Novel Piperidine Carboxylic Acid Am de Derivatives The
invention relates to novel conpounds of the formula
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including processes for the greparation of the
conmpounds, pharmaceutical conpositions conprising a
conpound of formula (1) and especially their use as
renin inhibitors in cardi ovascul ar events and rena
insufficiency. In the renin-angiotensin system ( RAS)
the biologically active angiotensin Il (Ang Il) is
generated by a two-step mechanism The highly specific
e I S iQt ensin |
P R A L AR 5 1 "y
the | ess specific angiotensin-converting enzyne (ACE).
Ang Il is known to work on at | east two receptor

s Ut ypeaticakdlads LTnowehdoAp@ind\bé tlea®riilia ($e eTﬂm in@ention also

transmt st. of the k functi ons_ of Ang
EPERs B Apdey IR B PR T Sf b tbresatgh of the

I @O BSEMs SpithriBad RficA GitibRs ESBphidifah BRpo@id of fi la (I
card?ovasc%lar d|§ga§§?ﬁ%A8E ?nhlglgﬁgs aﬁgo of formula (1)

blamt lespesidllavidicliewsn ascreapr adhikitors me&tardtrgmecml@n@fe@ts and renal
r.B. et al, "The renin-angiotensin system role

|Hw8 HQ?FﬁEntal and human hypertension", in

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

Anst er dam El sevi er Science Publi shin Co, 198

4@1911‘5ﬂgmn\,@g@‘teqwn systempRAY), thpblpp:g@glgﬁ actlyg ggg105n31n IT (Ang

b%}%%?gﬁ&é eg@erég“ﬁﬁn% Eﬂé&? I}lorfherl%r}]lgfs ShelR ef5MR renin

I ﬁleat‘fe’a;ainlgmnaismog%&) arpDotedkdB ] (Bhgye which. 1s&heneﬁurtabr, processed
Ki dney International, 1994, 45, S156), in the
piR @8t &% thg ?eé%ﬁ@f&ftq g pleRs - conyeriifigeenzymedG)D, Apg 1T is
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mAdCadeding lto trah i€ tiooof( the @hb®h fiMctiBns et Aag 11, Mhe ORIE AT is
J. Med., 1992, 327, 669). The rationale to develop

r etll nnkmiwrbi tors is the specificity of renin (Kleinert

H. D., Cardiovasc. Drugs, 1995, 9, 645). The onIy

SARREECR, KPR RRS, T Rah TR MR M ERfER of

cardiovascular diseases. ACE inhibitors and AT blockers have been accepted 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., Kidney International, 1994, 45,
403; Breyer J. A. et al., Kidney International, 1994, 45, S156), in the prevention
of congestive heart failure (Vaughan D. E. ef al., Cardiovasc. Res., 1994, 28, 159;
Fouad-Tarazi F. er al., Am. J. Med., 1988, 84 (Suppl. 3A), 83) and myocardial
infarction (Pfeffer M. A. et al., N. Engl. J. Med., 1992, 327, 669).

The rationale to develop renin inhibitors is the specificity of renin (Kleinert H. D.,

Cardiovasc. Drugs, 1995, 9, 645). The only substrate known for renin is



renin. In contrast, ACE can al so cl eave bradykinin
besides Ang | and can be b y passed by chynmase, a

W@ 20061292pT ot ease (Husain A., J. Hypertens., 199GI/IR2006/051641
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1155). In patients inhibition of ACE thus leads to
bradyki ni n accunul ati on causi ng cough (5-20% and
potentially |ife-threatening angi oneurotic edema

(Qgéo{%n&@ el $hfthldan %glgi'l% ﬁ@éﬁ@ged' (uf?ﬂliﬁl%lh 3191 cﬁ{)&fnag ogs) by

cl ne 992 117, ynase i s
Agin. thlcbntrmst,sACIEImneIﬂsmrcée;avbI’neadytkmmﬂoemhesoAngAm gnd kan be by-

still ossible in patients eat e
> RiioE] DR B0 R R Bt AR S o HpoN gy 1993, 11, 1155).

| 95 3atichls iAKbIHRE &t REE RMARdQYEKERRSRMiIPR&Imulation causing
AT-receptor subtyp esmlﬁ ﬂlgca AT2) to Ang |Il, whose
¥

cow@nt &Q%b and pogsing Ar¢agering a@gg@@rmc tdama (0.1-0.2%)

HRASR P HS ey AdpRB aeDiot W AT RS% 170 o Fhpase s not

phﬁﬁlﬁ&{élﬂjyt ACEIinipbbds] Ehdrére, AeEolmbiidd $f0Asg AN sWiT bossible in
bl ockers with regard to efficacy in blocking the RAS

aRdtiangs gghted ywishy fCE smhl@tplg? |131@ﬁktaé@ of| thpj ART receptor (e.g. by
4 % :Iﬂéncetlhg Aﬁlleﬁhalgq O\éqrex%’&ﬁs?s q_t@gh%’?er%_%% r's @%83 @%%Tz) to

hasighgeRhedceadRentiition ik &Mnifidanfly Rhdredsed W@é&ﬁo&fade of AT
thel r insufficient oral activity due to their

p egeptanmstimtmaciarcant mhititékeameerxdpedted Bo deffandiany asdifferent
Dr , 1995 9, .645). The.cl.jnical d I t

el R gab atius R %ﬁﬁnﬁg{)%ﬁ%& DRI URBTER pithgregard to
PERRLEMLBIS6RPh HAL LR JifaGEBL, Of dpods. Only one
conp nin our chira enters has entered

cl i ni cal trials (Rahuel J . et al., Chem Biol., 2000,
7 Ond® BmifeB adlipidill ekperiebreu¢Szioif M. lve aEut. tuper?e@@l 19924, 12, 419;

o SBEA T 3 1€ bt ol dePot 037 e R capaed with rein

I &fhifRd bedARSEBE bir fn@\‘i’fflcie‘i@'i)lraf1 od@flpi%pﬁhg%‘o KR Peptidomimetic
i nhibitors were described which show high in vitro

acharwttly (K@adareH.CD. etCaalioyasCh g Bi 0995, 2.9993). 6Thel Z2Tinical
t ent Ilcatlo WO 97/09311; Marki H., P. et |
3?%%1’6“ "gdﬁfe %Tyouw%ﬁm ]‘1"“‘ Sﬁ"é’PS@I\PSF*BBﬁeOﬁ rthis Pm{’lem
S td¥lether @itht ﬂﬂ@f’f@g}p&fm QFBESds! @n[‘}obn&&ﬁ%bun-ﬂ%nﬁtﬁrﬁﬁg Béur chiral
invention relates to renin inhibitors

neeitgys pras dingereh clinisalatiglsofRahuel J. er al., Chem Biol., 2000, 7, 493;
Mealy N. E., Drugs of the Future, 2001, 26, 1139). Thus, renin inhibitors with

good oral bioavailability and long duration of action are required. Recently, the
first non-peptide renin inhibitors were described which show high in vitro activity
(Oefner C. et al., Chem. Biol., 1999, 6, 127; Patent Application WO 97/09311;
Mirki H. P. et al., Il Farmaco, 2001, 56, 21). However, the development status of

these compounds is not known.

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



| ow nol ecul ar wei ght. Described are orally active
renin inhibitors of fornmula (1) which have a | ong

waoleati2as? of acti on and which are active in i nPCTER2000/M51641
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beyond bl ood pressure regul ati on where the tissular

reni n-chymase system may be activated |eading to

pat hophysi ol ogi cal l y altered | ocal functions such as

re iac%ﬁ%@&ﬂzﬂ'r}gm\ﬁéé o%@i%% ' 84 possibly restenosis. So, the
atherosclerosis, and pos y restenosP . §6, tﬁe

p pesenttinventiem tleoribeletbesei rinmspdphélseemn matpeipdrs df tormelai ().
inhibitors of fornmula (1). In particular, the present
invention relates to novel conpounds of the formula

(I Ml&ln’ﬁh RHeSrBselY inSeRidANBRWs 16 h&ek] @bmPodids 'of'ﬁ{ét}@frﬁﬂa I
non benzo used aromatic ring containing one to four
nitrogen atons, wherein said rings are substituted by
V in para posjgion; V represents a bond; -(CH2V ;
-A-(CH2V ; - -A-(CH2V ; - (CHVA-; -(CH2)2- A-(CH2V ;

- A- (CH2VB- ;() CH2- CH2- CH2- A- CH2- ; - A- CH2- CH2- B- CH2-;
CH2- CH2- CH2- A- CH2- CH2- ;
CH2CH2CH2|\<|:1-H:{ACH2 - ACH2- CH2- B- CH2- CH2-;

-B-CH2-; - CH2- A- CH2- CH2- CH2- B- ;

; -OCHZ-( (OCH3) - CH2- O

O CH2-\CH( CF3) - CH2- O-;
CH2- C( CH3) 2- O-;
Hp-| CH( CH3) - O ;

- C(CH2CH2)-O; or

i ndependently represent
; U represents unsubstituted
aryl; nmono-, di-, tri- or tetra-substituted aryl
wherein the substituents are independently sel ected
fromthe group consisting of hal ogen, alkyl, alkoxy,
aMderedE3; “or nono-, di-, or tri- substituted
het eroaryl wherein the substituents are independently
sel ected fromthe group consisting of hal ogen, alkyl,
aMK oxy ,pha[}dl rin@Rg; a @x{rmmlmm;tman rretofhedearomaed hiyg enetpining

refer nmet hyl e
pone to ou1y nitroge 1¥ atoms wherein said rings are substituted by V in para

position;

V represents a bond; -(CHy),-; -A-(CHy)s-; -CHa-A-(CHy)-; -(CHz)s-A-; -(CHz),-
A-(CHy)y-; -A-(CHy)y-B-; -CH,-CH,-CH,-A-CH;-; -A-CH,-CH,-B-CH,-; -CHo-
A-CH,-CH;-B-; -CH,-CH,-CH;-A-CH,-CH;-; -CH,-CH,-CH,-CH,-A-CH,-; -A-
CH,-CH,-B-CH,-CH;-; -CH,-A-CH,-CH,-B-CH;-; -CH,-A-CH,-CH,-CH,-B-;
-CH,-CH,-A-CH,-CH,-B-; -O-CH,-CH(OCHj3)-CH,-O-; -O-CH,-CH(CHs;)-CH,-
O-; -O-CH,-CH(CF3)-CH;-O-; -O-CH,-C(CHs),-CH,-O-; -O-CH,-C(CHs),-O-;
-O-C(CHz3);-CH»-O-;  -O-CH,-CH(CH3)-O-; -O-CH(CH3)-CH,-O-; -O-CHs-
C(CH2CH,)-O-; or -O-C(CH,CH,)-CH,-O-;

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



M represents an aryl, quinolinyl, isoquinolinyl,
di hydroqui nol i nyl or tetrahydroqui nolinyl group

wob@earn3sai d groups can optionally be nono- oPCT/IB2006/051641
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di substituted with substituents independently sel ected
fromthe group consisting of alkyl; alkoxy; -OCF3;
- CF3; hydroxy- al kyl; hal ogen al kyl -O (CH 2) 0- 4- CH2-

aUWé rﬁgél(tgglnglh%ﬁﬂ'ﬁﬁg' argt ergg@; %p "ot t%subs%?é'deérgl @'h?rem

is I m dependently sele e group consisti
hyter sustrtperets kel indopenilonbi slejccmdtfsd)mtthﬂ exbupycoosigtingt wﬁjlathcrgen

t hﬁ(p,g &fl%%‘(&: | n o%)r&ﬂ%;: opr opgﬁ @Stlﬁfﬁdd}etﬁoa{%é‘fhgmn e

RsuBsﬁtﬁts%‘eathéﬂendeI@: 3 elec@é’&zf@ﬁs IR gfhp! QSRANS ’of fﬂh‘l’ogen
H CC=0) - (0O 0-1-( CH2-, wherein R" is

oalkdy@ll@wo@yll-, FR1 repr esents al kyl or cycl oal kyI
preferably cycl oal kyl such as especially cyclopropyl;
nis the integer Cor 1; r is the integer 3, 4, 5, or

61Q ®pieSerdtiethileR@er ehylede, prefefiblpmethylepet he i nt eger 1,
2, 3, or 4; uis the |nteger 1, 2, or 3; and v is the

i nt eger 2, 3, or 4; and optically pure enantioners,

d| ast e;?rgsegts o ntﬁ} ir,lrf é@lngf#g){li a%s0 91918 lesdlhydroqumohnyl or

oners, ast feo
dltmhgaheqmablnql rgmqmaﬂlemn Raid tgro s @i @tﬁ)ﬁhl@‘ domesrioc or di-
racemnat e -forns, as well as salts and

s vped Wftﬁssumﬁlt%lﬁspw&ﬁla@delgwdsq#w%%p@ g gfoup consisting of
F onays - Tiexgenetsl, LepIspiR6e)- Ql‘i‘q?ﬁ' H.Qs%&lr ealﬁﬂdo (CHp)o.4-CH,-;

her nafter preférably have, hin thi $ disclosure,
t h&yf o- d@W)MOHEBhNH@EHz)dmCHss vdtensn R sis indefenderaly: selected

th I L f d.f ds,. :
oA e T SPH B L b Rk 0daEBERINGUEHETFY g o two
th Shied ﬂlﬁﬁrﬁi%d%nisp mbréwoc?d@pxeghemsmpm@udm@ait and
or the like. Any ref eérence to a conpound formul a

(F§ED-RG wheramd Br stioéd-Gsalkdf e€Fi.ng - @Bs or cyclopropyl; and
R’>’NH-C(=0)-(0).1-(CHz)04-CH>-, wherein R’’’ 1s alkyl or cyclopropyl;

R represents alkyl or cycloalkyl, preferably cycloalkyl such as especially
cyclopropyl;

n is the integer O or 1;

r is the integer 3, 4, 5, or 6;

s is the integer 2, 3, 4, or 5;

t is the integer 1, 2, 3, or 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.



to optically pure enantionmers, mxtures of enantioners
such as racemates, diastereoners, m xtures of

waltmstzneoner s, di astereoneri c racenates, nm xXtRPCEEB2006/051641
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di astereoneric racenates, and neso-forns, as well as
salts (especially pharmaceutically acceptable salts)

and sol vates (including hydrates) of such conpounds,

and nor phol ogi cal forns, as appropriate and expedient.

In the definitions of formula (1) - if not otherw se
silat edneralt teens esam lar&ipbefoml meheveinafter queforabit how, within this

R R R T

preferably one to four carbon atons, i.e. O C4- al kyl .
Exanpl es of al kyl groups are nethyl, ethyl, n-propyl,
i %hqm d}@mlurahfmmys usddsfer pernpounds.eselty phgtmaceetical pormpésitions,

h h hyl
SR et S g TR A ¢ PR pBRGe sy e
Ohken conmbi nation with other groups, refers to an

R-Qgroup, wherein Ris an al kyl group. Exanples of
alkoxy groups are mnethoxy, ethoxy, propoxy,

%%y It m&ﬁg (‘50 5%8m§pﬁr9cr¥f fc{?ﬁﬁIa @} %Y b%rh% L&lbha %"f%%hng also

r oXy- inco |nat
ot erpugailtyu sire reaﬁﬁ[csndra atixthitds Ref ghantppmaenk egueh nasRracemates,

B TSP B s o

t ﬁ{a@ﬂe%lnfégl%n rARANSes! | BAT | Aifso- ﬁﬁ‘!n@r | 4€, wdll OFF N&1OT (especially

i odi ne, preferably fluorlne chl'orine or brom ne

e@baarmaad:utgpaﬂj/ wgcepigblorsatbl ond relvites tinclndiogy dh}cdazitkgbl of such

al one or |ndconbh atJo nmeans_a sat ur at ed §¥C|IC

h§ P BRLIS A Pog ‘2';9 ORPY 1S SPRIGPHAE AP} EHPeAE

cyclopropyl cycl obutyl, cyclopentyl, cyclohexyl and
cIoheptyI. The cyclopropyl roup is a preferred

g mth@ deﬂlhélone pfrfoeimyla (I)a+ et otheiwise siatsil nahe toam alleylaglese or

rﬁgmia ?Jri wi Qfl? fﬂ]ul?] | ne?agg)ré?/t}ngd e%lu SH%lgfﬂf d{ﬁranghe% chain

cgftﬁp@ alithOshe B3R @drvfoﬂraﬁb@r@dfeammhe €o fduA@srbon atoms, i.e.
containing one to four nitrogen atons; benzofused
s Ge-Greatedr dixamplssetf jafkyl groups are methyl, ethyl, n-propyl, iso-propyl, n-

butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, hexyl and heptyl. The methyl, ethyl

and isopropyl 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—CHz—, HO-CHzCHz-, HO-CHzCHzCHz- and CH3CH(OH)-

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

fluorine, chlorine or bromine, especially fluorine or chlorine.



rings containing one to three nitrogen atons;
five-nenbered aronmatic rings containing one oxygen,

wop®on2e28bgen or one sul fur atom benzofused PCT/IB2006/051641
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fivenenbered aromatic rings gontaining one oxygen, one
nitrogen or one sulfur atom five-menbered aronatic
rings containing two heteroatons i ndependently
sel ected from oxygen, nitrogen and sul fur and

benzof used derivatives of such rings; fivenenbered
aﬂbﬂakim,pydgﬁkybnaMhmimgimhundMnmtnmgmnmatanBMmmwd cyclic
b of used derivatives . th a tetrazo

CRTGSFDET Fagy R YER AP, AT OERSIDI B STBERL byRobuyL

S%%l@ﬁﬁltﬁr @leélfe@?V hnd Efﬂl&{bﬂtyl Pitte” & ¥dprof rgréil!lﬂ‘i@ a preferred

pyrim di'nyl,, indolyl, quinolinyl, isoquinolinyl,
I gia@zol yl , tr|a2|nyl t hi azol yl, isothiazolyl,
pyridazinyl, pyrazolyl, oxazonI, i soxazol yl

benzot hi enyl , qui nazolinyl and quinoxalinyl. Salts are
paE esrabhiyll flend baimTeaEbihaka, kMaRs e ptphbhy, S@hiisy] @f indanyl
the conpounds of formula (1). The expression
pEERReREirrainR Pherid €EPIPabl e sal ts enconpasses eit her
salts with inorganic acids or organic acids |ike

hydrochl oric acid, hydrobrom c acid, hydroiodic acid,

S Uhé ueint hatdrdaryduhlbaiot iaciothbiphioap heane saemembered rarematic
aci d, phosphorous acid, nitrous %Cld citric acid,

f 5Ngt EOnRINE opedlo; foun pitipgen 2toms; bepgofused sixsmemyered aromatic
| ﬁﬁgé Ccoﬁféhgm% AL LR e it r%efl Uﬂ@ﬁlb C fi3€! 'n%mﬂ%%ﬂz Qf matic rings

aci mandelic acid, cinnamc acid, palnoic acid,
stetaalmmgaond oxylgen, amlfc natcogtn a:smetsuifuacatdm, benzofused five-
esul fonj.c .aci d, . et.hanesul foni c acij

Qﬂ’gﬁquaﬁf’ffﬂﬁtﬂﬁ len%sccio&t%m{l% PR RO YK IEtr%%qn§r one sulfur atom;

S ﬁlvb%yérﬂl‘tferéli?m@maﬁé' EiRENEShtARInG twb Meler oA GRpén dBRilH selected
and the like that are non toxic to |iving organi sns

ofromj ﬂxmgemtmeerwrﬁb@uﬁm a@d bﬁ@mf’@ﬁed d@rlyati\@s &€ isagherings; five-
nat ur.e nar gani ¢ ke an_al kal i 1 bmuoﬁhed

- Pietfterah at Omaglc rm§%d‘f°nﬁﬁl‘|’1m%r oxﬁ‘ed ST ad S im™

hﬂdﬂi@tﬂvd@thefb@fc‘d fefrhdoyd gt d@hlaﬁﬂyltﬂlfg ot k@mﬁmyl oER&hples of
exanpl es of pharnaceutlcallr acceptable salts,
r 84hy B YRR BE Frely LndieanT. yoyroly sayidigsl @xrimidinylpindolyl,

b u 8

c ?r%l‘gldﬁ)g 435 uln(%]lﬂ{yfl (}Ir]IIrlrclljef BE@ r%laél@ g%anztoﬁ;fnlsétglgla m‘réy rplygﬁgzmyl
c @ylkamlyhtoamlﬂnﬂomylyhd)em@pmnﬁd quinaodinmm ofd quixidxakhyly
pure enantioners, mxtures of enantionmers such

Salts are preferably the pharmaceutically acceptable salts of the compounds of

formula (I).

