS: tR = 0.82 min; ES+: 7§82.21. Exanple 25 (3R
4S)-4-{4-[2-(2,6-D chl or o- 4- nmet hyl - phenoxy) - et hoxy] - p
henyl }- 20 pi peri di ne-3-carboxylic acid
(2-chl oro- 5- et hyl am nonet hyl - benzyl ) -
cycloproggl-anide Prepared according to the genera

B, fromconpound D18, the title conpound

b d Gk
Sgrobt o et s ARENL BB i

43})113@41({1146 pzal(b@xﬁhca clakidr o- B- @achvﬂw@lnemayl)ﬂ@hlﬁmwn@ll-
he g %m S’LE&‘H d| ne- 3-car boxyl ic acid
(i’g c]ﬁ oFo-

cycl opropyl am nonet hyl - benzyl ) - .
C)er:pnperdombrdmgn tibethd Cgeﬁ&reip:a:médmas Borfahinm gompomkieDlé the title

general conditi.o und, D [
S RECTHEET 148 TS R RSB or < U dt 595 min
LGIVBr71. .= 0.81 nmin; ES+: 656.24. WO 2006/ 129237

PCT/ | B2006/ 051641 79 Exanmpl e 27 (3R,

4S) - 4-{4-[2- (2, 6-Di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
hefylipie #4 peri di ne- 3- carboxylic acid

[ 2- chloro 5- (2-cycl opr opyl am no- et hyl )-benzyl]- 5
cy@Ropr opyl - &bi- %4@@@113@@11@:@%%%@@Qmée@@n&menyl}-

d
ISR SO TR SRS SRR
= HenB2}- Q?cﬂbproﬁﬂ#ﬂmﬁé'o 24 10 Bi ol ogi cal Assays 1.
g%%ﬂ%dla%qc%rﬁmgﬁ%stﬁérﬁg erﬁ) con tlofcig an'?}o?n @glgpound D17, the title

compound was obtained (21.2 mg, 32% over two steps). LC-MS: tg = 0.82 min;
ES+: 682.21. '

Example 25

(3R, 45)-4-{4-[2-(2,6-Dichlor 0-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid (2-chlor o-5-ethylaminomethyl-benzyl)-
cyclopropyl-amide

Prepared according to the general conditions B, from compound D18, the title
compound was obtained (38.7 mg, 60% over two steps). LC-MS: tg = 0.81 min;

ES+: 644.20.

Example 26 )

(3R, 48)-4-{4-[2-(2,6-Dichlor 0-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid (2-chloro-5-cyclopropylaminomethyl-benzyl)-
cyclopropyl-amide l

Prepared according to the general conditions B, from compound D19, the title
compound was obtained (41.1 mg, 63% over-two steps). LC-MS: tg = 0.81 min;
ES+: 656.24. |



inhibition 15 1.1 Preparation of Angl-BSA conjugate
1.3 ng (1 pnol) of Angl [1-10 (Sachem H 1680)] and
17 nmg (0.26 nmol) of BSA (Fluka, 05475) were

di ssolved in 4 nL of O 1M phosphate buffer, pH 7.4,

Ve 208¢/128087ch 2 nL of a 1:100 dilution of PCT/IB2006/051641

gl ut ar al dehyde in H20 (Si gnmeeG 5882) was added
dropwi se. The mi xture was incubated overnight at 4 C
then dialyzed 20 against 2 liters of 0.9% NaC, twce

for 4 hat rt, followed by dialysis against 2 Iliters

of PBS 1X overnight at rt. The solution was then
flﬁf@}‘l%]&%tha&/rlnge filter, 0.45 gm (Nal gene,
Cafsx No. 194-25454.2]B%.- eeﬂloyeatlﬁetﬁﬁtp&eog)m HPhenyl}
pol ypropyl ene tubes in 0.05% sodi um azi d (v:

at PipesdncPrragborpbic, ackb [2- clzlonréﬁ%rpmhmmpﬂﬁmeae\et)m@wenzyi}

co oliter plates (MPT384, Maxi SorpTM
ﬁtfoq’mgge :Mngibat ed overnight at 4 Cwth 80 | of
An@ﬂepz(r&d 1@0BEAe toteugrabm] coirditinng dB, Jfrdr@@owﬁuanE’(BSh&mﬂe

a teflon beak xac lut d
o 1Pyt ehpREREE s e balovl (RO ShTRREG g2 min
bl B&kigrg.280l uti on [0.5% BSA (Sigma A-2153) in PBS 1X,
0.02% 30 NaN3], and incubated for at least 2 h at rt,
or overnight at 4 C. 96 well MIP (Maxi SorpTm Nunc)