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, ethanesulfonic acid, ethanedisulfonic acid,



as racemates, diastereoners, m xtures of
di astereoners, diastereoneric racemates, m xtures of

waole@stizn2gdreri ¢ racemates, or neso-fornms. The PCEER2006/051641
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i nvention enconpasses all these forns. Mxtures are
separated in a manner known per se, e.g. by colum
chromat ogr aphy, thin layer chromatography (TLC), high

P [tBRIE ﬁff@mk'agﬂf %Ollﬁ_:l(:gﬁ I@%P@t{ﬁﬁg aQﬂP%uoreﬁcetlc acid, and the

C ysta I'zat 1 on. I nvention al so
i ke dohe arei Itomaeabe@lhemgmgmmssnmr frocaseitte doimpotthdbf framnala (1)

been .ni t.rosat ed .t hr ough one, or es such )
R At (h Pamt: i HRets B TR b St P Bl base, e.g
conflens dr@ﬂ)ie aﬁ&éﬁ[unﬁ”ﬂyﬁﬁﬁ@db chiR@ui HydRs@d€dnd the like. For
conmpounds of the present invention can be prepared

ugthfrg cxomplent ¢fo phirmeettisaly laseantallo selis xskdrenagdcdm be hmade

art [ wn. hod f nitr

c Bhisblra P S Sion PO bl S Pl (75 550 201317
5,703, 073 5,994, 294, 6, 242 432 and 6, 218, 417; WO
98/ 19672; and Qae et al. Crg. Prep. Proc. Int

1§éle)comm@di o8 therfognyla (A IO A APIRTEIFiE 6ArbEB RiSHATNE Ma

t % relrp%d? u E)fé%m t"ﬁ e hpgally %?l% %%]’t%"*/? atﬁ‘ggt_“{l}é}\ﬁ% %?%Ofﬁl&g such

t nangeiatesadistatdraers, Iﬁlxgmreypf dibstegprersaliaytefpoafceic ra@mates,
compounds_of formula (1) is that mhereln nis the

| FEEYES of dHECTIENTintacEAkei Bhdn&e-TPBRY t Tl orosoningpvgntion
ofnd a@ée@%‘il‘ t‘ﬂb&efohh@ QM‘BItqueQ raf@-‘ée%al(a'te)d ﬁr§m%ﬁ‘)néfrlglo% ' per se,

respectively. A group of preferred conpounds of
f erzmuby (dll)mnsc]mhataw@n@h@l nth rleyﬂresmwt@namyyl(TLC) high

CarTaryro A e oL i SR s "can

optionally be nono- or di- substltuted Mﬁth
substituents independently selected fromthe group
c Sesipsuidspidhe mivkytion Askinglpde npos@ed c@rpounds of formula (I) that

a%g O%I? l(rlll_%?sfﬁteg b}_orgl?gd l ka{rl ﬁ%‘l{ %:%% suélh g:goxy% g,hgdroxyl
Rcoﬂcfenm@ﬁnGMQﬂt(kaﬁ&yleeérﬁténiah@m tah€/ 08 Mtufe O Mk Shitroghted

of hydrogen al kyl , cycl opropyl, and -C( =0)-R' wherein
Reompoynds of the Rr;c;pent inppegtion eppbeopepaied A sepvyifional methods

fe" u B §eChdt ERuC dg, ot hi
AE&?%JO It %l?nﬂcl{}?{depr g{c,ee‘rﬁl{s orC QRN AW n LRIHTYS Fof hitrdsiting
compounds are described in U.S. Pat. Nos. 5,380,758, 5,703,073, 5,994,294,
6,242,432 and 6,218,417, WO 98/19672; and Oae 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(Rl)—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 0 and the configurations at positions 3 and 4 of the piperidine ring of

formula (I) are 3R and 45, respectively.

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

aryl, quinolinyl, isoquinolinyl, dihydroquinolinyl or tetrahydroquinolinyl group



aryl, preferably phenyl, which is especially
optionally nono- or di-substituted with substituents

W0 pdepznaent |y sel ected fromthe group consi stPEIB2006/051641
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al kyl, al koxy, -OCF3, -CF3, Rydroxy-alkyl and hal ogen,
preferably fromthe group consisting of alkyl, alkoxy
and hal ogen. Anot her group of especially preferred

© R 68d Yrod T IH | Ghriohdily e k. W Al St ERIR S B Ruents

owngr rein R2 1s nethy
c mdepéndentlR3eleated yiomogergrogn dorRibting olﬁyiﬁtytb,gsﬂhoxy, OCF3, -CF;;

2B R AR il SO Cilpr B ALGRIEHS: -0 and RN

CYCHOR!- 1}l awhe@@n @35 mcﬁ&rﬁé’gﬂﬁg@ecw% the GF6hp @hsisting of
cycl opropyl - car bonyl, the proviso that in case R

i ydipden gdiay], R@lmpmsm §(FF&)+‘B/| wheetimn &Y is €nfCoralkyd, -CFs,
A very preferred group of

or
caﬁgbﬁﬁ}éfC}%ﬂ%P Ia (1) is that wherein Mrepresents

the follow ng radical: mherein R2 is chlorine, R3is
hydrogen and R4 is -CH2CH2-O CH3. A very preferred
g ﬁ@@@ebgr%@&éwf%@d&omﬁ?pﬁm of f@rr)mlaéDtlhatat wheties) M gpresents

hglg{’og %aﬂg %ﬁlgﬁﬂé oxye } E%gh%ﬁ% dopﬁﬁfﬂl@' o8- b di-substituted

- @IiﬂhCHﬂﬁhﬂteﬁlsGﬂHepeﬁdémt}t helractgdi dfugm othe pgrefieraoasisting of alkyl,

d f f wh
C°{1‘<’é§t{2 CF ﬂ(ﬁsmﬁr%y auiﬁ &rlqaflaép%qgi %Qf@t?wbg dros thg group
f eENeN:A ttuafyﬁ alﬂ&%&aiﬁ‘@ﬁél%%éh.m is cyclopropyl. Another

group o preférred’ conmpounds of formula (1) is that
wherein Wrepresents phenyl substituted by Vin para

he fol.l |
DA bicF Bert ok orshly bt pE/oRRAR ThHE Py fivgiein M
I &8 RREe following radical:
R® R*

R2

Q , wherein R? is methyl or chlorine, R” is hydrogen, and R*
is hydrogen, -CH,CH,-O-CHj;, -CH,CH>CH,-O-CH3, or R’NH-(CH,)o.1-CH»-
wherein R’ is -CH,-CHEF,, -CH,-CF3, cyclopropyl, -CO-CHs;, -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-CHa.

A very preferred group of compounds of formula (I) is that wherein M represents
the following radical:

RS R*

Q , wherein R is chlorine, R® is hydrogen and R" is

-CH,CH,-O-CHs.



phenyl substituted by V in para position. Another
group of especially preferred conpounds of formula (1)

WO g00b6h223herein Wrepresents the foll owi ng raRCTEB2006/051641
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further group of preferred cgmpounds of formula (I) is
that wherein Vis -CH2CH2O or -CH2CH2CH2O-, wherein

in both cases the bivalent radical is I|nked to the
group U of fornula (1) via its oxygen atom or
-OCH2CH2O-. A very preferred group of conpounds of

f & varly @rdfenred groupaf codnpowids oY foreprie de ix that @RHRIGHA®epresents

ou preferred conpounds of forrmula (I) is
Aﬁhﬁpaﬁ@g@; geﬁ— - OCH2CH2O- or especially
O [preferably wherein the -CH2-part of

-0 r@ ; is linked to the group Wof formula (I)].
A furt oup of preferred conpounds of formula (I)
is tha ein Uis a nono-, di-, tri- or
tgra-stihstituted aryl, preferably a nmono-, di-, or

tri- substituted phenyl wherein the substituents are
i ndependgntly sele r
hal ogen, al kyl, a|§%§§?&§g§k%]ﬂ%&gggggﬁ&ﬁyﬁa? n?gﬁiR is
gr@Hﬂﬂﬁﬁﬁﬂjén¢Hg of hal ogen and al kyl. Anot her group
of especially preferred conpounds of formula (1) is
that wherein U represents
2 A6 righieh | Q6@ b PRéBNEA QB%MhndsW?&ﬁfulag Y(E Ui tﬁflt wherem Q is
especi alI'y preferred conpounds of formula (1)
whetleileneU r epr esents 2-chl oro- 3, 6-di f | uor o- phenyl A
preferred enbodi nent of the present invention relates
to a comound of fornmula (1) wherein Wrepresents
phenythes Uhsi) bBpesielyd YomPoRlsaoPRFula0N) Q8 thdtewherein R! is
follow ng radical:V represents - OCH2CH2O- or
- CHIOMPEHP O wherein the -CH2-part of -CH2CH2CH2O s
linked to the group Wof formula (I); U represents
tri-substituted phenyl wherein the substituents are
I Aahependenploy pedtrert @ihfouadd (bﬁ’:l’oﬁgﬁa (Hespacwhdein W represents
fluorine and chl orine) and. al ky éespe0|ally nmet hyl ) ;
phenyl substituted by V in para position or the ollowing radical:

\'%

NZ

X

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:



Q represents nethylene; Mrepresents the foll ow ng
radical: , wherein R2 is nethyl or chlorine, R3 is

woyasozes] and R4 is hydrogen, -CH2CH2- O CH3, PCT/IB2006/051641
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-CH2CH2CH2- O- CH3, or R NH(C) -CH2- wherein R is
al kyl (optionally substituted by one or two fluorine
atons), cyclopropyl, cyclopropyl-nethyl, -CO CH3, or
-CO ¢H2-CF3, with the proviso that in case R4 is

hydr agen, R3 represents nethyl, methoxy, or chlorine;
Rl rgpresents cyclopropyl; and nis the integer Cor 1.
Theé pregent invention also relates to conpounds of

ents and synbols as defined for formula (1),

or aYpreferred enbodi nent of formula (1), are replaced
by their preferred neanings as defined herein, such as
thosé defi-ned for the above-given preferred groups of
conmpounds. Especially preferred conpounds of formula

(1) are those selected fromthe group consisting

ofA fuier HS&tp obRigferred compounds of formula (I) is that wherein V is

gg%ﬁﬁ‘% 64 % g}glzgéh(tﬁ@cﬁﬂ?eggéfll&] &%geesg &) 1}5@%‘% %lag cal is

aﬁhﬁe&%@h@@ﬂoﬁ?ﬁ of(f%rrﬁulg'(ﬁml@ﬁéi’@)%%@{ biom, %E"L@@H CH,O-.
(2-chl oro- di | uor o- phenoxy) - propyf] phenyl

}- plperldlne 3- carboxyllc acid

I 3- net 2- net
O pPGed Gl D SR SHER Yo rRER RS BT ufSrein wiramgrents
} -@CPeCHgDNe- 3- carboxylic acid
cycl opropyl - ( 3- met hoxy- 2- net hyl - benzyl ) - am de,
4-{4-[3-(2,3,6-trifluoro-phenoxy)-propyl]-phenyl}-pipe
r IA oﬁl%r ogg&?ﬂ ?)g)%ﬁ: egcéognpou{lg]s of formul (I) i$ éhat wherein V is

cyclopr benzy

4-QeH,GH(Q- chéspecialdy &Hi(fﬂiﬁﬂz@ r[bﬁf@xlyl)/ vﬂ’fe@fﬁy lthe {@Aydrt of
} |per|d|ne 3 .carboxylic acid
y@ Q-(islinked) thihagroup & of foymuls e,

A further group of preferred compounds of formula (I) is that wherein U is a
mono-, di-, tri- or tetra-substituted aryl, preferably a mono-, di-, or tri-substituted
phenyl, wherein the substituents are independently selected from the group
consisting of halogen, alkyl, alkoxy, and -CFs, especially from the group

consisting of halogen 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-(2,6-di chl oro-4-net hyl - phenoxy) - propyl ] - phenyl
}-pi peridine-3- carboxylic acid

W@ ywbopmepyl - (2, 3- di net hyl - benzyl ) - am de, PCT/IB2006/051641
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4-{4-[3-(2-chl oro-6-fluoro-3qyet hyl - phenoxy) - propyl ] - p
henyl } - pi peri di ne- 3- carboxyﬁlc acid

cycl opropyl - (2, 3-di net hyl - benzyl ) -am de, and

4-{4y[ 3-(2,3,6-trifluoro-phenoxy)-propyl]-phenyl}-pipe

ri di me- 3-carboxylic acid

cyclgpropyl - (2, 3-di met hyl - benzyl ) -am de. Further

especi ajl y preferred conpounds of formula (1) are

t hose sglected fromthe group consisting of: (3R*

45) {4-[2-(2, 6-di chl oro-4-net hyl phenoxy) et hoxy] phe
nyl }pi peri di ne-3- carboxylic acid
cycl¢propy|-(2,3-dinethylbenzyl)-anide,(SR,

45') " 4-{4-] 2- (2, 6-di chl oro- 4 nethyl phenoxy) - et hoxy] - p
heny ri caf by ) )
L3R R RAVIGI SRR yrhetely ol o gt of
deCHﬁ(%CHZO is hnked to the group W of formula (I);

W}}re%ﬁﬁ[&%}i é%%ﬁtétu§d &%ﬁ%%g%ﬁ}e}%{g}lg lg]s%l?l?ex¥s) alr%t ﬂl%ege]ndgntly
[egd%%%p 'tRmY Hakre PR L BeY Y ¥lokind eﬂl%ly&ﬂloﬁﬂé}l L ORI (&Pt &ally

48)etlgd]; 2- (2, 6- di chl or o- 4- net hyl - phenoxy) - et hoxy] -r, 2",
ahydro [3,4"]bipyridinyl-3-carboxylic
ag$@p(§m%%F%E%% €1 3- net hoxy- propyl ) - benzyl | -

CMk@@és@m lthe @RMbH g radidalt 3R,
45>6- [2 (2 6- dlchloro 4- et hyl - phenoxy) - et hoxy] -1\ 2\ 3\

4\R ahygRo- [ 3, 4' ] bi pyridinyl-3' -carboxylic acid
[2-chlo (2- met hoxy- et hyl ) -benzyl]- cycl opropyl -

am de er group of especially preferred conpounds
of foriy ‘I) are those selected fromthe group

cHisSistimg of : (3R,
45')-4-{4-[2-(2, 6-di chl or 9- 4- net hyl - phenoxy) - et hoxy] -
henyl }- pRper i di ne-,3vhegin B5xymetyhet chlorine, R” is hydrogen, andR

S Wil oo B LD QMO "B RN AT Yen.

4%)hefkn{ R % GHayb- (dpﬁdsﬂag@os&sﬁﬁtéay by p&ﬁn QX Yowoe Fledd atoms),

- phenyl }-piperidine-3- carboxylic acid
{ eydemiepy Sy¢leprogyBmethyt| @&Qﬂ\;r opreRydn{ho) witktthy [pyoviso

bﬁ&% Y{l c%e R* is hydrogen, R® represents methyl, methoxy, or chlorine;
R represents cyclopropyl; and

n is the integer O or 1.

The present 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, (3R
45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p

wheegh292p1 peri di ne-3- carboxylic acid {2-chl oreecBIB2006/051641
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[ (cycl opropyl met hyl - am no) - ngf hyl | - benzyl }-

cycl opropyl - am de, (3R

45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 5- (acetyl am no- net hyl ) - 2- chl or o- benzyl ] - cycl opr opyl -

m( e, (BR, 6R*, 75%)-7-{4-[3-(2-chloro-3,6-difluoro-phenoxy)-propyl]-phenyl } -

42;%@1?2%?15£ﬁ%9[§23,1g|ngnan5— _r b lgt g)élpdlphecr)]fgf%%opy r??fylchPoro—

[ BeeRo4Re; ( 2- nethylan1no ethyl) benzyl ] - cycl opropyl -
am de, (3R
45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p

h | 3.- i i di he-3- b

S Pt oo BB bBeR sy ainsprigssicahoic
e acifl 2Rclopro yl—(3—metho;<y—2—methyl benzyl)-amide,
45')-4-{4- 2-(2,6-d|chloro-4-nethyl-phenoxy)-ethoxy]-p
henyl} pi peri di ne-3- carboxylic acid

{gthﬂgo(?% élcﬂ Bid- 2. r§et 13%%&&8 (pg%?%oﬁ{e%w}' ApLAQ)e-St hyl ]

o rop
45arb034y1{c4acic2e}(cﬂap(ﬁepyl¢BHnmtlmx4 Tretethyll-bphshearyide et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 2- chl or 0-5- ( 2- et hyl am no- et hyl ) - benzyl ] - cycl opr opyl -
m“d{e‘ - ({%?6[ P Y SRS A R R Parioney) ot hoxy] - o'
hemlbl}ropylp(érmcthm 3-mathylBexyyl)-emats, d

[ 5-(2-acetyl am no-et hyl)-2-chl oro-benzyl ] -cycl opropyl -
am de, (3R

43 - [;3 ©4nllcto3%- ﬁrfﬂﬂoﬁélbl%@xﬂy ﬁ%mlph@m neipétdRkeXMbo lic

henyl pi peri di ne-3- car box

{ Bdt OpOBYT (2 RS hsnryl amdso) - et hyl | - benzyl

}-cycl opropyl am de, (3R

45" )-4-{4-[2-(2, 6-di chl oro-4-net hyl - phenoxy) - et hoxy] - p
hanyil [3- RiPéichidtde-ntethd aghead) ipeordt)-phenyl } -piperidine-3-

(2-chl or o- 5- et hyl am nonet hyl - benzy] cyclopropyl am de
’ cqr@pgxyhc acid cyclopropyl-(2,3-dimethyl-benzyl)-amide,

45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

(2- {dl;ﬂ%(rzg:hﬁoros&ﬂwwpmmm -plosmek iy propeiiphtnyl &pilecidine by
-am de

4sarjaowl{04actdzcwpéowl ShPliBelyhBeyD-49HERGRY) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 2-chl oro-5-(2-cycl opropyl am no- et hyl ) - benzyl ] -cycl opr
opylidalid @e3.6F htﬂm«mb@mlds) pfOpfyHmmnﬁ}{pﬁperialir@—irsabukylfcor acid

t he treat xi s of di seases such as
Fy¢%WQPg‘ ﬁ@’ Sﬁgggﬂxuﬁongestive heart failure,
pul monary

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]phenyl }-piperidine-3-
carboxylic acid cyclopropyl-(2,3-dimethylbenzyl)-amide,



hypertensi on, renal insufficiency, renal ischem a,
renal failure, renal fibrosis, cardiac insufficiency,

w@andirzeshypertrophy, cardiac fibrosis, nyocarBUCHEIB2006/051641
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i schem a, cardi onyopat hy, gI@yerqunephrltls rena

colic, conplications resulting from di abetes such as
nephr opat hy, vascul opat hy and neuropathy gl auconm,

e a irnt IR LB inineridine.3-
R O L S B PSS ERRY Bipipsridine 3
vasbokydic awrd [Qachdbracd-Samgtdioyy- pecrpsfd:)tbdneyldixcsélupmpylemﬁde,
hyper al dosteronism lung fibrosis, scleroderm

anxi ety, cognitive disorders, conplications of

t (gat gpps g4vpih 6Ldi€ﬂ181%54lﬁféﬂi§§?gé’1tﬁ)x§9€!hb§y] ey Bt fiféridine-3-

di seases known to be rel at hé reni n-angi otensin
syabexylicTised [Coshherorid &-methpey-ethyd)-Kenyyldiceclepiopgi-amhidy,
useful for the treatnent and/or prophyl axis of

di seases such as or related to hypertension,

C I esd)io - (e dichforo Umethy PpHeNBRALSthsrypar,2' eJ’ISISDB'rhexahydro-
renal insufficiency renar i schem a, renal fai

r EhAlbipyriting Ca@ﬁi‘ﬂilcac acid uf rdileiecy (3- @ﬁﬂwwropyl) benzyl]-
h iac fibrosis, nyocardial ischem a,
¥§ga%£§@n%?ﬁgq{gonpl|cat|ons resulting from di abetes

such as nephropat hy, vascul opathy and neuropathy. In

on n nvent on relates to et hod fo
ChER L e Fereo Bichrogpr et eheap r Saasba. S oo ategthydro-

afﬁ@%lﬁ&ﬁn}w‘j RadoYIR, €94tiat | Opp-Gilorol$2(2-methox ethgd) benzyl]

reni nahgi ot'ensin system 1n pafticular to a
thgﬂbmepjhmmMcor prophyl axi s of the above-nentioned

di seases, said nmethods conprising adm nistering to a
patient a pharmaceutically active amount of a conpound

OfA nbo@iefBtaap (O kspefiafly phdteie BERBSTunAS of REMBLEHRE those selected

invention relates to pharmaceutical conpositions

c biopy thsigreypeconifipefd of formula (1) and a
pharmaceutically acceptable carrier material. These

phar maceuti cal conpositions may be used for the

t (Zat uent-{and/(06-dceldyd- a»eu@upheﬁdx@) atoX g prenY 1 jRpeidine-3-
dlseases Thiygharnaceutlcal ositions can be used

f errbaxylier al r entl &rchloro-grl(3, %ﬁﬂ ro-gHvyiamiger RethyH-benzyl}-

T b m ni stered, for exanple, perorally, e.g.
igﬁ¥%é%?gfﬁ¥g tabl ets, coated tablets,

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl}-piperidine-3-
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-[(cyclopropylmethyl-amino)-methyl]-benzyl } -
cyclopropyl-amide,

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



dragees, hard and soft gel ati ne capsul es, sol utions,
emul sions or suspensions,rectally, e.g. in the form of

WQuppo928dri es, parenterally, e.g. in the fornPGFIB2006/051641
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injection solutions or infusjpn solutions, or

topically, e.g. in the formof ointnents, creans or

oils. The invention also relates to the use of a

c 0

o oG o e ol bt} e R P B el piperidine 3

pcaphbyylaxdcsd kﬁc}ﬂdsm 53(ﬁamethme«»nmyl)dmeaeﬂ;i;fscloﬁﬂopyl amide,

production of the pharmaceutical conpositions can be

effected in a manner which will be famliar to any

p%’EOQS)S éhl[QQZ 60iEH16r o Fneﬁﬁ@-%h&ﬁf ?é@i@?ﬂf]ep}%ﬂ%} plperldlne -3-
bson, Editor, Pharmaceutical Prefornulation and

Foanbgmtq astl (2ridoieamethy@nsnpme gbenapbdyclogropyisanide,

2001; Rem ngton, The Science and Practice of Pharnacy,

20t h Edition, Philadel phia College of Pharmacy and

Swzenas)mw [br(2) Bgilﬂgoﬁohﬁﬁn@ﬁi%@ph&ﬁﬁy?@ﬂibﬂyﬂn}ﬁﬁ:ngf} piperidine-3-

formula (I) or thelrfgharnaceutlcally accepta
s §fbaxyligptach d2rghlora-X ntsh }aéﬂlf&wrwml@mﬁ@mm) ethyl]-benzyl}-

t l\Ly val uabl e substances, into a gal enica
gﬁ?@@%#$ g% formtogether wth SU|tabIe non-t oxi c,

i nert, therapeutlcally conpatlble solid or liquid

P s S s ek el pbetie) Bhor g phensl criperigine-3-
t @%b@?}q}éeacfﬂe[@t 68 5%- @&ﬁ?ﬁﬁ% étﬁ?ll) b%ﬁiWP%cﬁéﬂ?GﬁyladBﬁde

al so of use in conbination wth
phar macol ogi cal ly active conpounds such as

LI TN P
aphdeNicSicRd [SGQ%Wﬂnﬁofeﬁﬁ@PQ RhRr@BéBYANyslopropyl-amide,

vasodil ators, cal cium antagoni sts, potassium
activators, dluretlcs synpat holitics, betaadrenergic

U R R R S U

otmbbﬁyla:baLV@{mntdr@Bqdz ﬁus&aéiﬁﬁaﬁluﬁ)h—n&&hyl] -benzyl}-cyclopropyl-
1l bet a- hydr oxyst er oi d dehydrogenase type 1 inhibitors
aA®idsel ubl e guanyl ate cyclase activators. The present
invention also relates to pro-drugs of a conpound of
formula (1) that

(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, 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-phenoxy)-ethoxy]-phenyl }-piperidine-3-
carboxylic acid [2-chloro-5-(2-cyclopropylamino-ethyl)-benzyl]-cyclopropyl-

amide.



convert in vivo to the conpound of formula (1) as
such. Any reference to a conpound of formula (1) is

W@ bwsatas®e to be understood as referring al so POI/IB2006/051641
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t hecorrespondi ng pro-drugs ofsthe conpound of fornula
(1), as appropriate and expedi ent. Conpounds of
formula (I) can be prepared froma conpound of type A

T

Pdisstsasdsctf v oardated abhgpptensiont congesinveurartRiailsteapdsnonary

for a suitable ester .that can .be cleave ter, faor. .

| RincliEdony el SR TSR ofCHH R PUGaAth BRI Hgribrosi.
tBﬁﬂﬁ@ﬂﬁﬁﬁﬁ&ﬁﬁk&@ﬂﬂﬁ&lﬁQGQR%HgﬂgqﬁﬁcEﬁﬂﬁmﬁngaaﬁ@MP%UHQnm,
of type Bis formed in 20-100% yield depending on the

c oardianympsthywigkmesrslongphridisu isérsl xohid. herwpheatiohalrésplting from

AR M

anatogarreture, deHebdseleBing r&dtérdsisCiit WAEbFdsty ABshmplications
am de coupling for instance |eads then to a conpound
ofolioyyiag asapfns Qs GRrdRac sugeyn gravfiler &yshancyen. wagraldgsteronism,
f I ). [ h i.de [ OpLim:zZi

¢ RUES dfbabeid s ebdopnd, OB b Co G Mhordth PRUMIELRMS of
copphensl withAinnaopsuppressivd yipent asl hien disdssenowid ao be
a conEound of type D.. Finally, deprotection |leads to a

c EHPEY HRIthE e BRAZPENEINSYSI: cour se the reduction can

al so happen on a conpound of type B, which, in this

case, is separated fromits regioisonmer with a stil

c dhg ugatpedndiooblferndad]) i ¢dpesaltypsisefal dangeundatoknt and/or
type i S optained, ich is transforned i.nto a
OISO (EED W e ShHaeEogphymgenyiphycdhegstivepbeart
C @0 jurd FuBHo@TROMRIE N Sbn L ¥RA iAs@ficiBh§aRenAPisERIME 8 ndXailure,
the correspondi hg saturated conpound with magnesi umin
mearahniobrosiaf teardiacguinsutbeiangyoncartiac r hyiericemyi geardiee dfibrosis,
stereoi.somer 1s i.solated.. Saponification (if .

B BERUP e PGB a AR c s yBlnke fromgighetes sueh
appeghrétiyeaearopethy ki hbwdpithy.t he art that the
sequence of these steps can ge Interverted or nodified
in nost cases. The shift of the double bond in a

c ?ﬂ%&% ”&9@1&%&? iz iﬁ%‘i’ltﬂop SrelofUE aORelddCRTPRENGStRent or
and E, Tead to mxtures o
prophylaxis of diseases, which are associated with a dysregulation of the renin-
angiotensin system, in particular to a method for the treatment or prophylaxis of
the above-mentioned diseases, said methods comprising administering to a patient

a pharmaceutically active amount of a compound of formula (I).

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



stereoi sonmers. These stereoi soners can be separated by
st andard net hodol ogies, like flash colum

W@ boore2dyr aphy, HPLC, or chiral HPLC. Schene 1PCT/1B2006/051641
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O herwi se a conpound of type;f can be used, as
descri bed in Schene 2, mhereln Rb stands for a
sui tabl e ester substltuent and Ra for a precursor of

t P@ctzﬁfﬂfbég' %%ﬁ@?or}ﬂ (ﬂssu ésﬁt@ﬁ?s :[391"63{6 %Eg fol the folR ot 1?Jection

conpound-of type F is rans compound o
t yqziau@;s Mhnﬁismnrsotunmns i topieaibf, ergmedtherfbon af oonpentndereams
of %¥ usi ng am de coupling conditions that favor

t of t he doubl e bond. Reduction of the double
bond | eads to a conpound of type J , which is then
transforned into a conpound of fornula él . Also, a
c&hpdumilti@ﬁ dlypeclpcs dn the wsedelc @ dcompoygn crfof@pmuhd(lé)ffor the

K,. The V- W | d
é egr&}%an f P erglgceﬂl 1c€]hc8H1R0ﬁlglog§{0é&heﬁtr agm%a}tgoir y og)gy axis of the
caﬁm&qn&nﬁﬁeangemﬁsSchene 2 Exanpl es AbbreV|at|ons (as
used herein): Ac Acetyl AcCH Acetic Acid Ang
Angi ot ensi n aq. aqueous9- BBN

9;@8 AOIEHGH O whe3 %@%&%@8@%@1&0‘%&%@%&&’ b E%?&F‘{PW manner

OVI ne serum
C ®fhéch @ﬂhcberfhmataecto ley@éﬁidmhﬂé(ﬂéd DN BeAart (see for example Mark

Dﬁ:bs%gr %‘,pd%t@{e %ggglegﬁﬁcge%rpeformulatlon anctl orm a?lggyrlhgi plgalth
Group, Englewood, CO, USA, 2001; Remington, The Science and Practice of
Pharmacy, 20th Edition, Philadelphia College of Pharmacy and Science) by
bringing the described compounds of formula (I) or their pharmaceutically
acceptable salts, optionally in combination with other therapeutically valuable
substances, into a galenical administration form together with suitable, non-toxic,

inert, therapeutically compatible solid or liquid carrier materials and, if desired,

usual pharmaceutical adjuvants.

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-
adrenergic antagonists, alpha-adrenergic 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 guanylate

cyclase activators.

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

compound of formula (I) is therefore to be understood as referring also to the



DVSO Di net hyl sul f oxi de EDC HO Et hyl -
- di met hyl am nopr opyl car bodi i m de hydrochl oride EIA

wEpge928hmmunoassay ELSD Evaporative Li ght Scak@BEIB20¢p/051641
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Detection eq. Equivalent(s) E5 Electrospray Et Ethyl
Et OAc Et hyl acetate Et OH Et hanol FC Fl ash
Chrormt ography h hour(s) Hex Hexane HOBt

Xf?(ﬁﬂéggﬁf) 'dﬂ%@ oIH't:ﬂcC Mgﬁ%j Iae{)if P ATRAL ?I)L'ag '“I\élllgggopriate and

Chro togr L1 qui romat ography -
Spemtdiems.copy Me Met hyl MeOH Met hanol min mnute(s) MS
Mass Spectroscopy NMO N-net hyl norpholine oxi de OAc
Acetate OD Optical densityorg. organi c PBS Phosphate

BefohoasldsSat fdiﬁluPaG(IE’rcﬁﬁ %tlbr@fihrgd Ptébn BheoBRaMd offtype A (WO
Retention value (on TLC)
03/093267; WO 04/002957) as described in Scheme 1, wherein W, V, U, and n
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 conditions,
whereas the double bond has partially shifted to a deconjugated position. This
compound may or may not be separated from the corresponding analogue with a
double bond still conjugated, and an amide coupling for instance leads then to a
compound of type C, wherein Rl, 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 compound of 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 compound of type A or B can be
reduced to the corresponding saturated compound with magnesium in methanol.
After equilibration the trans-configurated stereoisomer is isolated. Saponification

(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.



rt roomtenperature sat. saturated sol. Solution TBAC
Tet rabut yl anmoni um chl ori de TBAF Tet r abut yl anmoni um

wo bavon2ate7 t ri hydrate TBDVS terr-Butyl di met hyl sPCHIB20@TU1641
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O (benzotriazol-1-yl)- , , 'yg'-tetramethyl uronium
tetrafl uoroborate tBu tert-butyl Tf

Trifluoronethyl sul fonyl TFA Trifluoroacetic acid THF
Tetrahydrof uran TLC Thin Layer Chromatography tR
Retention tine W ultra violet Vis visible HPLG or
LC-M5-conditions (if not iSctematled ot herw se)

Anal ytic: Zorbax 59 SB Aqua colum, 4.6 x 50 nmfrom
Agi |l ent Technol ogi es. Eluents: A: acetonitrile; B: H20

+05%TIEA G adi ent : % B (r) 5% B eéer 2 mn. Flow
1 nL/ nyn%Bet ecti on: L§Q s + Ms. epariati ve: Zorbax
SB Aqu m, 20 mn from Ag 13@ Technol ogi es.
El uent | RG’Acetoni tri I B 20 R' 0. anmoni um

h)ﬁdbom 25% di entm_ 80% 10% B over 6
40 m/ tecti o +[MS, or WV +
ELSD Chwral anal i av. Regi s Wael® cWiym, 4.6 x 250

mm 10 mm'VE uent A EtGH + 0.05%Et N. 'EI uent B:
hexarfe. | sUcr atic Condit4Yons, 1 ni/nmin. The isocratic
m xture may vary depending on the compounds. Chiral,
preparative: As anal yti %al condi ti ongT but on a Regis

Whel k 0 1 col umm, H
Boc Boc N
() () AL
PG n 1 PG " B N
I ~ R I
N | NT| — M\Q,N
HO M. N
Q O W,
O W. O W. ()] \

E U ’ U 0
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.



waele®onzat3iphenol (2 eq.) is placed in a reacti oPCT/IB2866/051641

10

50x250 mm flow at of 100 nL/m n. General procedure
for a Mtsunobu coupling and a Boc-deprotection The

Conmpound J 3 or J4 (about 80,9m, 1 eq.) dissolved in
toluene (1 nlL) is added, folﬂomed by the addition of
azodi carboxylic dipiperidide (2 eqg.) dissolved in
toluene (1 nL). The reactlgyﬂlgbgture is degassed with
N2 and finally PBu (3 eq.) is added. The reaction is
heated to 90 OC (on a pre- heated system) for 1 h, then
cooled again to rt. Et20 (5,nl) is added, the xture

is filterdd¢ and the solv nP are evapor at e Hn
reducedZ iure The cr grnedi ate is hed
by reve fase HPLC. T eP@ ean produck! i §_fP¥sol ved

in di oxapg(1 m:),—aqgol—D\Nr) d'mﬂi/l("' S
' i rt

addel. _The i xture is's 0" 2. e

sol vents e renoved unger weduced pressur@ tw.

t he hydrochRdride salt of firfal conmpound of for Ia
(1). General conditionsGA for an am de cotipl i ng HOBt
(16.9 ng, 0.125 mol), DVAP (3.05 ng, 0.025 1),

DI PEA (0,068 nL, 0.40 mmol) and EDC-HCO (28.8 ng,

0. 150 ) were added to a m xture of a carbaoxylic
acid (0.100 mmol) and of an amne (0.100 mmol )’ in
CH2A 2 (1.00 nmL). The mxture was stirred for gpgays
at rt. TR xture was/fi red through Isol (it ¢

(06 Nsppbent prep hth 1 ml ag. I'M mhe

org. &G 'was evapgr atled lUnder—reduced pResSU The

cr tg@e pIr ct used [f OF 1 her vvithoutM\pghi fi on.
nd|t| ong’ Boc- depr ot ectd on The

starthngwmat eri al wasodigsol ved in CH2A 2 (@ nW).,aand
the sol. W83 cool ed tey O CV HCO (4Min di oxane, IB 5

nm.), Kand| the m xture was sUlrred for 1 h while warn ng
up to rt}{ Ag. I M NaCH was added, and the m xture was
stirred jurther for 5 mn. The |layers were separated,

and the org. |ayer was evapor ted under reduced
pressureBolBurlflcatlon by PL| acetonltrlle with

0. 05% ch ne NH3 /
)ﬁ VJEFE

L U E U

Examples

Abbreviations (as used herein):
Ac Acetyl

AcOH Acetic Acid

Ang Angiotensin

aq. aqueous



wat er 10: 90 ->90: 10 over an X-bridge columm) vyiel ded
the title conpound. General conditions C for an am de

W@ owph2ang7 over the acid chloride The starting PCT/IB2006/051641
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carboxylic acid (1.00 eq.) di ssol ved i n tol uene
(14 mL/ ol of carboxylic acid), and DVF (catalytic
anount) was added. Oxalyl chloride (1.30 eqg.) was
adgeshy ang ghgyid [y’ g];{\%ﬁngti rred for 1 h at rt. The
solvents were r m)ve3 under reduced pressure, and the
cBoede aci greBitytdaxgearbaisyldi vi ded in 0. 100 nmol - portions
of, t.he foll owi ng am.de couplings. Such a portion of

t B8%ci d HYIBF?%BHI(%Q%]@CWI) was di ssolved in CH2d 2
(3100 nL)pyugmnd Et3N (0.014 ni, 0.10 mmol) and a sol.
of the desired am ne (0.100 mml) in CHA 2 (0.50 nlL)
wBuéi addeaBurHbthigmt ure was stirred for 1 h at rt, and
was filteped tFrto§gh Isolute(r), prewashed with aq. IM
HEP™C Af t er “8TOTFSH with cH2d 2, the org. |ayer was
eygpor at edyslohkedyl r educed pressure, and the residue was

used in the next step w thout purification.
( DABE/)\_ (1 Riisopropylethylamine

J S Met Tt rd Hﬁij : esul f onyl oxy- S"-di azabi c
ycﬁl\g%s. 3%@?%@@% 8@0@@% boxylic acid
3DIMF t - buNN-Desietay1fornedrhide ester (rac.)- (I R,

JS™- Met hy] ~- oxo- S?- di aza- bi cycl oPJ. *nonane” -
PP BoxyPimetiysdiaider t - butyl ester 6-ethyl ester (WD

T a2 0r iy R aap ey Frv e i esipnar b Eheh g Y
MEXAUr € | Bnsofd @ehniidadsaQC. NaH (16. 64 g; 55 %

di spersion in mneral oil, 381 mol) is added by
p&ldDons Brapprajivedghtadcpéeringd@ect®® ni n, keepi ng t he

t er at uge .b n 0 and 4 0C. H2 gas evolves. After
tgg‘paddi tlﬁ lﬁwﬁhéﬁsﬁi xture is yellowgreen and is a

sESght suBReftsippay: The reaction mxture is stirred for
75 mn at_0 to 4 0OC. Tf2NPh (128.6g, 360 mmol ) is then
atfled as Eyblid within 5 nin. The reaction mxture

bEGSRES bER) fhe cooling bath is removed and the
reac{qlgon jFs,\gy:[:,]%lclerred over the weekend at rt. The

r &QHi on Rihahelre is poured onto 1 L of ice/water and
r Shrai i ol sk CPOgHAGRNTY ext racted w th (3 x 500 ml)
E{,OAC. Thgoﬁgnybi ned org. |ayers are

Hex Hexane

HOBt Hydroxybenzotriazol

HPLC High Performance Liquid Chromatography

LC-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



weraporesed under reduced pressure.
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washed with water (500 nL) and brine (500 nL). The
org. phase is then dried over PS4, filtered, and