10 WeBRI1 jadavéth 200 pl conjugate and bl ocked with

15

20

25

30

250 | 2006/ 129237 PCT/ |1 B2006/ 051641 80 bl ocki ng
solution as above, except that the bl ocking solution

copt h S
LS BR gl ) 2 854620 R L g i
384hiketidn MTP 5 The Angl- (1- 10) BSA coated MIP were
washed 3 tinmes with wash buffer (PBS 1X, 0.01% Tween
20) and filled with 75 | of primary antibody sol ution

(ahuPrep&mgﬁomﬂA@FBSﬁcmjagﬁbl uted 1:10 in horse

o 8B gonih S AT bl BRR TR il Rl 9 2pppmon of

BISA [fFluita, 45479 Wdrd c@s‘solv&mm 4 il Eif 0 leplhdsﬂla(teobuffer pH 74,

standards in assai buf f er) (see wer e
i

t rdte] ghigh; ofai 1198 Ffuden ot glawraé% Yo 161%%1&% é882>
. n@m@heﬂd@yefsel qh& nﬁituﬂ: Was 13@Lﬁo§t%d o{ré}ﬁlghlnéi ubst, 'tli%ﬁ diddred

plates wer e washed tines with wash fer and

i ricainal 2 Htergph @19%5&161 awige 8014 bt fcalﬁWﬁd ] bl@ﬂiyslsl ainst 2

o1 DR PRABRT M BT ROy 608 TR it e

T diilte?, Ou4atum (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-Angl coated MTP

Microtiter plates (MPT384, MaxiSorpI™, Nunc) were incubated overnight at 4
°C with 80 pl of Angl (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 ul of blocking solution [0.5% BSA (Sigma A-2153) in PBS 1X, 0.02%
NaN;], 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



The plates were washed 3 tinmes with wash buffer and
then incubated for 1 h at rt 15 with substrate
solution [1.89nM ABTS (2.2'-azino-di-(3-ethyl -
- benzt hi azol i nsul fonate)] (Roche Di agnostics, 102 946) -
hWo@1BBTM H202 [ 30%  (Fl uka, 95300] in subBEFHI2806/051641
buffer (0.1M sodi um acet at e, g0. 05M sodi um di hydr ogen
phosphate, pH 4.2). The OD of the plate was read at
405 nmin a mcroplate reader (FLUOStar Optinma from
BMadbckiddh eolwﬁ@ohs%ba? eﬁéeptsﬂgt the Wil dcRipg 20Iutibe cér&?ihédh?)% BSA.
reaction was quantified by conpar] the QD of the
s ahf B2l £aq hertortin tigckipEp RGRAH %FO&E rytuth.
"Angl (1-10), measured in parallel. 2. Primary renin
i nhi bition assay: 1C50 in buffer, 384 well MIP The
r ehP g Sdp ing84 agdMED from an assay descri bed _
be i i : - LA,
5 1o B Rab U e APy RaTiES BAOE WA el Bfsr B
st €%, 0.01%chwdsh 20 tand dibtad withnThpl ef paoarpanebody golutionganti-

subst.rat.e (commey.cjal n_ tetrad tide.renin .
S ter RS EoP Rl R TPs et GTBRER] % CRefmation
( Asgl:)00’ 000 fhhesaybrefonPEH €Y, 1thMeERTA PO $A, A gH).iSul of
measur ed by an inmunol ogi cal ass a%s_ (enzglrre I muno

cqu%fﬁ [

asbgyeniEredetion oy sndards dy agey &% BHowhvereadded to the

10 | Spri:AMY dnBGhdyabRiYon 1€ ife! fatkSw¥RriMcubeRs iokbvehads vel Afier
suited for rénin activity neasurenents in buffer or

i nthp|ipanationsihe plasest ferel wished Ackmes with srslpufenind inedated
R e e

" me@snerehammRidstitrae, AT 934V, ditntech]:21008 in prshbufierhfos ayh at tt.