To the cr uRPET/B2000051641
residue (174 g) is added 50 gL of pentane and the

m xture is stirred at 4 OC overnight. The crystals are
filtered off and washed with cold hexane (70 nL) and a
cgld m xtyre.of hexane/ Et20 (4:1, 100 nL). This
resulted 17 84 g of productcontaining sone Tf NHPh.
TEBS nat ePhalphats BuifletedrSadinover silicagel (75 g).
T%g?Ph is washed out with CH2A 2. This product is
stbsequenPi%FHBE B Pout with EtOAc (3 times 1 L) to
gipye the ppddye conpound after evaporation under
reduced presSure. The title conmpound is obtained in

t Reee fraBeticonen vaye @ TZ ")y of of f-white crystals, b)
27.98 g of little Qromn crystals, and c) 15 g of a
ygIIOMIoiVx@%ﬁPgFﬁﬁ%B the product and TfNHPh. After 2
dgys the JduvdRd contained in fractions c)
crystallises. It is filtered to yield 9.43 g of the
pf¥duct aSoltigR own oil. Treatnent of the nother

I S: ' . .| i quors obtai ned above
apgﬁggnceﬁ?ﬁgﬁgggﬁﬁﬁggggggﬁgqéThe brown oil residue
(TBAP i sTewabuty@dmbyiukC1(ddd0rigydatei ca gel ) using a
gradi ent of (EtQAc/heptane 1-9 (r) EtQAc). The col umm
i SBUMR wiEh HW'1¥ﬁmESé%Q/NbOH 9:1. The title conpound
| ypgpl at Qd&b@&o%?azﬁﬂl%gﬁ\’,]\@ﬁ ’ N“-&_&Mbﬁ@hﬁ&hhﬂ t&Saffddfoborate
pure product. LGC-MS: tR ="0.87 mn; ES+: 459.24.

| BN |yl - 4echrlartpl benzene Mg (8.76 g, 360 nmol) is

syspended LH THF {9 under nitrogen in a

t if eeneck&l FWQgﬁlﬁﬁﬁﬁ% d with a condenser and a
drreppi Ng THAREbacelib@c®r oppi ng funnel is filled with

1, 4- di bronobenzene (77.3 g, 327 mmol) in THF (40 nli).
ABB 59 betratiydrofumandi br onobenzene sol . is added

c ully-t.othe -suspension and the reaction is
s??a‘r%{ ed WT%]ﬁ%qxgrﬁgﬁoﬁnag%r?Meat gun. Wen the reaction
starts, tRetedtidh @inbr onobenzene sol. is added to such a
speed so that the reaction mxture is refluxing gently
(&bout 20ulayyoletrhe mixture is stirred for further 30

3. and jsqgooled to O C. THF (100 nL) is added and
?h@sdroppyﬁgﬁfunnel is filled with a

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

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

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% Et:N. Eluent B: hexane. Isocratic conditions, 1 mL/min. The isocratic

mixture may vary depending on the compounds.



sol. of allyl bromde (30.5 nL, 360 nmmol) in THF (50
m.). The allyl brom de sol. is added sl owy,

worehoat126261 ng t he reaction tenperature bel ow 20PQ/IBA@EN51641

10

15

20

25

30

the addition is conplete, the, mixture is stirred for
further 30 mn, while being cooled to 0 C Agq. I M HC
is added. The m xture is diluted wth Et20, and washed

thhﬂala é)'aMtl A@rzlgal ﬁ%&fl‘ Qondi Bsni%ﬁpbﬁ‘ edd R%gls WhEfiasit Solumn,
Cc org.

are ex ted back e conbi ne
eﬁﬂx%ﬁhﬁnmﬂewdmDEHXbM@hnmgSO , filtered, and the

sol vents are renoved under reduced pressure.
Distillation of the residue (11 nbar, 88-92C) vyields

t GRnbidl |p@o@éﬂ‘ﬁ99ﬁﬁda ARBuRoIs cRBBHE aﬁ&%Bo&@&ﬁb&%hoW th

anot her, unidentified inpurity.

3 Tha devitsdphphad it 3. mpirmd-ln ageacEpB flaskviGompprid J 3 opJ 4{gbout

B o bR rdka T} g Rt fep ol BLRRSRERRG of
Cazodhertaxylid rc&plbérlcﬁﬂé (2 @d.) ANBORe@hh twlikhes (MBI Mphelfeaction
tort. Ag. NaOH (2.5M 1.65 L, 4.12 nol) is added, and

t HExTecisudegassgd 0’681 D ang falty RBrex3 eggois addl. nilhe geaghon is

I
Th SO P Ol O G K o
Thi)orsg?]ddeé,y dre ltrmtu&steﬂgmﬂ,g alWHtﬂﬁ‘f s¢lvEnts a?@févhﬁdrﬁted under
I T , t
( ﬁ‘iﬁi)uf?ﬁepgég{?%nt@%ﬁédelr B 1a£ﬁ3§2§ur{¥%§3ty aﬁvlﬁr&sei @ﬁiwé HPLC.
PiL Eleﬁﬁ‘hfdﬂﬂctQX dSol(E glqlg)@in@'{h %HW %m@ & dioxarkt(@@: 1 mL)

yield e title conpound
[ & édﬂeBr dite- phauryg i} sprrep ab(yc] for @}Ib uﬂ"jnb -sd]VﬁEtB hay¢ regndvadeinder

A s f 3-(4-b -ph [).- -:1-0l (49.4 230
e Weme Capt M mocksbrSre Yk Comppitihe dsBiig 0
(23.77 g, 349 mmol) and TBDMS-C (52.6 g, 349 mmol)

are added. The mi xture is stirred overnight, while
vvé}emewg cglp;dlttl@nsﬁforrlae amide gpepling di | uted with heptane

6#1kg ]n& aye >are s&gggggégoz$nd HE%) ayew(ﬁ5

oA AL N B A gl
ovaboigsOkid f(DI10@ maapl) samd ¢fhan smiinee (. B)0amenal g i EHCl, (1.00
urr]rggr "lr %dr%lx?ure was stirred for 4 days at rt. The mixture was filtered through
Isolute® (0.6 g of sorbent prepared with 1 mL aq. 1M HCl). The org. layer was
evaporated under reduced pressure. The crude product was used further without

purification.

General conditions B for a Boc-deprotection

The starting material was dissolved in CH>Cl, (1 mL), and the sol. was cooled to O
°C. HCIl (4M in dioxane, 0.5 mL), and the mixture was stirred for 1 h while
warming up to rt. Aq. IM 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. NH3 /

water 10:90 — 90:10 over an X-bridge column) yielded the title compound.



pressure. Purification by FC (Et2Q heptane 1:99 ->
1:19) yields the title conpound (68.1 g, 90% . LC M

wQ R06/129224 m n. PCT/IB2006/051641
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2-(2,6-Dichl oro-4-net hyl - phegpxy) - et hanol In a
t hree- necked fl ask equi pped wth a gas droplet counter
and an efficient cooling system a mxture of

Z(Qn? daql%ﬁ’ #roh £ TP R %ian(ﬁQC’Qu;Ql fjr;\% H%@Qld CthI 320l e

oxo an- 2 one
( T]15 stug;nglca?ﬁbnyﬂllolarldv(di)ﬁmp)t was tdiesol Gl i@ tbhianQEMth?lfhmol of

. \Was_.a ooI to rt I cati.o .FC
(Eiberismieineand BVG I gt whdult prs Sedsdh oV i1 30
8{9 Wéscﬁcﬁ@él iR HheOmB&ure was stirred for 1 h at rt. The solvents were

m n. 5- Bromo- 2- [ 2- (2, 6- di chl or o- 4- met hyl - phenoxy) - et hox
y femgreiddinder radwasid presgure, and the crude acid chlorlde was divided in O 100

2 S B L PR 0 Pl B¢ s

5%ftoiide €0.100 ﬁmﬁﬂ) @as ai:s@cubedlﬁmmh)u Dasniad dﬁdEth (o 014 mL,
portions, and the m xture was stirred at rt for

mOH0 mmeb) andyz sgl; st the dsppgring el QOr@mlyin %‘z@z rfﬂép)mw
0 d ;
:qgvgire!_l 46%,. 'ﬂ'l% uﬁ)‘(ﬁ@ r@qga% stﬂ‘fe(a S'leh z?[nlq Bﬁf&ys;fﬁlr%ﬁc}e ‘é)@%ugh

ore m Xt ure was
t dsobwae?, frewashed arith dqc &M\/&I‘Cladﬂeﬁ etatioafl with Y"H,Ohe the org. layer
sol vents were artéall renoved under. r educed
pM@s SYRROTatEt Yy dequseq BTFSSUiEAnditheiteatiiugias usedincthe prxisstep

nhﬁ&@ﬁﬁmﬂﬁﬁmwg§hed wth ag. sat. NH4Cl. The aq. |ayer
was extracted back with Et OAc (2x). The conbi ned org.

extracts were washed with brine, dried over NgSO

DlESSUTR™ Puri 11 o8t FamIgmSHharEpaten gy apesuttonylosy S diaza-
( Ek?é&)’[i‘? @%Iﬁﬁle6 318 3) 6 &ﬂc@ﬂlﬂﬁ%l& Hﬁd@ fel’teoﬁgﬂ@s@é%r@et(h%?eszer

Jimortska. cnl'or o SSéyeiMpthmb%OXQér&dlm@blchOEB 3 Inonane 3.6

BRSO Ea g e B it R S5 RE MG ool gtos 2305

( Farflolihs dlgﬁ)lm’dDﬂn) dryENEF (&5@“@1’} )mmsa Aifldeeh ami@phdie and the
m xture was stirred for 2 at rt %gas evol ution). The
nix e isveepled e e M@Klq%geéé rdispsivien imAngrAkoll, 381

Clhﬂﬁi(ﬁ) r§Siddue Wﬁoﬁfohyto%%vﬁ togepgzgrgod of 35 min, keeping the

temperature between 0 and 4 °C. H, gas evolves. After the addition the mixture

is yellow-green and is a slight suspension. The reaction mixture is stirred for 75
min at 0 to 4 °C. Tf,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
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 phase is extracted with (3 x 500 mL) EtOAc. The combined org. layers are
washed with water (500 mL) and brine (500 mL). The org. phase is then dried
over MgSOQ,, filtered, and evaporated under reduced pressure. To the crude
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



(530 nL). The m xture was cooled to 0 C, and a sol. of
cycl opropylamne (5.8 nL, 83 mmol) in CH2A 2 (45 nl)

woer®oaeited dropwi se. The m xture was stirred fPRCT/IE2006/051641
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at 0 C, and was allowed to wgymto rt. DI PEA (14.3 ni,
84 mmol) was added, and the m xture was stirred for 2
h at rt. The m xture was diluted wwth nore CH2d 2, and

V‘@éntﬁ@ﬁ{%::s?)n%a zﬂNd}?ifiwe Qso/ﬁlliglal i lt% ed cﬂ%ﬁs?&é&? (75T€)‘é9 TfNHPh

org over Iltere and
sl washed owewah CdHybVe dl"lumm@duaed srldaedqtmnds suasked dthevith EtOAc

i.d t d th h , d
0P BreS Adaro Bivgnhs BREembamy iR Crariop B O R pressure,
( ffﬁe %tl@ copHnd L GoidRiedtiR thre® f@btidHsNa) F543 ¢ IL61BIhite crystals,

| or o-
by c2|7<9|8rg) oy llitte bBwrettystals, phd eyl § ob enydlvovd ed-®Bntipng the

PR anf YENERACRYARG® D7 e SERvP cohfld D el o
( 3 ta[ﬁs):s. Foak 06} (RRBIA) 94 2 obthe Prodiicbs AMBdIvh oS

added. (E)-2-(3-Methoxypropenyl)4,4,5,5-tetranethyl -
1, 3,2- dioxaborolane (15 nL, 70.5 mml) was added

t : .ag. 2M Na2CO3 (123 nlL) was
Sﬁd&gﬁgbﬁﬁgﬁ%ﬁ% gl»h%lag)ss'sti rred at 80 C for 2 h, and

alTheweshbined ansthert liquoks oWgined @BoWdClre wasceadded undeehastd yThe
until a_pH. of S reached. oIv nts
pgrqurapr reﬁlfﬁr%éém%merﬁqde‘augéﬁa L8 silica, eelipingrp eradient of
?Er'dwﬁh X§ I ( [

ext actg1 ?Aeégitt%scnnegﬁwt 8\}\1@1? é%man%%gt‘?%,ﬁ%cgg cOH
o9dr. TySttle cbmpdwided,isdmdd tabh@53id! & efhtus offewkite sotisvadthe pure
under red pressure Purifjcation of the residue by
Ferqdg Pb&c‘%ﬁ@%t tad-87 B E§+14?9§fEt OAc) vyielded the
title conpound (12.7 g, 68%. LCGMs: tR = 0.82 mn;

ES+. 266. 17.
21 llhrobidney-benpnepyl - 5- ( 3- met hoxy- propyl ) - benzam de

2- l P 1 3 . .
MDY B30 Boned) inseamsrgedinBHEy P9 kst aiimess i aghre-
4Ke&emmisk @ppeld SaM ¥ @enddhsél dndt #ldusypengd BRBeM rhe la'fdbplng

DMF (70 nL) was added, and the m xturé was heated t
111@m©1 isaHede math| }Wromm@znm €712 4. 82'¢ mmdl3 inmkdil (%QIL)

%fe)gtdﬁdl/g (g)trfhh fo { arrgrlin% Snzgr\a/ee { 313 Igldded carerpuff)t/ t e \le suspension
and the reaction is started with the help of a heat gun. When the reaction starts,
the 1,4-dibromobenzene sol. is added to such a speed so that the reaction mixture
is 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
sol. of allyl bromide (30.5 mL, 360 mmol) in THF (50 mL). The allyl bromide
sol. is added slowly, maintaining the reaction temperature below 20 °C. When the
addition is complete, the mixture is stirred for further 30 min, while being cooled
to 0 °C. Aq. IM HCI is added. The mixture is diluted with Et,O, and washed
with aq. IM HCI and brine. The combined aq. extracts are extracted back with
Et;0O. The combined org. extracts are dried over MgSO,, filtered, and the solvents

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



and allowed to cool to rt. The solvents were renoved
under reduced pressure, and the residue was dil uted

WOR@h1E230. The m xture was washed w th wat er , PGRTB206051641
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aq. phase was extracted back,wth Et20 (3x). The
conmbi ned org. extracts were washed wth water, and
brine, dried over MgSO, filtered, and the solvents

g g e
oCF TGS (TSSO B e
( mhidéntifiedyinpluded the title conpound (10.0 g, 78%.

LC-Ms: tR = 0.83 mn; ES+: 268.19.

[ 2- Chl or o- 5- ( 3- met hoxy- propyl ) - benzyl ] - cycl opr opyl -

ng_kip\ B ﬁll ) was added in portions to
ags(ol O%é er}ﬁ)o 0- Ncycpﬁgropyl

5BEB- (M hm@ilf)rlblﬂyhﬂr maammo@els(auae@ to 37sdl. nfrotallyl-A-bromo-
THE (23

nP%‘ﬁ?P% %Hésg Hg&r@awbdmiﬁl ﬁ)%)qb f% uw%%fc’m[r%gg \i@/ﬁe&tg ﬂsvagxture

(o A SRR R LA R, ORI 861 M 2612 o
Wey sddedy ﬁfdjthleynnadn‘eds cd’d]ﬁdrtod) WCe MgB, 3502, e180dnLafdstrhe) is
preci pitate was was with EtOAc.. The filtrate

was
e dEporRfEalNaad the H’dété{? 15.8@%%41?% 3 hrgh dsaddgd. apgddhe phases
d t t n ar
e oot e By G lied VAl DB e AR, The ore.
olayer MyBR4, ovier Mg8@d filtared, allnda tmodo%@mtssammmowelnmded reduced

under reduced pressure. Purification of the resi by
Feresitroad MHERtiaRebY FY (ﬁtz?/ne%lew sthged:k me B Yéelds the” title

;;H% 7)29% . LC-Ms: tR = 0.86 nin; ES+

Zgﬁmg . ég?é&gl p 'ocedure for the reductive anination

of substituted benzal dehydes with cycl opropyl am ne: X
spelall rAsoI sybsti tut ed

béﬂgjagg dﬁ*%ﬁ feri b@tﬁqdlsneﬂeﬂ-éﬁw’ropy| ani ne

(3 dob. S -(Abrom PRy 2prap£d1-b1 83t §0sH3Imol) in DMF (500 mL

cyanoborohydl;l de n’ygiprép 21. 4 rmo? 1.2 eoq). 1)n l\/ie )

( mmd) ton SCt ar&htlﬁmdamoteh(mﬁdrgmm ranhdl)tdndriTBﬂDl\@ -acixle g,

- i S'ageoﬁld%eaaé[%tmﬁirs%é R g Wh&ggfwgl& up to rt.

;ggf {hlﬁgﬁl}éogrﬂélg‘ttéﬁtdv'ﬁl? h¥REnAUSNEN S 0. k. VDR EU® mL), and the
mixture is shaken. The layers are separated. The aq. layer is extracted with
heptane, and the combined org. extracts are washed with brine. The org. extracts
are dried over MgSQO,, 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.

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 (20.0 g, 113 mmol),
[1,3]dioxolan-2-one (9.95 g, 113 mmol) and imidazole (115 mg, 1.70 mmol) was
heated to 160 °C for 25 h. The mixture was allowed to cool to rt. Purification by
FC (Et,O/heptane 1.1) yielded the title compound (18.7 g, 75%). LC-MS: tg =
0.88 min.



NaHCO , and concentrated under reduced pressure to
renove the MeOH The crude residue was poured into a

WQa®6mr923Epar atory funnel containing sat. ag. MFAE2806/051641
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(150 nmL), and extracted with,FtOAc (3 x 50 nL). The
conmbi ned org. |ayers were washed with brine, dried
over MgSO, filtered and concentrated under reduced
pressure. Purification by FC yielded the benzam ne
product. General procedure for the Boc-protection of
cﬁ&mm@ﬁﬂbéﬁzﬁnﬁlnﬁsﬁf methyhplh@@em) cthopgkepalidipeBr A

PR solpph g st RO P e un TaEe R eignon o Ting $mipcly il THE
N@%ﬂ 1@1@9 w'ik)coé)ﬂ@& td Deat eqami (Eﬁbu@@%qn(&ﬁ 6]6U"§aab@§t 653 mmol)

he m xture was stirred
vmg@ﬁd@@l i plogtrontGarty, th g niuxas wasestivess! q:wufoedourmno Aas@0or 2,5-

TR Vi A O P08 oo e

| ayieiife Wes Bea@bhedilnk o 40 e, THE infiguey/ ks MR to cool to t,
filtered and concentrated under reduced pressure.

PaRd foecusi dedgartilly; ethgeglvents e partisdls demgvadhingdsr reduced
G@Rn]%&ﬁé 4809 eefjelﬂd%epra dﬁlH@d@hM&&iA& ik nﬁ%ref{v% gﬁéh%ﬂ with

r'o yI enzam ogen, especia
| af.can NH aleTde a@daye@ twrad eb@ﬁdtmrbafckaﬁﬂl EtDASx:@bce n’th ¢tnehined
under N2 was added, Pd PQ/ 2 (0.05 . CsF (2.0 eq.)
aREE- @h%a%w@swﬁ é’ﬂ‘i‘P ‘B?Q?rﬁV&éN{gf)q} %lﬂelyé anfl thygolvents

arv@éke GBBYi A8 eS rp(ﬁic@@ ﬂ%?&‘ij{ré‘s Pusfi@ibhner MRt eJrh@é b FC
the (Pd[ P Bu3]Br)2 diner eq.) was used in pla

o(E@?&ﬂM@@B?E yviakdadl et tltlél' hempbm(m geVatuatlddMS: tR =
ed pressure (0.1 mm Hg) and backfilled with
CRACER ! ng ol

rres). The resulting solids were
di ssol ved i n anhydrous THF or di oxane (0.15 M sol.)
and tri-n-butyl allyltin (1.5 eq.) was added and the
réslinomm@ chiotpd\’@yvlagrqpefil exaseniflor 8-16 h, until TLC

> 038 ORI 6 SUURUORL b 40 48 5o Then.co
t brgougi,) avasadided osklyl ealogeé (PO rALS8RNENEY. gOMFS(8 drops) was
funnel, washing with Et20_ The filtrate was
c e ihsanizfide piss istredifas2 Ires ¥tdee olution). The mixture was

COLFEEP BREL: B0kl YERENZ A P d5hde! AAIAUE was diluted with CH,Cl,
(530 mL). The mixture was cooled to 0 °C, and a sol. of cyclopropylamine (5.8
mL, 83 mmol) 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
more CH,Cl,, and was washed with aq. 10% HCI, water, and brine. The org.
layer was dried over MgSQO,, 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.

2-Chloro-N-cyclopropyl-5-(3-methoxy-propenyl)-benzamide



General procedure for the hydroboration/oxidation of
al lyl benzam nes: Into a flame-dried round-bottom fl ask

weowepped’ Wit h a magnetic stir bar was added tP@I/1B2006/051641
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al Iyl benzam ne (1.0 eq.) and,anhydrous THF (0.3 M
sol.). The sol. was cooled to O C and bor ane-di net hyl
sul phi de conplex (1.1 eq.) was added dropw se over 20

e & 1 t
ol S oro N Rt o P I i 70 P R Golved
s@l a mistsrecafdD R G60 MIC aadd -privbampl (NAGHLWaBd@wsPPhs); (2.64
dr opw se UTI - REACTI | owed b
GROR SBTRHAVET SHegr v BTN AL g 132
aljl restotafe Was Mt 070.5 . mABH wid hdRd thfugR NsyrdfdR, and aq. 2M

m xture was poured into a separatory funnel contai ning
HX@.GRd (b’&& mhgtveds sddetl. EFIROM{Butei wes ptirrdkhet 8@ 1101 fved h, and

org. |layers were S i t.h bri drie e
¢ st G Bfcesitr e diciyes s, cinitly 2681 0T 2 was
P%a'cﬁéc? atrhORoR¥nk (weth ?Jaﬁﬁdqjlyttlaﬁlod&? Wh&d RE&RBYressure, and the
product. General procedure for the oxidative

C Irmdnag@m exdacted cmth)Etz@l (3y).bdhe aninbewd osg switracisfwere washed

al I. enza ( 0 M sol was
e REER R B BreRol Tl alie B ke wiR3gmoved
Ushdg r8d@a8 pflissier Phﬁﬂcétiebﬁ%f tHdR 51040 8¢ FIBE1ORE/heptane 1:2 —
i ntroduced untl | all of the starting naterial had been

cdnsunB)AQsyiddedtheitriledompolhdC(124hgd, 63%). rle@dbota = 0.82 min;

\?\E@t u§$ {c}ai ntai ned a slight blue colour. The reaction
+5£9%4ed at -78 C for 20 nin, then EtOH (0.5 M

sol.) and NaBH4 (2.5 eq.) were added. The m xture was
allowed to warmto rt overnight (16 h). The reaction

m2x¢ luloeo-Nasy cippe np el (vittehh akyepwips B-teddiamiden  of sat .

. ~NH4 . d_int t

e g Pty aBloby S RS b LR G TE B4 &, 7 ol
Wintah dis@ied 3 tiy"R$lene TH50 ﬁanblm@dnmggol RYEf&s Wad&l, and the
washed with brine, dried over MpSO4, filtered and

corisiert was katadiddn 0PEd lﬂf@aerpulé@s&d hgdrapine (4.2 gt ilfbﬁwmb}ol) was
hol , General, pr.oced

| ded the. d
© Sed T dFee PRSiS A VBT by HRVTEtE FAS g a EGHoIo ot 3 b
Mgl o v o @80 FtoSH SPIRNS1 RihtsOW er REM BV d dniidyr &Hﬁéﬁdcﬂres(sﬁreoand
eq.) in THF (0.25 Msol.) was cooled to O C and

t theatesidueivan diated (BODERR. The, mixtgreayps) wasting withswiates. pgd the
maé.t fiﬁa@e WS eREhded gack with Et;O (3x). The combined org. extracts were

washed with water, and brine, dried over MgSOQ,, 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,
78%). LC-MS: tg = 0.83 min; ES+: 268.19.

[2-Chlor 0-5-(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
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), aq. 15% NaOH (17 mL), and water (5.7 mL) were carefully added. The



at 0 Cfor 30 min and then at rt for another 30 mn.
The suspension was recooled to O C and then Mel (8.0

w@enop/12%237 added in a single portion. The reactP@IIB2006/051641
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m xture was stirred at 0 Cfgg 30 min, at rt for 30

mn, and then heated to reflux for 4 h until all of

the starting material was consuned as determ ned by

Th&tu?é“@a&%ﬁér@&* aﬁ&@féﬁr@&pﬂté%"s &yval H#gﬁﬁ&b‘&&* thd Altrate was
dropw se addition of sat. a and poured Iinto a

s epgoattad ynden etekced presaura | Wge satdue ags dNkked w1tIaEtOAc and the

extracted. wth Et 3 tines ne
KRB st it MR i By he Rssdager was dried
fbldevpgoandicenc gl it eslveiidlerd eHERY RS $8Red pressure.

Purification by FC yielded the methyl ether. General
pPodEditiop dfahe rdseluddpr ot éEt@AeTheftarBob4 prot:dcteld2) yielded the

cy. To.a so of. - tect ed
e e IS A R B R
sol.) was added 4 MHO in dioxane (5.0 eq.). The
resulting mxture was stirred at rt for 8-16 h until
TGenetabpecednrglfet degudneive iaprinastonstfanbiritgediberaidehydes with
Thelreac ion was poured into a separatory funnel
cSNLYTAPHG™ ¥ ag. NaOH, and extracted with CH2Q 2 (3
tinmes).g?Purification by FC yigtded the corresponding
free ani negs (5- Brono-/ chl orojbengyl oxy)-te

i mst hyl - si | ane>NBDYB 10. 6x 4, ha@éen egpgggl)y Br
was a od to a—sot> of (18- br 2- chl orophenyl)

met handl (12.8 g, 55.6 nml) #nd imdazole (9.42 g,

138 rrmﬁ) in DMVF (190 nL) at ® C. The mixture was

St,i rr

SRS PRl Bheaival Uy S imBE o 0 SEF SysttBppERNER: .13

c&npmesinma 2 .8Xdq")adiidSsodRIng cfnioberobyeriddViH R e, 21.4 mmol, 1.2
filtered, and the solvents were renbved under

r 8 &k YIsIQHE §100mLpyias frcatad M dppwise addision gé gligiabacetic acid

(Efng% 3’1&% ??gtrg%% rﬁgg%ﬁqel_;éhﬁ/%gsqtkagc%d i\%@estlhleh ft rt for 16 h

- Buémighdl Teé heaktiei hmyﬂeoxw”@iehylhe)d witle ﬁi‘deWde&Tali‘taindﬁ'rByd aq.
e_Buli gM i n hexane, 46.6 , (4.6 muol) s _added

Blasl%b ang copesnypigginger %P%@dopvséwfey [oxgQveethe McOH. The
( g%‘él%%mgﬁé'r%g)ﬂouﬁddl ARE a (350 1 Isepdtty TRAS doRtaltife sat. aq.

NaHCOs (150 mL), and extracted with EtOAc (3 x 50 mL). The combined org.

layers were washed with brine, dried over MgSQy, filtered and concentrated under

reduced pressure. Purification by FC yielded the benzamine product.

General procedure for the Boc-protection of cyclopropylbenzamines:

2
N A R

N N X = halogen, especially Br

A sol. of the cyclopropylbenzamine (43.7 mmol, 1.0 eq.) in a biphasic mixture of
CH,Cl, (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 1t vigorously for 16 h. The



m.). The m xture was stirred for 30 mn at -78 C, and
DMF (19.2 m, 249 mmol) was added at such a rate that

w0 b@otiznzper at ure did not rai sed above -70 C.  TPEI/IB2006/051641
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m xture was stirred for 30 myp at -78 C, and was

allowed to warmup to rt. The m xture was poured onto

ag. sat. NH4Q . The resulting m xture was extracted

SQY 4 - d QR GmifXh L

nr bR, vt PEmetil o O, FRRLERT T QR RO oL
r endwechctanldeith Céi:l(lbze(a xp]r(?@smlw eThdoombined b ﬁayofs wére washed

I;gvﬁrtlﬁl ﬁﬁ: T‘iggg ﬁgé;]e t an 1d ?%?aént%lltggdﬁéq re&%lgefl pressure.
- Bufibibatfdn BHY remeh@ﬁads@ecm@écmd amifte chl or o- benzyl ] - (2,

2-difluoroéethyl)- carbamc acid tert-butyl ester
2 2- D'fluoroethylan1ne (660 ng, 7.90 mmol) was added
f 3-
oo RS procPuhdRe HUTHUT orBecrgiesdans spemanipaw <ings
g, 5.27 pb) in MeOH (53 nb). Thé m xture was heat ed

to/yeflux for 4 h, and allo £ cool down to rt.
NaBHA4N g, 7. 90 Mol ) gdded car ef Kl halolggn, especially Br
porti Bgs, H the nixture v o ed for 1 h. The

sol vents wgre renoved under redu¢ced pressure, and the
resulting 8l was diluted with ECQ&. The m xture was
washed with aq. sat. NaHCO and brine. The org. |ayer
was dried over MgSO4, filtered, and the solvents were
reaned under reduced pressure to yield [3-(

tzy lﬂ'a%%e'&%o%%é%@fé@f f’iﬁﬁ‘%‘ Bly lS)cﬂlefﬂ; tube, under 1\g6wa3 added

Ioro enzyl uor o- et am’ne
a@dHKQhEaOOGWHQGCBFKZthDzmﬁshms@dmbumhmgaqmbﬂﬁmﬂbylOeq)

SR S et s RS By o
Basg43 é(%) &zgs gsed71n%@ad€‘mlt])1e Pa_ﬂﬁ’@y[ﬂtz éﬁtﬁfy@t V"Pl% ﬁ£§kr\’(/e(?sdev%uated

rt for he m'xture was dil
nuylderarn@homm@aum ©On m;m Hg[x/lahld:lbacla“qledsaltth NaldH@esed Snidimes).

h d filt
 GiraTilfy Slits o Blss REL B MlaES A S donoe LG S M sol)
Pkalﬁdl tri pafuk@A9kint NS &8s MdelfGnd E&&%@dmﬁgahﬁtﬂar&w%aeﬂuxed

yielded the title conpound (2.27 g, 96% . LC-Ms: tR =
1 foaro81ibnh, until TLC shows complete consumption of startlng material. The

Sg% ?E{%lr?n rmgxtggeb %’]gg tt a%ﬁ%YCrgd }ém?ghdﬁ pa U %ﬂlctahg)éh on a
sintered glass funnel, washing with Et,O. The filtrate was concentrated and

purified by FC to give the corresponding allylbenzamide derivative.

General procedure for the hydroboration/oxidation of allylbenzamines:

R2 R?

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 O °C for 1 h then allowed to warm



ester TBAF (IMin THF, 9.57 nL, 9.57 mmvol) was added
dropwise to a sol. of [3-(tertbutyl-

walzovett2o2B7? si | anyl oxynet hyl ) - 4- chl or o- benzyl | - (PCRIB06d/0F51641
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oro-ethyl)-carbam c acid terg;bvXy\ ester (2.15 g,
4.78 mmol ) in THF (48 nL) at O OC. The m xture was was
stirred for 1 h while warmng up to rt. The m xture

di . it u
WS REa el TG R, DI LM LT Mt g
ONaOH ayeiddsdsirepwisd (@AETION SEX OTHERVEU REATITOMN followed
sol vents were renpved under reduced pressure.
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0.97 m n;
( Haorﬂrxdmm:aetfcd)rmﬂi EhOnBytimey) 2, Thediohituigrdoergt haybis-weae vaashed

iC rt but te 830 8,59 S
it Shied pveemtebRl oot FotrBErb ERT e prqssure.
ZPanﬁbatdomfyqz’@wadehTMéaﬁea aca%uﬁ)rscﬁﬂ bv y\ ester
CN (35" nL). The m xture was

stlrred at rt for 4 5 h and MhQ2 (830ngy, 8.59 mml)

ed a a S e
RSP B PP M R S R Bl iody e
was washed wth CH3CN and CH2Cl 2. THte filtrate was
ev@%rat ed under reduced pﬁégtsure tlo ykel d the crude
titlencompowpd (563 ng, 98% thhat used further
Wi t hogige P i cati en—t€& MS: tBos i n.
(4- Chl oro- 3-cycl opropyl am nonet hyl - enzpl )-(2,2-difluo
ro-ethyl)-cacbanm c acid tert-butyl A m xture of
(4-chl oro-3-fornyl -benzyl)-(2, 2-di fl uoro-ethyl)-carbam
[ émiiqfaﬂgl’oemm}ihe @s@eq) {166B:@lg (0.4 M Solprwpds)coaled to -78 °C and

Wg)cloroyla ﬁ rIL .2.52 mmpl) in OH. (18 nL
Fe ftednry UrCS‘flllE}Qt Dol g frgs GISPE Rgs: drete 8as
t Qva§ BRtodubed intil A Birtkhe( S41iHP materBhii™ich OB unkAd8dddWWrmined

portions, and the reaction was stirred for 1 h. The
s by VBAL. sindethe reagtio stx uralerintaniice dlightddeuedouranthe reaction

&,2{@2 \?%‘lff&}qmﬁ ? 4:'1 lf%r\clﬁ)s di '%%ﬂo‘ﬂf EOI'B 161t sof\ ? andr gBﬁl )(g é‘ eq.) were

added. The mixture was allowed to warm to rt overnight (16 h). The reaction

mixture was quenched with dropwise addition of sat. ag. NH4Cl (5 mL), and
poured into a separatory funnel containing sat. ag. NH4Cl. The mixture was
extracted with Et,O (3 times). The combined org. layers were washed with brine,
dried over MgSOQ,, 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:

R2 R®
3
A . A A
N N
Boc - . Boc
OH OMe
12 1,2



NaHCO and brine. The org. l|ayer was dried over MySO ,
filtered, and the sol vents were renoved under reduced

wW@e@ssem287 Purification of the crude by FC ( CHAXO/mBRE451641
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95:5) yielded the title conmpgund (558 ng, 88%. LC M
tR=0.76 mn; ES+: 375.17.

3 (tert-Butyl -di nmet hyl -sil anyl oxynet hyl ) - 4-chl or o- benz
alxd

3 R Prmen, 152l ShOie T (2 Moy Bepisd ©

a[)d’é}mﬂ&re@ﬂeﬂ vﬁt}gNaH46(6%mTDil) 2.0@g.)diThs eésuhdlglnmX(ﬁrB @is stirred

C? To this sol. was added NaHCO3 (11.2 g, 134
nﬁbp) EoH POy min ﬁlil%hﬁleat\m@rs%qqtheééovmgbr dhe Isyspepyiom was re-

dd h
ePoiedfy o 8 oMU R e R 0% Dl BT Trgsaction
adgesr QPR atfoold Rvesd B, Il%@ol( ﬁ?ﬁuﬂn}md Zhe%“herzlfgal t)) reﬂux

The m xture was stirred at rt for 1 h, and AcOH (4

migr Aagntdddled the gpwingendterial a8 cdnsuliied avideteummedhs TLC The
di | t d w.th water (100 this

o sotlsEfrattin e wn Sorendd, o BN R BiTE0h GEARG apaNHLCI
WBH® p&lirt @ tht8 W eEpdYBRE funhél do%[a@ﬂngﬂﬁda(ﬁ heH.RAl ¥RNdx3radRH Qvith
renoved under reduced pressure ing the residue

uﬁ@@Ac 13 gimesac fbercymbinge @rg-Hayers W@ée washeé vz:l&n’p@r@m dglried over
%#O“C altltl%ge(? ridgg(%?é\é@t?%&f %%d%urrehnceed édggstﬂl 4 fuilglcatlon by FC

3y&ﬁﬁﬂ}h@ﬂkﬁb&&h&ﬁthy| si | anyl oxynet hyl ) - 4- chl or o- benz
ylam ne LiAlH4 (4.11 g, 108 mol ) was added in
portions to a sol. of 3-(tert-butyldi nethyl-

SN (L RS B e

for 1 h at rt. sat. potassiumsodiumtartrate (400
nL) was carefully added to the m xture. The m xture

t|rred?for 3 h, and was expracted th Et20 (3x).
T onk §. extracts merégﬁ{ RjSO4,
filteled, the sol vents were reHDve der reduced
pr essBpe. 7i ng under—high>vacuuntlyi e t he crude

title conpound
used further~o
m n; ES+: 327.3%7%

To a sol. of Boc-protected cyclopropylbenzamine (1.0 eq.) in CHxCl, (0.1-0.5 M

éﬁz 4 g, quantitative yield)
Gut purification. LC MBS

éMgt was

sol.) was added 4 M HCl in dioxane (5.0 eq.). The resulting mixture was stirred at
rt for 8-16 h until TLC shows complete conversion of starting material. The
reaction was poured into a separatory funnel containing 1M aq. NaOH, and
extracted with CH,Cl, (3 times). Purification by FC yielded the corresponding

free amine.

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

TBDMS-CI (10.6 g, 66.7 mmol) 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 MgSQ,, filtered, and the solvents were removed under reduced



-[3-(rerr-Butyl -di net hyl -si | anyl oxymet hyl ) - 4- chl or o- be
nzyl]-3,3,3-trifl uoropropi onam deTBTU (3.37 g, 10.5
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3-(rerr-butyl-dinethyl sil anykpxymet hyl ) -
4- chl or o- benzyl am ne (2 00 g, 7.00 mmol ), DI PEA (4.80
m., 28.0 mmol) and 3, 3,3-trifluoropropionic acid

\Agge%é%? p‘;l)euéflfgaéomltﬂe i’&hcg_%&z E‘C( Z}%gg"l 5 Tg_fj%&%f%%;%%l% 1:49)

apttldddahdnitté csrepovad (W86 edcdh.t hCavS: wat 1.20NHikd  ( 2x) ,
ag. IMNaCH (Ix) and brine (Ix). The org. layer was
dried over MySO , filtered and the solvents were

ol vel .
TRYERu M%‘“@&%‘%M §:asgHoA b GBYRR,8E 1
cerho(lhﬁlM(m 18Qang, 465%1L 12436 Nﬁinot)Rva's Adad torh nol. BSES-bromo-2-
396. 15 . . .
ﬁloﬁﬂipg}zdl%‘y FV&?"&W%’FWTYI‘BQ% 1)6 ‘B 83 49: 7 pyrpqly, gy 4 PbFr $>00
phm)arfrﬁeen{fﬁﬁx% &hMﬁ&edﬂ'&%o‘?m}@ af'Lyg chgncmmhﬁ (Y85 mL, 249

ded to a sol -V-[3-(Tert-butyl di net hyl
s Irﬂrﬂdsiy wax yﬂdﬁdhay |sﬁleh4a ché draotheaempthtude did3rdt fiifddudiove p70 °C.
pi onam de (1.80 g, 4.55 nnol% in THF (45 nL) at 0 C
THEC Wik &t for BBAnGH T8 KCWAR] BhsalpHafGouaTIoup to .

2 BT SR el B R AAE S, G A WSt iy 985 gronacted

Ok@verd] ajrds widls BEDAEd T &onvireMorg f d:)ltiaefsesdere Qﬁﬁdkﬁ@r MgSOy,
saol vents were renoved under reduced pressu

PiiFdcatd B oivepievera@onyd pesler medused lﬁ’éf‘ﬁﬁlafﬁe Proifiggtjon of
%kl%'é%%ﬂ%é B%E?; (‘éé%gfggyﬁﬂé‘ §.4§ SR3%eqhe BT ompSaTi110R, T9%).