d to | ow pM co ntratjion.. 2.1 Methodol o

Rt R R R e S Sk St i Biffed SO R dpr 1 at
15 ( P8 éx,suammeE_ gTéohiﬁblr%% [Bsmb nMpH A(M)SB hhl@lm‘rhzilni)—zdci)—(?)—ethyl—

tetradecapeptide (1- substrate che

L ARG Gy SRar ol TR QAP or B (30%,

SSERRY, (93808 i fBar@ndherer S@aM DiHdhes Mg, PH.SNIX §6kium

at 4 Cat aratio of 100:30:10:145. 47.5 pl per well

of dihydipgenpphenphatenabl 4.25nErePPeef the tlatg Blay peadpif| 49aem in a

pl P -est .
G B RE . PORE) onkRR il BRRD THPSANALR of Anel duine
20 t otht henin eaaivinwyastgoantified bylvatmpariegg thd VDO the s@udle with the OD
t he end .of. the i.ncupatij.on period, 5 of the renin
A et ATER GO PSS iR Bl ) Ver e
transferred into EIA assays (as described above) and

Anqu produced by renin was _quantified. The
- Primary renin inhibition assay: 1Csp 1n buffer, 354 well MTP

The renin assay was adapted from an assay described before (Fisbhli W.etal,
25  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 (Angl). In the
second step, the accumulated Angl is measured by an immunological assay
(enzyme immuno assay, EIA). The detailed description of this assay is found
30 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
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20

renin inhibition (Angl decrease) was

cal cul ated for each 15 concentration of conpound and

the concentration of renin inhibition was detern ned

that inhibited the enzynme activity by 50% (1 C50). The

formula (1) exhibit |C50 val ueBCHBR2MeéN1641

0.1 nMto 300 nM especi al | ygjbetween 1  nM 030nM

Exanpl es of inhibition: Cbnpound of Conpound of 1C50

values [nM 1C50 values [nM Exanple No. Exanple No.

1 fndiPed Bsshly BiBe 0210 phP iRik pAsdile tol BekbuiklinRibitor FBnitidBin this

0.17 20 WD 2006/ 129237 PCTI | B2006/ 051641 82 d ai s

1. PABENASTHN dovR LR MMM gr oup consi sting of

pi peri di ne carboxylic acid amdes of the formula (1)

5M QNRL O(l) Uv WHN NHnNn wherein 10 Wis a

phahMethpdgjogyt a six- menbered, non benzof used

sar [

mg?igﬁﬁb?%aglk nd nﬁéﬁ 3 é;@gi u)b%%%a&r%ugt‘&ggn{y 154 019&@1 E’i‘:h%'fo 1%
BSA, pH 7.4), human tetradecapepude (1-14) substrate (Bachem M 1120) [SpM

in 10mM HCI], hydroxyquinoline sulfate (Fluka, 55100) [30mM 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

per cent age of

this premix was transferred into polypropylene plates (MTP384, Nunc). Test

compounds were dissolved and diluted in 100% DMSO and 2.5 pl added to the

premix, then incubated at 37 °C for 3 b. At the end of the incubation period, 5 pl
of the renin reaction (or standards in assay buffer} were tr‘ansfcrred into EIA

assays (as described above) and Angl produced by renin was quantified. The

percentage of .renin inhibition (Angl decrease) was calculated for each

concentration of compound and the concentration of renin inhibition was

determined that inhibited the enzyme activity by 50% (ICsp). The compounds of

formula (I) exhibit ICsy values between 0.1 nM to 300 nM, especially between 1

aM to 30 nM.

Examples of inhibition:

Compound of Compound of | .
I1C 5o values [nM] ICsq values [nM]
Example No. : Example No.
1 0.65 16 0.23
2 0.19 21 - 0.50
10 0.31 24 - 0.38
13 0.17




position; V-represents a bond; -(CH2) ; -A-(CH2)s ;
-CH2-A-(CH2)t-; -(CH2)s A-; -(CH2)2- 15 A-(CH2)"-;

-A-(CH2) B-; -CH2-CH2- CH2- A-CH2-; - A- CH2- CH2- B- CH2-;
-CH2- A-CH2-CH2-B-; - CH2- CH2- CH2- A- CH2- CH2-;

. WOGHIS/ BT CH2- CH2- A- CH2-; - A= CH2- CH2- B- CH2- CROI/IB2006/051641

10iC

15

20

- CH2- A- CH2- CH2- B- CH2-; - CH2-@- CH2- CH2- CH2- B-;

- CHZ- CH2- A- CH2- CH2- B-; - O CH2- CH( OCH3) - CH2- O-;