- (M8 or91 35fminny | - benzyl ) -3, 3, 3-tri fl uoro- propi onam
de M\WnQ2 (1.44 g, 14.9 mol) was added to a sol. of
- (4-chl or o- 3- hydr oxynet hyl benzyl) -

&%&Nntﬁmfy H%?lfi&l’_ll_ L QRN RAThdeh I 34-Ln B o- b%n%%] @TQ'd)ifhh&o-

e mxtufe was stirred at
NhﬂﬁdX@Hhan@ga@dI@ﬁhunﬂﬁmmas added agai n, and the

¢ PGPSl e R 490 M SV st 8 Soel i bowst-
Widthe t 3G A6ty 1B A 2-chTHS-teab @ity Se VESE@ of SOPWRSLIVRAMEOH

reduced Ehessure and the residue was drred under hi gh

vavumky. Yhemixtayg wisheaiedde reflu fer & dnpasiwas {18weedrtg cool down
QyARE ! E\ﬁbh\ﬁ e(3@5() %llg,)7§6| %mm%a%sfﬁew ctape?llﬂ'iy 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. NaHCO3 and brine. The org. layer was dried over MgSOQ, filtered, and the
solvents were removed under reduced pressure to yield [3-(zert-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
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,ClI, (50 mL), and washed with aq. 1M HCI, aq. sat. NaHCOs3, and

brine. The org. layer was dried over MgSOQ,, filtered, and the solvents were
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purification. LCMS: tR = 0.84 mn; ES+:. 341.21.

- (4- Chl oro- 3-cycl opropyl am nonet hyl - benzyl )-3, 3, 3-trif

PCT/IB2006/051641
-(4-chloro-3-fornyl -benzyl)-3, 3, 3-trifl uoro-propi onam

de (840 ng, 3.00 mml ) and cycl opropyl am ne (0.320 i,

4.51 mol ) in MeOH (30 nL) was heated to reflux for 4
rerf[&’v%d'ﬂnﬁ&ﬂ%?ué@ﬁ?r&kﬁ V‘@quhgatﬁﬁ%f tﬂ@cr{lg b%@%‘cé&&ﬂeptane

d i'n portions e m xture was

sBiNS) etldedrtheltithe campbuni€2.8301gy26ths MEMNSTiRrOMRUMIMder

reduced pressure. The residue was diluted with EtOAc,

and the resulting m xture was washed with aq. sat.

NeHER1 &03-RY dnsx m-Eh%rIQfegzylb Y, Qfdlﬁ@&odéthﬂ‘}tc%m1w59d’ tert-

filtered, and t%,e sol vent’s were renoved under reduced

pbegélqﬁter Purification of the crude by FC (CH2C 2/ MeOH
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[ Bul(yPG,fn?etB}dts)(lhnﬁibﬂﬁhéth%rb&Ld}m}kﬁlbéﬁm(ﬁyid)ﬂlfbr@hihm)azaﬂﬁmﬁc
| opr opyl neth carbam c acid tert-butyl ester
Aawpl)ggig}/o@tyéfester (2.15 g, 4 78 mmol) in THF (48 mL) at 0 °C. The mixture

' 35St s?gfegoﬁ)fﬂmﬁ&gg& @@@!ﬁgw et bl hadufhhal AnbedZvitm

c}E@(DAp,r andahe agshbing| rdsdyrel evas OvadbBell with adOsab. WHRCI) (2k hand brine
OH (70 nL) was heated to refl for 4 h. The m xture

Nfbaweah% &r%ol&vert yap rdriefmian Na¥9s njlterad. @dn% Jolygags were

ag&ﬁ@ve’d%nﬁg &Hﬁ%d tp?élgu&h@uﬂh&t%%f‘ﬁ@écrﬁaé by e C?E%Aév’h@ptane

rt. The sol ven were renoved under uce

pB@ﬁQNymldedrthle tile compolitd (391 ong, 3Wde. diC-Medrw 0.87 min; ES+:
Eé The resulting m xture was washed with aq. sat.
" and brine. The org. layer was dried over MySO4,

filtered, and the sol vents were renoved under reduced
pressure to yield the crude [3-(

t (%Qﬂlwmdi @Wi@nkﬂhﬂ %ﬂyﬂmrwyﬂtylyl)ﬁamrmp@cw@ﬁztthtyl ester

o I | - am ne. i crude
SR B, BReD BT aed®Y ) £t BRGNS YR Rppxymethy-
B 2y1)2120R - BOIG€9-€tRy 13 @ai®amidadid m'fpbl)tyl/\éﬁeﬁ (ﬁﬂﬁfﬁ@; 1.7b ﬁlmol) in
m xture was stirred at rt for 2 he m xtur

d AHBU(GRirehy)- dlmgﬂersovaﬁecmtert rf@fs‘bﬁ lhr gl Mnﬂzlﬁ@%sﬁ 59

TGy o) QB aehdl [he pigturs S SRRt e e fopgoras

s Gil teedt ovenaTedird, eamd vibel puetdigitate @cs cedhgd @shuCH;CN and CH,Cl,.
The filtrate was evaporated under reduced pressure to yield the crude title
compound (563 mg, 98%) that was used further without purification. LC-MS: tr
= 1.03 min.

(4-Chloro-3-cyclopropylaminomethyl-benzyl)-(2,2-difluoro-ethyl)-carbamic
acid rert-butyl ester

A mixture of (4-chloro-3-formyl-benzyl)-(2,2-difluoro-ethyl)-carbamic acid tert-
butyl ester (563 mg, 1.69 mmol) and cyclopropylamine (0.180 mL, 2.52 mmol) in
MeOH (18 mL) was heated to reflux for 4 h. The mixture was allowed to cool to
rt. NaBHjs (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



Purification of the crude by FC (heptane Et QAc/ hept ane
10:90) yielded the title conpound contam nated with
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m n; ES+: 440. 80. 34

(4- Cnl or o- 3- hydr oxynet hyl - benzyl ) - cycl opr opyl net hyl -
rbam c acid tertbutyl esterTBAF (IMin THF, 14.0 ni,
1?’«33%1&%%0% n@éﬂ@ﬁ%}ﬁ%%tﬁ%@&@l Thefmixdiré twas washed with ag. sat.

s Na&él§}:oxnydrbtihg.| ) Fhe- atgl dayer beaszghtidd oyal MeESpy ﬁitemeﬁy had the
arbham c acid tert- byt est.er

THASE WS FestoR0 e e i StifaP S of B Grufé by FC
WICHSC YO @DSLEQ }Iléldéd theﬁlt%rﬁmnacwﬁ@l mgaREgHha.C-MS: tg =
m xture was wash with agq. sat. NHAQ and brine. The
0PJ6 miayEp+wak. erl ed over MpSO, filtered, and the

sol vents were renoved under reduced pressure.
Purification of the crude by FC (CH2A 2 (r) CH2A 2MeCH
931 }erYiBRItpledintdigytsilhh ¢lo& ARBAYNH-CHI0BE benzaAddyd e loferMS:
tR =0.99 mn; ES+: 326.10.
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c Y84 e pyahdeidwixtoa s mhﬁre@mg@rdl,eryt fob Gtnyih. &8iter (96ImD0was

g, 3.07 mol) in CH3CN (61 nlL). The m xture was
stddadeahdahe ntixtuor was btjrrehir MNA@Rin( ]NHEDIQ H(115(630rmtﬂ9)2 mmol)

s PP Bav e Teare P PTG (R Bint 2w s TRELHERR vas
Wistli e CiENoAN &, Ghi2 A cOH TJn 60 frhll)t wad 8dIASArENRRe rt@fpepl6 7. The
under reduced pressure. 6t g t he resi due under high

vafu&tum }Vaé déletgdtwigh ovairte(1p Gadnidia Hixfure ogisextracted with

pu o ﬁ 3tx it iL8% CX}EE{H%% o%] %xtrx\@g 8/%?6%91}}6%%\;6'9 %}ig%}, hf?lyetred, and the

( 401(281&9 aerd réeedpuragy ket ad pfb*shlﬂ: magingl the &yﬁﬂmﬁmy lhigh
met hyl -carbam c acid tert-buty]l ester A m xtu

( XOGHI Y i1 AP Efe ypl)npew blpx b gy P& Hwt Ve Bg:ﬁl, further
_ I Et 3N O 646
ﬁglﬁ{ﬁ@{ﬁ ﬁ#%?{é n. BES: (tF OPOQ am neq?‘g%% (

‘and cyc oprop
mmol) in MeOH (10.5 nL) was heated to

3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-benzylamine

LiAlH; (4.11 g, 108 mmol) was added in portions to a sol. of 3-(tert-butyl-
dimethyl-silanyloxymethyl)-4-chloro-benzaldehyde oxime (13.0 g, 43.4 mmol) in
Et;,0 (433 mL). The mixture was stirred for 1 h at rt. Aq. sat. potassium sodium
tartrate (400 mL) was carefully added to the mixture. The mixture was stirred for
3 h, and was extracted with Et;0 (3x). The combined org. extracts were dried
over MgSQO;, filtered, and the solvents were removed under reduced pressure.
Drying under high vacuum yielded the crude title compound (12.4 g, quantitative
yield) that was used further without purification. LC-MS: tg = 0.84 min; ES+:
327.37.

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

propionamide



reflux for 4 h. The m xture was allowed to cool to rt,
and NaBH4 (292 ng, 7.71 mmol) was added. The m xture

wor®ededa28Ted for 1 h, and ag. sat. NaHCO3 was RCOERL006/051641
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The mi xture was extracted w th Et OAc (2x). The
conbi ned org. extracts were dried over MySO4,
filtered, and the solvents were renoved under reduced

PIBERNT@37PUT HDISCAirhalD Ok L LiAE S GO (MG B

1:49) yielded the title conpound (535
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?er 2- But th I | hI
2§ Pyoole i) YaadelCobeapionit iy B3 1A enef oo
a(FPML) OfThd nhixburd Way keidéd TR Yd:S1 har@y{2 @@trﬁuj )’VaSEaAdded and

4-chl or o- benzyl am ne (2.00 g, 7.00 mmol
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aﬁa 6Phaiekdsd\iBe tigle \Gerpoprdrhl 80 cufd®)-r 4ulBY tprebd@man; ES+:
ﬁ]scatl on of the crude by FC (Et OAc/ hept ane 60: 40)
y|e ed the title conmpound (2.10 g, 91%. LCGMS tR =
.07 mn; ES+. 369. 19.
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N‘I{B%f( (1@\}1 s lTHtFyb'IO mL, 9.10 mmol) was added to a so]. of N—P (tert-butyl-
di met hyl - si I anyl oxynet hyl ) - 4-chl or o- benzyl | -acetam de

( ﬁlrﬁ)ﬁhg s1]ﬁnﬂ6xynmhyl)14mh‘l'¢ﬂ§ b(eﬁﬁ)yl]rﬁﬁ Atrifho®- pfﬁpmmrrmlmr d.80
irre tort. 00

JmEg éaqf%%&“i ﬂ) lrﬁ?ﬁm%ﬁ mfﬁggnle&lagﬁhéws \RPFFI é‘aqrf while
L rgi}lg"@ toleh Xt PR 1AL 48 dddea THA B Shix Y Ghs Wahed with

tered the sol vents were
r eqmseed Nlhhﬁié r(3x)eaimd: exdttq:nr (és)s u r"Ehe ugr ilfiyiec avasodriaf ovdreMgSO,,

g%n{%oscx%ﬁsé‘g/g)%e‘%%V%%hn%” 5 %g%?@?q%?ltﬁe é%l_pflcatlon of
2a17e &%de KfF@T'E%Qc,@leﬁtﬁﬁWbﬂb?@Hﬁéd aﬁeﬁ@éncgﬁpm (835 meg,

(1.15 was added to a sol
éi%dhLGrMSstRhyﬁﬁéwn‘eE&JylEérﬁ)._iyl ) - acet am de (588 nmy,

2.75 mol) in CH3CN (27 nL). The sol. was stirred
N-(4-Chloro-3-formyl-benzyl)-3,3,3-trifluoro-propionamide
MnO, (1.44 g, 14.9 mmol) was added to a sol. of N-(4-chloro-3-hydroxymethyl-
benzyl)-3,3,3-trifluoro-propionamide (841 mg, 2.99 mmol) in CH3CN (60 mL).
The mixture was stirred at rt for 3 h. MnO, (1.44 g, 14.9 mmol) was added again,
and the mixture was stirred for 90 min. The mixture was filtered over Celite, and
the precipitate was washed with CH3;CN and CH,Cl,. The solvents were removed
under reduced pressure, 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.

N-(4-Chloro-3-cyclopropylaminomethyl-benzyl)-3,3,3-trifluor o-propionamide



for 30 mn at rt, and tetrapropyl anmoni um perrut henat e
(97 ng, 0.28 mmol) was added. The m xture was stirred

wo 2006A2923at rt, and was filtered over Celite. BCBIB2006/051641
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precipitate was washed with ¢H3CN. The filtrate was
evapor at ed under reduced pressure. Purification of the
crude by FC (CH2A 2MeCH 95:5) yielded the title
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several tines with Et OAc. The conbined org. extracts

méIaBHm%%mlgle h miaele Waan@deéqn pgﬁton NHOOR swteewa stirred for

The o |l a er was_dri
o s 05 DAt GE e B BBl S syl bk §{iffng o
Th@s dasted wathwa® AL, um oitheg M:gﬁremmw@m laghdat. NMICO;
was dlssolved in DMF (217 nL) . was cooled to

ol bRl iTh Qe der (walssiele@ ovqrzmgﬁw 1511t%rﬁ@ angpivssayents were
(Rl il S BBy The 52 1PB e
Nsid@yloxyhethydsdHchlong benzyi]wyelopespylmethyl-amine. This crude
product was dissolved in CH,Cl, (70 mL). DIPEA (3.60 mL, 21.0 mmol) and
Boc,0 (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
with aq. IM HCI, aq. sat. NaHCO;, and brine. The org. layer was dried over
MgSO,, 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 Boc,O (3.60 g, quantitative yield). LC-MS: tr

= 1.25 min; ES+: 440.80.

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



extracted wth Et CAc several tinmes. The conbi ned org.
extracts were washed with water and brine. The org.

wo 20061292385 dri ed over MgSH4, filtered, and t hePGDIB20oH (51641
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were renoved under reduced pggssure. Purification of
the crude by FC (Et OAc/ heptane 2:8) yielded the title
conpound (9.50 g, 59%. LCMS. tR = 1.18 mn.
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wasddfs pdLC- M he= W9 mimtESuBR6.il6ati on. LC-Ms: tR =

0.90 mn; ES+: 341.18.
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f
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to yi e crud
{2-[3-(?er?-butyl - dlnethyl si | anyl oxynet hyl ) - 4- chl or o-

JTIECHTNEE L E RO S
acid rert-butyl ester

A mixture of (4-chloro-3-formyl-benzyl)-cyclopropylmethyl-carbamic acid tert-
butyl ester (1.00 g, 3.09 mmol), EtN (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 rt, and NaBH, (292 mg, 7.71
mmol) was added. The mixture was stirred for 1 h, and aq. sat. NaHCO; was
added. The mixture was extracted with EtOAc (2x). The combined org. extracts
were dried over MgSQ,, filtered, and the solvents were removed under reduced
pressure. Purification of the crude by FC (MeOH/CH,Cl, 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



was cooled to O OC, and LiAlH4 (400 ng, 10.5 mmol) was
carefully added in portions. The m xture was al | owed

W@ 006a82928Up to rt, and was stirred at rt over nPQhIB2006M51641
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m xture was poured onto agq. gat. potassium sodium
tartrate (50 nL), and the m xture was stirred at rt
for 2 h. The m xture was extracted with Et20 (3x). The

r V, _
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psmsﬂmcerrtechyjt) £ichlordrbercayladeng 22.D3-g(, t7€d(t bumo}) and DIPEA (4.80

dlmet si |.anyl ox thyl)-4-chloro-phen et hyl met
a?%glmeﬁh il% CHzéHE“B?’%%L&& 63 &Ih§§81x\¥f€]a L Sétr}fén for 1 h
) , I
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reduced pressure. Purification of the crude
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g, 91%9. LCG-Ms: tR = 0.84 mn; ES+: 355.23.[2-(4-Chlor

0- 3- hydr oxynet hyl - phenyl)-ethyl] -nmethyl-car bamc

ameﬁrdrb@t dr@ﬁyﬁéthm&liyljvhmaﬁ{hﬁ 2.90 nL, 2.90
was added to a sol. of

{ E-B[Ag: (& i Thikk ¢ 2 8ies }%,(p mmol) was added to a sol. of N-[3-(zert-butyl-
SId %los@ﬁ\q?%%@thglg @ dAh?(érrg tl%ﬁ?)z}?/ hdet Iﬁltdgy(lgé)g %6.09. 12’11%101) in

mrmIF) (GOHILEHEt 0 2¢. 2T ixatireOv s stffhﬁ ot Rt K@i lwasar@ig iR eb rt.
for 1 h while warnming up to rt. EtOAc was added, an

t REOAF x1Qey mLinaygs @\%ﬁe@d\/ﬂl@ misgre wag wasked @lithagesasrNHeCl (1%)
1? %;r (Jl 5“’[‘11%? q e?(\iv %Vd?iredgég C%!gSHé,l ﬁl?errgcg, anﬁ%’e g(ﬁ%nts
ven re e pressure.

PWeref ire@bvan umﬁert heducedl dlﬁebsylreFC Pﬁirﬂ@tl%h/b@-l thd: dpde by FC
yielded the title compound (43 uantitative

yi(gﬁﬁlzll\@e@}ﬂ/go 10 yielgpdghe Hilg compound (750 mg, 59%). LC MS: tr =

[ 8:e64n QL 03 dor nyl - phenyl ) - et hyl ] met hyl - car bani c
amg tert-hutyX ester NMO (607 ng, 4.35 mmol) was

added to a sol. of

: ?Vh§/41 ﬁ:ﬁﬂ’ég{i&;ﬁﬁ@é’?{gr ox)ﬁ)ngéﬁh%m Cg(re?yl\ Zrt y\ ester (435 ny,

1nxA20Mls)g, i86 mmol) was added to a sol. of N-(4-chloro-3-hydroxymethyl-
benzyl)-acetamide (588 mg, 2.75 mmol) in CH3CN (27 mL). The sol. was stirred

for 30 min at rt, and tetrapropylammonium perruthenate (97 mg, 0.28 mmol) was
added. The mixture was stirred for 1 h at rt, and was filtered over Celite. The
precipitate was washed with CH3;CN. The filtrate was evaporated under reduced
pressure. Purification of the crude by FC (CHxCl,/MeOH 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

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 rt, and NaBH,4 (102 mg, 2.71 mmol)



CH2A 2 (30 nmL). The m xture was stirred for 30 mn,
and tetrapropyl anmoni um perrhutenate (51.0 ng, 0.145

wonewb)129285 added. The nixture was stirred for BCTHIB2a¢rd051641
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was filtered over Celite. ﬁ,filtrate was evapor at ed
under reduced pressure. Purification of the crude by
FC (CH2A 2MeOH 19:1) yielded the title conmpound (330
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e, M a R Py el g R st ARG Sl iy  The ore. ayer was
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The mixture was stirred at rt for 1 h, and CH2d 2

myessies.  dbelsasidugveasrdsisd (unferghigh xacumén Qwesnighis hied Wi ghssolved

(PP ITRD. | 284 so s el S IR dBag, e 123
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to yield the crude [3-(

t £t Yrlat @i “Gbahg Iveis Ipansedodayoreq.fept. )NH4CL. - The resulting mixture was
gF%%%?CrdOW%ErE%AC ge%(ag rtrllrr(l:esac de gc?r}ﬂl;l)r/led %?é eer)itragcglv&?ere washed
with water and brine. The org. layer was dried over MgSQ., filtered, and the
solvents were removed under reduced pressure. Purification of the crude by FC
(EtOAc/heptane 2:8) yielded the title compound (9.50 g, 59%). LC-MS: tg = 1.18

min.