-O CH2-CH(CH3) - CH2- 0-; -0-CH2-CH(CF3)-CH2- O

- - C(CH3) 2-CH2-O; - O CH2-C(CH3) 2-0-; 20

- 0" 2-CH2-O; -OCH2-CH(CH3) - O ;
-OCHCH3)-CH2-O; -O CH2- C(CHCH2)-0-; or -

-0 C(CH2CH2) - CH2-O-; A and B independently represent

- Ot. ArconfpoindB&ieckddr fegn elsenbep tnsistisg bf piperiisr ydrboxylic acid

ran tri r tetra-substituted aryl wherein
%\Pg&q@%ﬂf‘ are i ndependently sel ected fromthe

group consrstlng of hal ogen, al kyl, al koxy, and
-CF3; or -, or tri-substituted heteroaryl
wher ei n the stltuents 5 are i ndependently sel ected
fromthe gr p consi sting of hal ogen, alkyl, al koxy,
and -CF3; represents nethyl ene or ethylene; 10 M
represents afNafgl', quinolinyl, isoquinolinyl,

di hydr og ' or tetrahydroquinolinyl group

wherei n~sai'§ groups can optionally be nono- or di-
substi tut ed Wwith-gubstityents (Hdependently sel ect ed
fr \/he grg ixting, of alkyl; alkoxy; -OCF3;
; 3 ; R&.Io en; al kyl-0O (CH2) ot - CH2-;

_ ; 2N- (CH2) 04- CH2-, wherein R
i s 1 ndepende etected fpromthe 15 gr oup
consisting o yd ogen | kyl (optionally substltuted
by one, two or three fluorine atons), cycl opropyl,
cyclopropyl -nethyl, -C(=OOR', and -C(=0 -R"
\M\ﬁf‘?éiﬁ‘ R is d-C4-al kyl, -CF3, -CH2-CF3 or
cyclopropyl; and R""NHC(=O-(0Oo_ 1-(CH2)o4-CH2-,
wherein R'" is alkyl or cyclopropyl; 20 Rl represents

l.oal kyl: . n is the integer or 1. r is the ..
nt egaPhgyl jueor aosr”“é‘}cmg’ﬂfeg’ ?‘ngb"i“ﬁ?%%"élrﬂ%‘?a%‘i e cqypaining
5;one t35olr nBroghe atombs geterdin said BngsOdre Substituted by V in para

position;

| V represents a bond; -(CHy)-; -A-(CHa)s-; -CHp-A-(CHy)-; -(CHy)s-A-; -(CHa)o-

A-(CH2)u-; -A-(CHy)-B-; -CHz-CH>-CHx-A-CHy-; -A-CHx-CH-B-CHy-; -CH-
A-CH,-CHy-B-; -CHy-CHy-CHy-A-CHy-CHy-; -CH,-CH,-CH,-CHy-A-CHy-; -A-
CH,-CHy-B-CH,-CHp; -CHy-A-CHp-CH-B-CH,-;  -CHp-A-CH,-CH,-CHo-B-;
-CH3-CH,-A-CH,-CH,-B-; -O-CH,-CH(OCH3)-CH»-O-; -O-CH2-CH(CHz)-CHo-
O-; -O-CH,-CH(CF;)-CH,-O-; -0-CH,-C(CHs),-CHz-0-; -0-CH,-C(CH;3),-O-;
O-C(CH3)yCHyO; -O-CHy-CH(CH3)-O-; -O-CH(CH3)}-CHp-O-; -O-CHy-
C(CH,CH,)-0-; or -O-C(CH,CH,)-CH,-0-;

A and B independently represent -O- or -S-;
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uis the integer 1, 2, or 3; and v is the integer 2,

3, or 4; and mhereln the ring substituents
-CON(R)-Q@Mand -WV-U are trans to each other 30

if nis the integer 1, andgpherein the configurations
at positions 3 and 4 of the piperidine ring of

formula (1) are 3R and 4S, respectively, if nis the

U rdpegatts ﬂnsuhmiuted)ptyil cabldoy, gitirte- enstraisoeeifaged arykwherein the

f enantlo S dlast [eo
PSR Ao eROaD ol T L bR ne SR Sep el
alloX}, Wn@SCPS, or foast, @l-CaNErJubsiiteee hRtt@aryl &hétein the substituents
meso-forns, as wel | as salts and .sol vat es of u%g
At gikgrn and

AEOYRIRNSRAGRILLY SRiECtRS ﬁﬁﬂbtheg%r%%ﬂ anéllsw 28}

pe terns "aIkyI" "al koxy", "hydroxy-al kyl"
cycloalkyl aryl", and "heteroaryl" have t he
fO||0MAng neanings "al kyl", alone or in

. groups, neans satur ated,
(£¥?K$e imangmmhfgheh 4’ chai n groups with one to seven
carbon at ons; alkoxy al one or in conbination with

t her [ oups, r ef to.an, RO qgraoup,
n %Pﬁ?% - 8lip; 27 WW&I al K qug éﬁ chmmlmyls or
1@ RNHADAhQyWigtdupOivherking kA8 RSoups efar Sptioﬁalﬁyn bHQmRio— or di-

roup, wherein R is_ an alky|] group; | oal k
Sgtrsaﬂ’éedowﬁhrﬁ“éwnﬁ%ﬂdﬁwndﬁ%g’ PG roriie e posisting of

ﬂ%ﬁf%ﬁyb@tm REE;: ARirSH SR Mm&gbnl%aikﬁ a- (@ﬁg)ppn:ﬂal Qﬂ@l O-

,’aloné or “in conbination, relates to a
(ﬁH@m—@ﬂ RON-(Glitany¢Hgr odsreimfd 15" densnésaly | Selecgﬁ

i Bk C

=fom, SyreRAY BERVARl R @bdsRPUEbRANA! STkl nl &g?gee
memmﬂmnhaﬁedwanmqgﬂJcwﬂmngmﬂmﬁﬂ@é;Hﬁhﬁ»@ﬁﬁ?tamih66é31f’

t d t
Rttt o T Ko ofllalic g da o L N SRR
4CHE%4-@H32 ofhusedr fi mﬂmaﬂ:@m@r@mmtu c rings

cont ai ni ng one oxygen, one nltrogen or one sul fur
atom five-nenbered aromatic rings containing two

Fh@&ﬁ&gg&gﬁﬁoapﬂependentIy sel ected from oxygen,
ni trogen and sul fur and 25 benzofused derivatives of

such rings; five-nenbered aromatic rings containing
t. p9en atons and benzofused derivatives
nfﬁggggfgﬁa tetrazolyl ring; a thiazinyl ring; or
reotheranéegeyB,.4, 5, or 6;

s is the integer 2, 3,4, or 5;
tis the integer 1, 2, 3, or 4,
uis the integer 1, 2, or 3; and

v is the integer 2, 3, or 4;

and wherein the ring substituents -CON(R')-Q-M and -W-V-U are trans to each other
if n is the integer 1, and wherein the configurations at positions 3 and 4 of the
piperidine ring of formula (I) are 3R and 45, respectively, if n is the integer 0; and
optically pure enantiomers, mixtures of enantiomers such as racemates,
diastereomers, mixtures of diastéreomers, diastereomeric racemates, mixtures of
diastereomeric racemates, and meso-forms, as well as salts and solvates of such

compounds, and morphological forms;
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84 2. A conpound according to claim1l, wherein M
represents an aryl, quinolinyl, 1isoquinolinyl,

di hydr oqui nol i nyl or tetrahydroqui nolinyl group
wherein said groups can opfionally be nono- or

di -substituted with substituents independently
selected 5 fromthe group consisting of alkyl;

aad kbxiein thOCHBs “alkkB, “dioydx fhyalkdaytalkfial“ogrdealkyl”, “aryl”,. and
| kyl - 4- GH2-; al kyl - O (CH2) 2A-0-; and
t?%@?ﬁ?é&%%%%@ﬁﬁw?gRﬁ@?@% i s independently

selected fromthe group conS|sting of hydrogen,

al ky cycl gpropyl, .and, (=0 -R' wherein R' is

ekyl@alapwr in cemBmatiqy-pitbrheg STeYRs) BispRpsAtrats ragdf pnd

bginche%%a %&%@W& ond & SvedcLOoPANAY according to

claim1 erein Mrepresents the foll owi ng radica
RB R4 W\ Q wherein R2 is nethyl or chlorine, R3 is

“5@@%@%&&? &%bmiiongngﬁg?%%o%&h@é rc]mp, &vherem

R iS an @lKYI €££bi2, - CH2- CF3, cycl opropyl, -CO CHS,
-CO CH2- CF3, -CO CH2-CH3, 15 or cyclopropyl car bonyl ,
with the proviso that in case R4 is hydrogen, R3

"‘ﬁﬁﬁé}@ﬁeﬂﬁﬁS aloBd Ry lin combiiakyn vathl ohengroupy, refers to an HO-R-

-O CH2CH2-O CH3;. or a salt of such conpound. 4. A
gg@ﬁﬁ%@ﬁ@nék€éﬁéuﬁbgpﬁ’any one of clains 1 to 3,

wherein Qis nethylene; or a salt of such conmpound.