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

LiAlH, (1.09 g, 28.7 mmol) was added to a sol. of fert-butyl-[2-chloro-5-(2-nitro-
vinyl)-benzyloxy]-dimethyl-silane (3.95 g, 11.5 mmol) in Et,O (115 mL). The
mixture was stirred for 1 h at rt, and aq. sat. potassium sodium tartrate was added.
The mixture was stirred for 1 h, and the layers were separated. The aq. layer was
extracted several times with Et;O. The combined org. extracts were dried over

MgSO0,, filtered, and the solvents were removed under reduced pressure. Drying



product was dissolved in THF (18 nL). The sol. was
cooled to 0 OC, and LiAlH4 (200 ng, 5.27 mmol) was

W@ 2a0efizf2By added in portions. The m xture was BCT/IR0CH/051641
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to warmup to rt, and was stjsred at rt overnight. The
m xture was poured onto aq. sat. potassium sodi um
tartrate (50 nL), and the m xture was stirred at rt
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tsrt-but | ester. This crude m xture, wherejn_the
t

PMEGRpbIded @8HAL lrerBuSvatglirgd gy rivigs Ly agd CHCl

f gﬁd heh Wik LAe P debiiBaE hRurd GadRasteR withlad Qat™NLCI (2x),
ES+: 344.13.

( 49.ChD%r 182 Yk cengdnertitkey [ 1xpenEld prardayry| wrsadbedrogeraMg$ O,
tert - hut ester TBAF (I Mi THF, .25 L, 2.25, |
Sttt of SaREnf Ve el e w0 Yield e erude
Si t ] ] ;

5 (DARAAATRE difictin ety REGridRRZIA LhoRE D oy 11 AT Busbamic
megyidgnetind, eskiie Thikewde predsicswas dissolyed im THERO Inel). The sol.

e Slepel s G AR CRB T PPS P oo sggea in

aportihs.NETHd Xlixtuld &vagrglowledy®r waas i te ek, aver wi S@red at rt
filtered, and the solvents were renoved under reduced
pPEXEight  Tibg miKiuee tyas pogred: preo @dysps. pRfagsm sodium tartrate (50

(FISZ54P 0,0, A0kl S L SRR
( £t,0n(300).0-TBe fcomiired eg zoxltthetawtdny driedblbanigS@gi filtered, and the
t %‘cgltvc;,r?cls'I t\xyére ergfrtrl(c:';\rfed under reduced pressure to yield the crude {2-[3-(tert-
butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-ethyl }-methyl-amine. This
crude product was dissolved in CH,Cl, (36 mL). DIPEA (1.80 mL, 10.5 mmol)
was added, followed by Boc,0 (2.30 g, 10.5 mmol). The mixture was stirred at rt
for 1 h, and CH>Cl, (50 mL) was added. The mixture was washed with aq. 1M
HCI, brine, aq. sat. NaHCOs, and brine. The org. layer was dried over MgSQs,
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%).
LC-MS: tg = 0.84 min; ES+: 355.23.



M2 (372 ng, 3.85 mmol) was added to a sol. of
(4-chl or o- 3- hydr oxynet hyl benzyl ) - net hyl -carbam c acid

w0 200bA28Y | ester (110 ng, 0.385 mmol) in CH3ANT/MB20M/051641
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m.). The m xture was stirred,at rt for 4.5 h, and MhQ2
(186 ng, 1. 93 rmol) was added again. The m xture was
stirred for and the m xture was filtered over
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Mghant@ditletyidls). MEMS &, waEovashed Wi th ag. sat. NaHCO3
and brine. The org. layer was dried over MySO4,
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m xture was washed with aq. sat 10% Na2
ahtBOmE.ikd %0 THEC-HEY .tk = 1.00 min.

[2-(4-Chloro-3-cyclopropylaminomethyl-phenyl)-ethyl]-methyl-carbamic acid
tert-butyl ester

A mixture of [2-(4-chloro-3-formyl-phenyl)-ethyl]-methyl-carbamic acid rert-
butyl ester (325 mg, 1.09 mmol), Et:N (0.228 ml, 1.64 mmol) and
cyclopropylamine (0.115 mL, 1.64 mmol) in MeOH (3.66 mL) was heated to
reflux for 4 h. The mixture 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. NaHCO; was
added. The mixture was extracted with EtOAc several times. The combined org.
extracts were dried over MgSQ,, filtered, and the solvents were removed under
reduced pressure. Purification of the crude by FC yielded the title compound (186
mg, 50%). LC-MS: tg = 0.79 min; ES+: 339.39.



| ayer was dried over MpSO, filtered, and the solvents
were renoved under reduced pressure. Purification of

wao b@oaede by FC (Et QAc/ hept ane 60: 40) vyi el dedP@HEB2006/051641
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title compound (500 nmy, 28% , LCG-M5: tR = 1.12 min;
ES+: 410. 14.
-[ 2- (4- Chl or o- 3- hydr oxynet hyl - phenyl )-ethyl ]-3, 3, 3-tri

f '[31%9 mx@pggﬂ%@gﬁgﬁgﬁyﬁ{ pﬂy pr,lsﬁf ?}{efe&@){lrm ﬂzyl‘k%rbamlc
dlamdtthry#bm;ylleateyl oxynet hyl) - 4- chl or o- phenyl ] -ethyl }-3, 3

(FotB 8 iR R PRRD) di gt (oot il ey . P8 mepon

Cwepdhdd &AL Mr.l4<3f AFEHS O dli gy 1 ¥ 1%k 16,8y M&@By1)-4-chloro-
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weerzylasihe (OO mi. e @mql)zlm)CHzﬂdn é1c$ olsr ThyySogyre was stirred at
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hydd@xyfﬁelubt)d @P@Bl}&’c) et hyldld 3, tBe 3-¢rudd | L[6¥(tbrpblﬂpl—d)ilﬁadﬂhyl—

liqng{ EYIE y%)ﬁl,c]n]@ao g}zyglcpgﬁq(;aﬁlzng a‘?%f'dé 1316{1%1? estere This crude

\Ag‘fdd%@tr QRY QIR iH RERE [ 1.Uh N n@ﬁ@sc(lz@ag ccﬂﬁed t% (W@ a!iEH"Ll)\1H4

s added. The m xture was stirred
wa¥ ingt BR2@dnoole waCehrefdly ddded fin pbn@ne th rraxltmpfowat ekliowed
cat.i of. the crude

nder red e re., Purifi
S Ve 8 B ot S255 0 of Hiyerridh, e S ua B aa
MYat¢. ?&%smrﬁ@od‘f@m fafrate @5()81%1,57‘ dhd thSmixBROWES stirred at 1t for 2 h.
4- Chl or o- 3- cycl opr opyl am nonet hyl - phe S/I ) - et hyl ]

2-
3[1'36 3mv<tﬂir¢ Mas e prapd ondinE@re (it urhe @fmbme Org extracts were

gnF VFH‘ C}\gig_?(]“_)gSIﬁRrrgM gg éﬂ%ﬁ%oﬂ\jen vx]eﬁ: (Bmci | flgro{re%%ced
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|n MeOH (2.00 nlL) was heated to reflux for 4
nb&lt%y}]elnwagl aningwe dhis sredsoprodycty was gisgolngdBip qr@@m (%mm

; tDl‘ile:ggwf o “@zih%df%egnrh&) Rk tdd‘&@& follBG e 5t BbERP 15 g, 5.27
mmol). The mixture was stmred at rt overmght and CH,Cl, (50 mL) was added.
The mixture was washed with aq. 1M HCI, brine, aq. sat. NaHCOs, and brine.
The org. layer was dried over MgSOQ,, filtered, and the solvents were removed
under reduced pressure. Purification of the crude by FC (EtOAc/heptane 50:50)
yielded a mixture (0.900 g) of the title compound, Boc,O, and [3-(zert-butyl-
dimethyl-silanyloxymethyl)-benzyl]-methyl-carbamic acid fert-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 (1M 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 ferz-butyl



NaHCO3 was added. The m xture was extracted with Et QAc
several times, and the conbined org. extracts were

we@R®hazh2ed t h brine. The org. |ayer was dried OREI/IBRBO51641
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, filtered, and the sol vents,yere renoved under
reduced pressure. Purification of the residue by FC
(CH2A 2MeOH 95:5) yielded the title corrpound (130 nmg,

S5l o P B Rty

phenile] wertnfiyg ipabd by | BIOAES (5 ML tnak @dddd, and the resultmg rmxture
2-[ 3- (’?er’? but yl - di net hyl - si | anyl ox meth )-4-chloro-p
h&y as eélc W A [ @g (%x) andohyi é%@ org. layer was dried
aged.al deleydeykrkal Lh Be
hg’g% eia@?g%re ?I%d ?or 5 %& Q’h%&%{%r%%dgﬁ ovveddﬁ‘;i]é:SSlllre
¢ Gofifitasiontof aimdcrhNBbiA FCIBE AgherBaiRANGDI y)icldastha ditle dompound
portions ure S stirre rt for 1 h, and
E{el g\/%lr%)sw m@l}gdm}}hgér EE]SLQ:ed pressure. The
resultl ng oil was diluted with EtOAc, and the m xture

was washed with ag. sat. NaHCO8 and brine. The org.
| &r€hlavas3-trined- b@neyl) W SOA; caf bamisy axiid teaﬁbluttyheststol vents

mmn%é G&ggv od #i%g duc a%c_lgdjl ya% r of éh! f;1 or? goxszgxgthyl-
t lbéxhzgzl)clﬁamu&mlbzﬁﬁizoacﬁg ter2 By eét@l\@ lOtrﬁ'g 0. @859 &nﬁ@m in CH;CN

ES+: 369. 22. ) )
{ £1.7@nlDer Phupiyture)ivis tshiyied it [rh A1 bR yivetfyWINO4 (86 H12-1.93

pmﬁﬁl%ib ]wa§ Iaéﬁ:c} agatillﬂy lﬁl@rﬁﬁfﬂr& Waa%' sgmteg rfo ?lflt, 3Shd (?1’% Slrixtﬁire was

{ ﬁltbﬁ:d(o?fef Celitat yThedprogphyte -V\Sislvaershd:cbwytlﬁ(fﬂiﬂl\ﬁ aﬂd 01120]120 The
phenyl]- ethylj-ethyl-amn ne (320
1&@& € (s @dip%ﬁtegzmésr FRtyFed ali‘FaS“B‘b {nngg r’fﬁSldL!F ypder high
a7dh) har furth
”T{?Q%hz ?16%% was ag%a gmg %&d Eese ?nlgxiga?)()e tvv%a)[sw%/a{siﬁedd urther
wiwtithoaicpurifichtiény] L@&gMSstat= 0.9&4HB308 and brine. The org.
| ayer was dried over MgpSH4, filtered, and the solvents
were renoved under reduced pressure. Purification of
el 19e3-Byc1 5HoBY @heh BRREAMNS e R 18 Rkt 19& gl%infche kidt | 8err-
cgﬁpound (%08 lgo% 719 . LC}fyIIL © '%,Ri3 eli/}l . m n; ESE: °r
4p8tyl gster
Eal?r% (%IHX%II‘C 0% 34 chg(%dr oo}{rrqelt oy, ylr)) met yl)car% i Lot Byl s B ter
(95 mg, 0.335 mmol) and cyclopropylamine (0.036 mL, 0.50 mmol) in MeOH

(3.30 mL) was heated to reflux for 4 h. The mixture was allowed to cool to rt, and

NaBHj4 (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
diluted with EtOAc (20 mL), and this mixture was washed with aq. sat. NaHCO3
and brine. The org. layer was dried over MgSOQ,, filtered, and the solvents were
removed under reduced pressure. Purification of the residue by FC
(CH2Cl1/MeOH 90:10) yielded the title compound (81 mg, 75%). LC-MS: tr =
0.73 min; ES+: 366.20.

N-{2-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chlor o-phenyl]-ethyl }-3,3,3-

trifluoro-propionamide



ester TBAF (IMin THF, 1.39 nL, 1.39 mvl) was added
to a sol. of {2-[3-(tert-buty\-

wa@leooeti2ozB7 si | anyl oxynet hyl ) - 4- chl or o- phenyl ] -RCHIB2006/051641
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}-ethyl-carbamc acid tertbugyl ester (298 ng, 0.696
mmol) in THF (6.82 nL) at 0 C The m xture was stirred
for 1 h while warmng up to rt. EtOAc was added, and

UR T X5 ¥H & W50 WRSRB dw tah‘d&lqto ﬁastol %-(%ﬁbﬁ’c |-Binethyl-
P B AR

The org. er was over tered,
s el angtrixy magryd)- 4£hbvedhmdeathylmedlﬁﬂegsu4é3 mmol), 3,3,3-

Purificati.on. of ru 9:1)
- é‘fjﬂlbf)éapf?ﬂl@nﬁ i Bl Y Tree e DBFER Q8T it 7@ mmoD
1r9@HQCE (A% % 3. rﬁﬁ(ture was stmred for 1 h, and CH,Cl, was added. The
[ 2- (4-Chl oro- 3-fornyl - pheny &Bet hyl ] -et hyl -carbam c

amusituteewas maxheyl\ wélstaqr saNl\I@ﬁH@ EqnbO%d\I@Q@amﬁdlb)flnﬂasThC org.

ded t hl
hgaar? %Ilﬁ?lo %[S)%) C{@flo rg{qijﬁ 3}16 sglngtﬁ] werg Cregloved under
t @dfdhc&i PileySuré SPﬁ{flc(aﬂléﬁ) offthe Pudeliy; F@QEﬁOAd&Th@r&@ 60:409-yielded

. The mxture was stirred for 30 mn,
t &qt&&f@ﬁfmoaﬁ%ﬁﬂom P87 utleNRY: ér T 111 22y ES@ H5214mol )
was added. The m xture was stirred for 1 h at rt, and
was filtered over Celite. The filtrate was evaporated
UM - (4-€hlec eB-Ipy s un eth yPphed ylg-athiyt]rd,8,8-ti ik oco-pdepibyamide

" GoRI2Ve 45, 4) vielded the 11 1S somaung (B0,
[%ut(y‘f' d%tﬂﬁ%ﬂ%nﬁ%ﬁ%ﬁﬁﬁ?@ﬂl @ﬁ%regﬂft@ﬁﬁ}’ls ﬁlﬂeﬁls'ﬁmﬁhbw ]-e

["-carbam c aci d tert-buty\ er-A

[ @fc(pdermhhdnr (509-rﬁg;rlrm Hmttéhml THEt(hy.B Jmlet d1yl %€ alThamixcture was
acid tert-bvXyl ester , 0.257 mmol ), Et3N
@m@)@hfqaiﬂ h gt %%@ W) S"’énHHG(} Wabadsisgl driierixtue 92y efracted

é%ﬁpm rﬁ).%x nTlll\éEggﬁﬂglg cfsgr\%g%zt{a\é@sswa @Ja@ﬁled{ With %J& marled

ure was a o) COO

(B%rZMﬁOz; fifidi2d ramd )he\N@(SV@ﬂd edrd ferpevedi m’ft&r rddieed pressure.
m xture was stirred for

and ag. sat. NaHCO3 was
aaa@acatrpﬁ@f Hhedesidie %E%%Qb{l\élaob&qk%l)ee@fé&d g \igle gpmpound

aﬁﬁl @ g EUDINeG B Gin extracts were washed with
r|ne The ‘org. layer was dried over

N-[2-(4-Chloro-3-formyl-phenyl)-ethyl]-3,3,3-trifluoro-propionamide

NMO (318 mg, 2.28 mmol) was added to a sol. of N-[2-(4-chloro-3-
hydroxymethyl-phenyl)-ethyl]-3,3,3-trifluoro-propionamide (225 mg, 0.761
mmol) in CHpCl, (16 mL). The mixture was stirred for 30 min, and
tetrapropylammonium perruthenate (26.7 mg, 0.076 mmol) was added. The
mixture was stirred for 1 h at rt, and was filtered over Celite. The filtrate was
evaporated under reduced pressure.  Purification of the crude by FC
(CH2CI/MeOH 19:1) yielded the title compound (180 mg, 81%). LC-MS: tr =
0.88 min; ES+: 335.28.

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

propionamide



MySO , filtered, and the solvents were renoved under
reduced pressure. Purification of the residue by FC

W@ SHB@R2BEOH 95: 5) yielded the title conpound PADIBRYY6/051641
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44% . LCMs: tR = 0.81 min; ES+: 353.22.
-{2-[3-(?er?-Butyl -di net hyl -si | anyl oxynet hyl )-4-chl oro
- phenyl ] -et hyl } - acet am de Acd (0.063 niL, 0.88 mmol)

was ad Rokd-3-formyl-phenyl)-ethyl]-3,3,3-trifluoro-
rt- buteﬁgd&net hy| SI I anyf%&y%g%y?gﬁy phenyl)-ethyl]-3,3,3-trifluoro
4 poipi@roighdnys | met ByA0amimEol(,2ERNTY0. 105 840, théf) ramdl) and

e Ao T PGSR s

N‘f@lﬂx foRa redpRdmixtine \ba%ya%svem& oS8P R @h&NaBﬂNSG heng, 1.49
org. layer was washed with ag. |M NaCOH, dried over

MyB@i) Was| addeédn pamtdortshe Tho Inpahrg Wr%lménMédhunm@mq sat.

res Purlflcatlon of by FC..
( R Res R T Bl s e OB R g and
6@% conttfinddret dXtiacts vidde WaﬁhedEﬁﬂh b2 . "ﬂl& org. layer was dried over

(4- Chl or o- 3- hydr oxynet hyl - phenyl ) - et hyl ] - acet am de
TE&&SQ% MiltgyedsHpnd 1thg sdiyents were rﬁﬁmqve%gn%a desgugesl pressure.

S %hﬂ{lgé{t o%;c)l{f l%lgantle dué %FFQF‘H glzﬂmﬁ(gﬁo% ?1) glelflefd the tlﬁle compound

}{E&O&hg,rﬁm) (IIQMSrgR @.Eohinymsh) 335112THF (7.10 m_) at 0
C. The m xture was stirred for 1 h while warnmng up to
rt. Aq. sat. NH4AO was added, and the m xture was

e){ﬁ r[?‘(:lre?tq%lYVyf Binkdt sﬂa%ﬁ%joxtyﬁlg:ﬁlﬁ? 9. ch!lcﬁ‘)ﬂagleﬁ@ﬁ egﬁ}!'l?gthyl—

MySHA, “filter vents re’re
uadnnereduced pressure. Purifi catl on of the crude by

rr§ ( %EI%%ITCZI\/E N521 %[ ggnt%@tyé%nm: yl % gy ogélg}eoﬁﬁ ulln &l(gro ﬁlenyl]
[et%z(aﬁlmg‘ 5100535; 3. S(Pﬁﬁ%l) medma)deﬁydlwd 1 198@% 2010 dendMAa MeOH

nmol ) was added to a sol
K@S. @E s dj]p@te@.to reflux for 4 h. The mixture was allowed to cool to rt and

nﬁp?f( gg (nb%%]é W%E)Qé{éépha%el%tn%{ﬂaf d h, ]r'rg)ngtél?%gW? at 1t

36orMi R, anﬂrtﬁe b@vEmp eRyleaoved ubder educyl peiRaire. The resultlng oil
was diluted with EtOAc, and the mixture was washed with aq. sat. NaHCOs and
brine. The org. layer was dried over MgSOQ,, filtered, and the solvents were
removed under reduced pressure. Purification of the crude by FC (CH,Cl,/MeOH
19:1 — 9:1) yielded the title compound (320 mg, 28%). LC-MS: tg = 0.90 min;
ES+: 369.22.

{2-[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chlor o-phenyl]-ethyl }-ethyl-
carbamic acid tert-butyl ester

A mixture of {2-[3-(fert-butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-
ethyl}-ethyl-amine (320 mg, 0.976 mmol), DIPEA (0.501 mL, 2.93 mmol) and
Boc,0O (320 mg, 1.47 mmol) in CH,Cl, (10 mL) was stirred at rt for 2 h. CH,Cl,
(30 mL) was added, and the mixture was washed with ag. HCl 1M, aq. sat.
NaHCOs and brine. The org. layer was dried over MgSQ,, filtered, and the

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



(15.5 ng, 0.044 mmol) was added. The m xture was
stirred for 1 h at rt, and was filtered over Celite.

wWab@efiz428T at e was evapor at ed under reduced PCT/IB2006/051641
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pressure. Purification of the,grude by FC (CH2O 2MeCH
49:1) yielded the title conpound (50 ng, 50% . LC-ME:
tR=0.75 mn; ES+: 267.10.