20 5. A conpound according to any one of claims 1 to
“ayclaghiert i abongy ereivr eosEnnaiophaegs a SeBeiadt grebel hydrogarpen ring

Sﬁ%%?“%ﬁ%'ghqgﬂgﬁakgﬁ following radical: 25 V 85 or a

such conpound. 6. A conpound according to any
one of clains 1 to 5, wherein V 'S -CHQCHQC> or - 5

« CH2O- , in_in bot
o e L S T L e
its oxygen atom or -OCH2C+QC) or a salt of such

npound. 7. A conpound accordin o ny .one of
eqgpﬁ%/l”ialpge & I SATRIATQR. Naeans §iX; @a ona)arnc rings containing
ohé b5 BMPS ok SEmRNGRAYS fusethet- ﬁ:iefhb%ﬁ@ aﬁﬂﬁhﬁf&lrhigﬁ Bé1Raidie one

i ndependently sel ected fromthe
to three mtrogen atoms; five-membered aromatic rings containing one oxygen, one

nitrogen or one sulfur atom; benzofused five-membered aromafic rings containing one
oxygen, one nitrogen or on¢ sulfur atom; five-membered aromatic rings containing
two heteroatoms independently selected from oxygen, nitrogen and sulfur and
benzofused derivatives of such rings; five-membered aromatic rings containing three
nitrogen atoms and benzoﬁlsed derivatives thereof: a tetrazolyl ring; a thiazinyl ring;

or coumarinyl.
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10 group consisting of hal ogen, al kyl, al koxy, and
-CF3; .or a salt of such conpound. 8. A conpound
according to any one of clains 1 to 7, wherein R is
cyclopropyl; or a salt of ¢gguch conpound. 15 9. A
compound according to claim1, selected fron1the

group consisting of: (IR, SS*, 6R*,

27 SA) eatafotndl JedRdinp | toradei, B- ﬁh@tmdﬂdﬂpﬁéﬂm@xgﬂ) apl,opyidlinyl,

BRRR g R BREGSL SRRl RGP PR RO foups

ofin Poptidril§ DeChbmy-Cor3di Gubkititidted m@thmnbnmxep)s— priepytidnily heleyted

el B Foeat g N et i 5y bt hlogen
aﬂ(y{ ér {31.$ gg @szq ﬂh&p@qcﬂz)gﬁﬁnyhndongmmgoam@yl dvh@&argf is

eridi ne-3-carboxylic 25 acid
ueclre n@pgﬂlec(e@fmi s gyQup-ceBEiFine-ob Brdrg e, alikylgeyclopropyl, and
Crddih S irehy R0 5l LeADAIR PRAAOXOM CFLHY oI ok 2R of
i'ne-3-carboxylic acl
sugnkmnmopyl-(S nmet hoxy- 2- met hyl - benzyl ) - ani de, 30
4-{4-[3-(2-chl oro-3, 6-di fl uoro- phenoxy) - propyl | - pheny
| }- pi peridine-3-carboxylic acid
3¢ yctamsompy hedoRdide @i diEinhly WhbehzM rpprasentiehe following radical:
4-{4-[3-(2, 6-di chl oro-4-nmethyl -
€NOXFrproepyl ] - phenyl } - pi peri di ne- 3-carboxylirc acid
cycl]o -(2,3-dinethyl - benzyl)-am de, 86 5
, 6-di chl or o- 4- net hyl - phenoxy) - propyl ] - pheny
9 di ne- 3-carboxylic acid -
%yclopgopyl (2, 3-di net hyl - benzyl) am de,
4-{4-[3-(2-chl oro-6-f]l ugro-3-net phenoxy) - pr opyl
phenyl & pi peri di n‘éhegem@aﬁb@ﬁ?lﬂ el %&”&e R 15 Xydmgem an(g Ris
r
hg&%%gfse%bg é Yr | f @‘fghﬂzc @Z@Hg (ﬁrﬁﬁtﬁ{f 0- 11@H Wherem

| uor o- phenoxy) - pr opyl en ]g g
Réris dCHeCIHF@,aiC&beFa, @Y‘d@@l’dpyl ~CO-CH;, -CO-CHy-CF;, - -CHs,
yl -(2,.3- di j

o€l BbRuE 8 PeyBTRE kR R o, 32 orenes

Iﬂﬂth}ﬂ,&hﬁﬁb}ﬁ_,d clilbone, bhel)gﬁ-laﬂﬁv-ﬂ;ﬁﬁig ;Striarsglt of Suc](t &Rﬁpound
4S*)-4-{4-[2-(2, 6-di chl oro- 4- et hyl phenoxy) et hoxy] phe
nyl } - pi peridi ne-3- carboxylic acid

40 YL LOBp &I acédd B @b R bye dredtambk )1-ta 13 Gerein Q is methylene; or a

salt of such compound.

5. A compound according to any one of claims 1 to 4, wherein W represents phenyl

substituted by V in para position or the following radical:
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20 (3R

4S) - 4-{4-[2- (2, 6-Di chl or o- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 2- chl oro- 5- ( 3- nethoxy pr opyss - benzyl ] - cycl opr opyl -
ide, (3R ;
43) - 4-{4-[2- (2, 6-dighl oro- 4- et hyl - phenoxy) - et hoxy] - p
carboxylic acid

et hyl ) - benzyl ] -cycl opr opyl -

[ 2-chloro-5-(2-

de, (SR, N

45) 6-[ 2- (2, 6-di chl™f 0- 4- et hyl - phenoxy) - et hoxy] -1', 2
, 3,4 ,5 ,6" - hexahydro-

[3 4 ]blpyrldlnyl 3*-carboxylic acid

[ 2-chl or 0- 5- ( 3- met hoxy- pr opy:loy abanafisu¢h compound.

cycl opropyl -am de, and 30 (3R

4S) 6-[ 2- (2, 6-di chl or o-4- net hyl - phenoxy) - et hoxy] - 2
' 6.3A aepmpundaccordingliy dnpone of claims 1 to 5, wherein V is - ZCHZO- or -

[ @H‘bﬂﬂ@fgﬂ | i yih 1r3b0tﬁ hROWel vital &k ﬁidlcal is linked to the group U of

2-chl oro-5-(2-net hoxy- et enz
[f;aemslar(eﬁw ltsgwa@ at@ss IrO &@éﬂﬁ P‘y & pLsuThsmRgund

11. A compound accordlng to claim1l1, selected from

& AT RS RS oRb e B Rhron bt el | o fantisiy U & higys- giv or

heirgubjtitpie @hergil.neh3einabe Isabstitvients aci thdependently selected from the

{ gmgw Q5 (L&%m%eﬁ* aﬁliylgoag gtml -1 8P sTBS AL cgRaNd.

45) 4-{4- [2 (2 6- di chl or o- 4- et hyl - phenoxy) - et hoxy] - p

hgnxlc})mﬂblﬂﬁracgdrﬂﬁg% af AR OX ¥lalrfs Pl M wherein R' is cyclopr()]i)yl ora
{2-chloto-5-[(3,3,3-trifl uoro-propionyl anm no) - met hyl]

?ﬁ'éﬁ?f?‘l"}hcoﬁ?e‘l"lﬁ]pr opyl - ami de, 10 (3R,

45) - 4-{4-[ 2- (2 6-di chl or o- 4- nethyl phenoxy) - et hoxy] - p
h 11 b :

{in%ﬁ%@?"a@r‘ér e B B Priers T 78R fosron eaisog iy

- cycl opropyl - am de, (SR

@R’*A’ é‘é’ &I@’ (7(??’ 27%'40@ 5 glg?% @dor@?ﬁ%@%ﬂpﬁﬁﬁ?ﬁy&nyﬁ -3,9-

peri
@aze% @tcw[%tﬁalhwnmﬁyar}m&d@hl @% baReprpyLZel-dishlopsypanzyl)-
3R,
45)Q§ {4([2 (2, 6-di chl oro-4-net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 2-{¢H3-@-ehlbro(36-tiETubid-ptionooy) @byl [yphb eyl z-pigeridine 3ogrtayy lic
4%)%l Wclofrc[pﬁ{“ézmgtha c%Imet}gllfe%’tl)h@rﬁudrjhenoxy) et hoxy] -p

henyl } - pi peri di ne-3- carboxylic acid
(21@ 8.0F QR n RS- AT PRERAG Y broBRAUL D 11 BLARRLPYhrb S lic

ac1d cyclopropyl-(3-methoxy-2-methyl-benzyl)-amide,

4—{4-[3 ~(2,3,6-trifluoro-phenoxy)-propyl]-phenyl}-piperidine-3-carboxylic acid
cyclopropyl-(3-methoxy-2-methyl-benzyl)-amide,

4-{4-[3-(2-chloro-3,6-difluoro-phenoxy)-propyl]-phenyl } -piperidine-3-carboxylic
acid  cyclopropyl-(2,3-dimethyl-benzyl)-amide,  4-{4-[3-(2,6-dichloro-4-methyl-
phenoxy)-propyl]-phenyl }-piperidine-3-carboxylic acid cyclopropyl-(2,3-dimethyl-

benzyl)-amide,
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(3R,

45) - 4-{4-12- (2, 6-di chl or o- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid
{2-chloro-5-[2-(3,3,3-trifl uoro-propi onyl am no) - et hyl
]-benzyl }- 25 cycl opropyl - anftie, (3R

4S) - 4-{4-[2- (2, 6-di chl or o- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne=3- carboxylic acid

[ 2-chl oro-5-(2-ethyl am no-et hyl ) - benzyl ] -cycl opropyl -
am de, 30 (3R

4S) - 4-{4-[ 2- (2, 6-di chl or 0- 4- et hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid
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(3R, 4S5)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy}-ethoxy]-phenyl }-piperidine-3-
carboxylic acid {2-chloro-5-[(2,2-difluoro-ethylamino}-methyl}-benzyl } -
cyclopropyl-amide,

(3R, 4S)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl }-piperidine-3-
carboxylic acid {2-chlore-5-[(3,3,3-trifluoro-propionylamino)-methyl}-benzyl }-
cyclopropyl-amide,

(3R, 4S5)-4-{4-{2-(2,6-dichloro-4-methyl-phenoxy}-ethoxy]-phenyl }-piperidine-3-
carboxylic acid {2-chloro-5-[(cyclopropylmethyl-amino}-methyl]-benzyl } -
cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy}-ethoxy}-phenyl}-piperidine-3-
carboxyiic acid [ 5-(acetylamino-methyl)-2-chloro-benzyl]-cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl }-piperidine-3-
carboxylic acid [2-chloro-5-(2-methylamino-ethyl}-benzyl}-cyclopropyl-amide,

(3R, 4S)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy}-phenyl }-piperidine-3-
carboxylic acid {2-chloro-5-methylaminomethyl-benzyl}-cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxyi-phenyl}-piperidine-3-
carboxylic acid {2-chloro-5-]2-(3,3,3-trifluoro-propionylamino}-ethyl}-benzyl } -
cyclopropyl-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy}-phenyl}-piperidine-3-
carboxylic acid [2-chiore-5-(2-ethylamino-ethyl)-benzyl]-cyclopropyi-amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy}-ethoxy}-phenyl }-piperidine-3-
carboxylic acid [5-(2-acetylamino-ethyl)-2-chloro-benzyl}-cyclopropyl-amide,
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(3R, 485)-4-{4-[2-(2,6-dichloro-4-methy}-phenoxy)-ethoxy]-phenyl} -piperidine-3-
carboxylic acid {2-chloro-5-[(2-fluoro-ethylamino)-methyl]-benzyl} -cyclopropyl-

amide,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl } -piperidine-3-
carboxylic acid (2-chloro-5-ethylaminomethyl-benzyl)-cyclopropyl-amide,

(3R, 4S)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl } -piperidine-3-
carboxylic acid (2-chloro-5-cyclopropylaminomethyl-benzyl)-cyclopropyl-amide, and

(3R, 48)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl } -piperidine-3-
carboxylic acid [2-chloro-3-(2-cyclopropylamino-ethyl)-benzyl}-cyclopropyl-amide;

or a salt of such compounds.

12. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 11, or a pharmaceutically acceptable salt thereof, and a phérmaceutically

acceptable carrier material.

13. Use of a compound according to any one of claims 1 to 11, or a pharmaceutically
acceptable salt thercof, for the preparation of a pharmaceutical composition {or the
treatment or prophylaxis of diseases such as or related to hypertension, congestive
heart failure, pulmonary hypertension, renal insufficiency, renal ischemia, renal
fa.ilure,- renal fibrosis, cardiac insufficiency, cardiac hypertrophy, cardiac fibrosis,
myocardial ischemia, cardiomyopathy, glomerulonephritis, renal colic, complications
resulting from diabetes such as nephropathy, vasculoi)athy and neuropathy, glaucoma,
elevated imfra-ocular pressure, atherosclerosis, restenosis post angioplasty,
complications following wvascular or «cardiac surgery, erectile dysfunction,
hyperaldosteronism, lung fibrosis, scleroderma, anxiety, cognitive disorders,
complications of treatments with imnmnosuppréssive agents, and other discases

known to be related to the remin-angiotensin system.