- B0 O X 90 SRR ELRRTES D AosRREMA - SLéhi =

A m xt
- [ 25(Minc BB or 4283 or nyl - phenyl ) - et hyl ] - acet am de (50.1
nmg, 0.222 mmol), Et3N (0.046 nL, 0.332 nmmol) and
cycl opropylam ne (0.023 nL, 0.332 mmol) in MeOH (0.50

- (1 dreed-BddoRy ietH yip nkRY1) £t HY1]-diRG1-BArch Hi€ Y&E rerr-butyl
rrt_ (()vved to cogId tg re, }pr KlaBg&’](Zl.?O ﬁg 6 554 ntrerrotl )uy
m@@eadded in portions. The m xture was stirred for 1

h . ! added. Th n1xtur

oI R i Tt LPBED Y ol i adtleg aflh SO LR g buwy-
oﬂgnetﬁyqtsﬁl@ﬁy1sxy1ﬁétﬁym\a5d1ﬂ&ovph%:ﬂylp6th@6} etmaleca@m@mcl ayed tert-
was dried over tered, and the solvents were

r émbéﬂemﬁ&érmg,ﬁﬁ%mnmlégsmﬁ (6/83rink) etfi°6n ‘Biic mipgure was
r &5 %cﬂﬁo&bli/gév r‘% W%rg%%év%ggo %"g E{ é %@(sj%gd# ﬁmd gtéeh_re}nxture was

25&/21813621 witB-aq. Bat. NH,Cl and brine. The org laﬁrer was dried over MgSOy,,
- Butyl - di net hyl -si | anyl oxymnet hyl) | oro- benzyl ] -(2-

f filfeved. anchilie)solveatshupredemered tager Ibfmqui peespwe. Aurification of

t
St @ﬁf (BRSPS AT 858 e g P ROt G 8 M ™)
alﬂbm&dﬂq:éﬂ)%ﬁmg,ES+23714m1D|) DI PEA (1 80 ni, 10.5

nmol ) and 2-fl uoroet hyl am ne hydrochl ori de (873 ng,
7.90 mmol) in MOH (53 nL) was heated to reflux for 4

? g%gétl@hﬁcﬁ%g—%&weaglg—%\;lﬁg]égﬂyp e ahfic hlid Bn %uhl?%%r

nmg, 7.91 n portions. The xture
WaBM 6t i(t 3k dmeor0.2560, mard) twes swldedéntos avesod rof mpR-€4tchloro-3-

RO T N NI T T
Then® gin AKEL, 29 dil)ed PremiVEewad istited ethr 8Mdmidl€and

sol vents were renpved under reduced pressure to yield
tmlraprqpabinpgor(lum perruthenate (11.2 mg, 0.032 mmol) was added. The

| -di neth SI n X ) - 4= chl of0-be [l-(2-
b Sensimdd i 1 3R TR RO C O e A B
| BVMCQ (HY&r Megducdd Fiﬁ:éssﬁl?ejo PUrification of the crude by FC
(CH,Cl1,/MeOH 49:1) yielded the title compound (80 mg, 80%). LC-MS: tg =
1.07 min.

[2-(4-Chloro-3-cyclopropylaminomethyl-phenyl)-ethyl]-ethyl-carbamic acid
tert-butyl ester

A mixture of [2-(4-chloro-3-formyl-phenyl)-ethyl]-ethyl-carbamic acid tert-butyl
ester (80.1 mg, 0.257 mmol), EtzN (0.054 mL, 0.386 mmol) and
cyclopropylamine (0.027 mL, 0.386 mmol) in MeOH (0.86 mL) was heated to
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.

NaHCO; was added. The mixture was extracted with EtOAc several times, and



15.8 mmol ) was added, followed by BoC20 (1.70 g, 7.91
mol ). The m xture was stirred at rt for 1 h. The

wWOorRoobze3was diluted with CH2A 2 (501L), and wWeST/iRe6md1641
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with ag. IMHCO, ag. sat. Na and brine. The org.
| ayer was dried over MgSH4, filtered, and the solvents
were renoved under reduced pressure. Purification of

t H590) T GhIREIR dri
B G L DB 0 1 BB s e
ES4gSQL] 7tiltéfed, and the solvents were removed under reduced pressure

b S BeoR o £V ESR B FOLCERCRNeOT 6 g B Ry epfpound
O Rl BS M9ded 001 aurgls 983 B3 (tert - buty)

si |'anyl oxynet hyl ) -'4- chi oro- benzyl ] - (2-f1 uor o-
ethyl)-carbamc acid tertbutyl ester (1.91 g, 4.42

£ B B Dt (e R siBhy B P e Y S BREuRi -

addadmidnd the resulting m xture was washed wth aq
sat . NHd S%Sand brine (Ix). The org | ayer
dlArc&lj (@Pe? nnlg § mmP]t)e‘V%Sdaddﬁﬁdot%%Olse @dﬁt@m}@ftél dimethyl-

SRR HROET L SRRy 4 S 2050, B o
C@IBEAr(d 579 0L, 336 oAdd). inlCHID; (&.4RnE)0 Tﬂié nfiiktuye Whehstirred at rt
% réﬂnspom@ Mo Nehy3q 3ddes. The, ygrset Hy pyRacaeh ard che org.
@d r Lt wQsﬂeﬁt %}th ea?f S '\N%H( hridd Sver ]ﬁ{g§0m"ﬁ t%re&"a%%d the

ed to a sol 4-'chl or o- 3- hydr oxynmet hyl’benzyl’)
Zscbllvems oveed tfyﬂlc)ved amklamedu@cll Ehegseret - lbtlnﬁo;moms’f ¢re ¢8O by FC

ST HIa O 1o gt he e feteasng 11 90 g sG 3G L s -

wagoadwedsagaiong The m xture was stirred for 1 h, and
was filfered over Celite. The precipitate was washed

with CH3CN and CH2d 2. The flltrate was evapor at ed

gg g ry.é?%%%ﬁ%ﬁssureﬁgP% hgagﬁﬁgpu@>under hi gh

qQUBNH tmumer}w e1 uz ntLha1t 12waﬁn¢1;seuds fagtdder a wolt BOWE{2-[3-(tert-
purification.

( buighdpesbg- Selyeylebyraﬁwlaﬁr%retnhynylbéﬂlz'y}l acetapifle | }YL emg,

t B%I5?5 b Hqﬁn"ﬁﬂ@ﬁ% tnﬁf) attbugé/. %E:%mxture was stirred for 1 h while
warming up to rt. Aq. sat. NH4Cl was added, and the mixture was extracted with
EtOAc (3x). The org. layer was dried over MgSQ,, filtered, and the solvents were
removed under reduced pressure. Purification of the crude by FC (CH,Cl,/MeOH
19:1) yielded the title compound (100 mg, 79%). LC-MS: tg = 0.67 min; ES+:
284.11.

N-[2-(4-Chloro-3-formyl-phenyl)-ethyl]-acetamide

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
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.



A m xture of
(4-chl oro-3-fornyl -benzyl)-(2-fl uoro-ethyl)-carbamc

W@e000/12%e81 - bvXy X ester (850 ng, 2.69 mmol) andPCT/1B2006/051641
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cycl opropylamne (0.290 n, 4.05 mmol) in MeOH (27 nl)
was heated to reflux for 4 h. The m xture was all owed
to cool to rt, and NaBH4 (153 nmy, 4.40 nmol) was added

| T t
@’uﬁﬁ&&tioﬂrb? ‘the Ql%dg‘bg&j% FF goi cf|u ] egg g[elciedhthe TH@ compound

solvents were renov ssure
E(XAmgne (¥ added S The (. Esolitt; |E$q ﬁﬁ%ﬂ@tre was washed with
ag. sat. NaHCO3 and brine. The org. |ayer was dried
over MySO , filtered, and the solvents were renoved

_(4- @Fﬂb@ §9- @fcﬁﬁﬁ H]!Sﬁampﬁ@rhéthﬁ%h&fylp&h&i]eac@falﬁﬁ@e by
a 2MeCH e title conpound (84
ng\ mgge. of - [%4 Oﬂlmreﬁffovreylﬁphﬁ:nyll}sthylbmtangde (50.1 mg, 0.222

L e - DB ROt e R e S P iy 2
(Ardoltin MEOANW.50 WS @Qﬂ‘ﬂeaté@ t@ réﬂDlllx ®fr 3-{. The mixture was
t - butyl - di et hyl si | anyl ox nmet hyl

4adowest @'mﬂ/ Faffihda ﬁ“d 1 8 mg, (33@54‘@@?()1) VAs pided 1(1mrt10ns
al %1 gﬁl{mg s ﬁf’d\@& Pﬁa&%ﬁﬂa §5?&£H%Oigxfaé%dﬁed[ a@ﬂe %%ture

0 cool tort
aclde extractpd mitho B8O Ay SEVeJ:alhtlmé'h ansloﬂhv edohrbiveer ergl em‘aacesj were

under reduced pressure. The residue was_dil ut Wi th
Etv@Reed( Yo brne. i The Ve DS OTE) %eanY&ful}’féS@as? fﬁ%@ﬁeand the
W%&lbelﬁg weRAernNRIEh S 306hBE bfk%surg_ h ?uﬁﬁ@atloln@f%e WRRlue by FC

dried over MgSHA4, filtered, and the solvents were

r é@H)/(él@VMHCMé r95r59d5uc1ddd piteeséfu cempound S5dmgh8I%).ud&-MS: tr =

[ﬁ- ?er ?- Fu;ﬁ;‘ﬁ @ met hyl - si | anyl oxymet hyl ) - 4- chl or obenz
P7-BohE (3.07 g). This crude material was

di ssolved in CH2A 2 (70 nL). DI PEA (3.60 rrL 21.0
nmol ) was added, followed by BoC20 (2.29 g, 10.5

mip (fprt-Buigl- mmftthylemlmgloswmeﬂed) 4tchar ofbgnz@]-2-flwpgo-ethyl)-

chtb%rn%c\Q'a tdl Ibl{ltt eS erth CH2d 2 (30m), and was washed
w g % sat. NaHCO3 and brine. The org.

I axyemlm @fl sdre@sztyll\@iﬁ%ylfsﬂhﬁﬁds)gdnetmﬂ4Ichﬁ>r@®hmmeﬁyde
were renmpved under reduced pressure. Purification of

t Rb5@ 182 bynmeD( RIFRA/ Fefl &M 59-55mmalpedd-Hprrogthyagine
4§g@9gﬂ\grl&é‘3 ?é%ffﬂg, %&%ﬁnd‘lﬁn'\ﬁeomﬁ rﬁL?%a%&tecﬁ% reflux for 4
(-ﬁ Artlearactidn hydradboywd it ybellre ng \ah il NetBHz (30QmpmM A @aaiod) was
crlc‘iedtigtportlonst %{16 mixture was stirred for 1 h, and the solvents were removed
under reduced pressure. EtOAc (100 mL) was added, and the mixture was
washed with aq. sat. NaHCOs3 and brine. The org. layer was dried over MgSOa,
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 CH,Cl, (70 mL). DIPEA (2.70 mL,
15.8 mmol) was added, followed by Boc,O (1.70 g, 7.91 mmol). The mixture was
stirred at rt for 1 h. The mixture was diluted with CH,Cl, (50mL), and was
washed with aq. 1M HCI, aq. sat. NaHCOs and brine. The org. layer was dried

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



TBAF (IMin THF, 3.03 niL, 3.03 mml) was added
dropwise to a sol. of [3-(tertbutyl-

walzovet12o2B7 si | anyl oxynet hyl ) - 4- chl or o- benzyl ] - eR¢ily/IB20&v (51641

10

15

20

25

30

amc acid tert-butyl ester (§£8 ng, 1.52 nmmol) in THF
(14.9 nL) at 0 C. The m xture was stirred for 1 h
while warmng up to rt. EtOQAc was added, and the

mPﬁﬁH oot tﬂ%ﬁ&@b%&hE@Ac/ﬁ t.ane:'\!'dr1 60 lﬁ%@ecpﬁlle rt‘l‘ﬂﬁ cdhBound

org. ayer was dried over and

s 61.92p1 85 %e rleC Moy ed . mear HSeddted7.pressure.
Purification of the crude by FC (MeOH CH2C 2 19:1)
yielded the title conmpound (300 ng, 66%. LC-MS: tR =

gaﬁh%rré -3- %ﬁff oxymethyl benzyl -(2- ﬂuoro eth 1) carbamic acid rerr-butyl
| or 0- 3-f'ornyl - benzyl ) - et -carbam c acid

t ester butyl ester M2 (475 ng, 4.92 mml) was added to

SaRENE (0l TR i WL BT Y aPEE0 5. o gy by

ﬁ'ﬁﬁhéthjrﬂhl@hﬁ@k\&rﬁé’tﬁylm)chl&bEbeﬁkyi] (-Hu¥sctBil)-taBEmRL adill rerr-
for h and vMh@2 (475 ng, 0.984 mmol) was added agai n.

Thétyinext@uﬂe%vgs Ak mrrexﬂ) ol HE @4.2amd)tahd P xt Theemydre was
filte lite,. and wa
oo TS0 e i IR 4032 TG (1o il g and the

prr@amm%&mygmb Hed waiBed wittlegt kdtl RHGOMPRYRAd GA4O (19D, The org.
829 at was used further w thout purification.
L@.yp;g quRdriedlo@g Mg80,, filtered, and the solvents were removed under

( f'edggécp ffy@.ll &P a8y lois‘{ﬂe m x%i?(e: ?g{&ﬂé/ﬁep%&yiﬁzﬁﬂr)p&ded

mc aC| ester

( ﬂhe(:thle(l:fo@&pfﬁ)ufld) (QQAI mPp eyl N(EMB |tz € @&ddamninc ESet 818.07.
tert-butylester (240 ng, 0.806 mmol), cycl opropyl am ne
(0.085 nm., 1.2 mmol ) and Et3N (0.169 niL, 1.21 mml) in

M?Apdhﬁ(?r 073 %ﬁmgﬁ?—fﬁﬁﬂ)& Et%fyb%rﬁ i did te}pﬁutgl ester

m Xt ure was 0 cool to’rt, a NaBH
2 MOl gnadd. 6amid1©&j) wah eddvidxtoua eolwaﬁ (d1chtared- lfytdroxyntethyl-

o per e B enR ok ich e BRT St (D g S oD in
et ast SOMBLE hd Rk t@NeaNasMiROd at i fbt 858 an@dMhd)@.22 ¢, 12.6

solvents were renoved under reduced pressure.
Pormél) eas iaddedigaithe Toe unistubs WRCs(vedRyrGHh 2aid2was ABgred over

le%ggeedTltleh%gt fp'it%%o\%o gslfleg Vslilh éffraN an%/eleélz IVl%e ftlltrate was

evaporated under reduced pressure. Drying the residue under high vacuum
yielded the crude title compound (800 mg, quantitative yield) that was used
further without purification. LC-MS: tg = 1.01 min.

(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 tert-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
rt, and NaBH,; (153 mg, 4.40 mmol) was added in portions. The mixture was
stirred for 1 h. The solvents were removed under reduced pressure, and EtOAc

was added. The resulting mixture was washed with aq. sat. NaHCO; and brine.
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zyl]-cycl opropyl carbam c acid tert-buty\ ester A
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3- (?er?-butyl -di met hyl - si | any) oxynet hyl ) - 4- chl or o- benz
al dehyde (1.73 g, 6.06 mmol) and cycl opropyl am ne
(0.64 nm., 9.1 mmol) in MeOH (60 nL) was heated to

;2@&: %%f 19&9{ \ZQS driéie SVér M%‘m?fl V\ﬁ‘ﬁer@él | agigfe%etsglv%ﬁﬁl wéi® rEhoved

in portions.
Thedeari kduoee pmu&t i Purgfication oI t]l)i; cmdel byaF€ r(CHROtYIe@HS95:5)

add The sol vent e p enov und )
daoFuS oo B BelRtho S SRaERLER Hass 35710

dlluted with water (50 nlL), and extracted with Et OAc.

The org. extracts were washed with aq. sat. NaHCG3,

ahdt (forii B yl-Tineetbylgsilangloay meglsy if-ich thr ovben zyly 8y -carbamic

f'”e,r?% alnd t he solvents were renoved under reduced

P AT IYE I d the corude [ 3-(
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| opr opyl -am ne . This crude nmateri al

dﬁléasnd aleﬂwl)eﬂﬂ@lozo pwy}a@)me (3}-@Ea, (-90 mppl) 111&%9@@ mL).

ot SRR ¢SRS BRRSTER dnd By dP fiRidg g um

acmzs'dng,arms trimgolyrivas axtded\mmmsh eder\m‘ i.hThesolVdvtdHukre ramoved
sat. NaHCO and brin | ay was dri ove
MYBEST Tequerd @Fesgireg trﬁ%g WM AT E@ﬁﬁ@gmaﬂldb @nd the

r ?&Hﬁﬁl RXBES Wa§ walidal e 2. thnNQfIC@%nH‘bﬁgg PN EI% layer was
(heptane (r) EtOQAc/ heptane 5:95) yielded the ti

cdnipdundr (Mg5Q.,9filt#88) and Ghé/SolteRts= wbr Gembygd Eﬁdcr reduced

20. } ) ) )
BRI 18- el Heosyde Rye byl tinethdsimdppsty s drghioro-
a%b&yl]eéthylbdﬂﬁlﬁé (@917%1) Alhis beh&laﬁfkﬁalﬁvmlsmaaﬁmmp (70

a sol [3 but'yl -di methyl sil a oxynet hy
4Irdﬁl d?IBEﬁe@ l]nLc?,?rbDcmpm@lmwas<3~'1d¢1<t§hriiﬁﬂ{ove(@hy by B@%@-@Lﬂ% 10.5

( The
o S TRy P B of ) RE R e indssurbi ¥ g Svien
t @Hzmz (BORILI Odntenhs wakted Widli hij.al MyHCE rnqvead NBHE; and brine.
reduced pressure, and the resultlng aq er was
dilhetosg lyarhwasadied pYaoMebDs, friv §nisxyergdemgved

%Eﬁkr@ea&eﬁaﬁ?&sup& PubRIRIJAeGk ﬁlregcruhéa}ﬁ 'R \@E{(?Aé:}ﬁép%he 5:95)

yielded the title compound (850 mg, 29%). LC-MS: tg = 1.23 min; ES+: 414.23.

(4-Chloro-3-hydroxymethyl-benzyl)-ethyl-carbamic acid tert-butyl ester
TBAF (1M in THF, 3.03 mL, 3.03 mmol) was added dropwise to a sol. of [3-(tert-
butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl]-ethyl-carbamic acid terz-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 MgSQO,, filtered, and the
solvents were removed under reduced pressure. Purification of the crude by FC
(MeOH/CH,Cl, 19:1) yielded the title compound (300 mg, 66%). LC-MS: tg =
0.98 min; ES+: 300.28.
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under reduced pressure. Purification of the crude by
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(550 ng, quantitative yield)s LGMs: tR = 0.98 mn;
ES+: 312. 04.
(4- Chl oro-3-fornyl -benzyl)-cycl opropyl -carbam ¢ acid

tef b‘hl?dftoyé Ecﬁ?d hrbeb%')% e{tfearBimie aé“d mqti/f’\s@%radded to

a sol . ydroxynethy benzy
CWCQ)szG pyhg.chPDanmnal) acas chdtled to b u;by |lof &g tcbltor¢-5326 dnakymethyl-
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sol vents under reduced pressure g ded the crud
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u%%?t f ur Qv%ri}te ngeW d éﬁzélon Evaporla\l@on of fhe soRfents under

( ﬂedabécpp&sﬁn@yf@h@ﬁrtﬁwﬁﬂmtmr@&@wn@m ; 8Y%) et SRY used
-carbam c acid tertbut esterA m xture o
(ﬁu@@F@Vﬂ@DBLHU&fW‘FQIbeIFéW§ tgycl- SpPdby| - car bami ¢ aci d
tert-butyl ester (563 ng, 1.82 mml) and

cycl opropylamne (0.195 nL, 2.73 mmol) in MeOH (18 nl)
wes-Chd@toedt cydopreblylxn ih om eth yikb el iyd)-aihyi-oab aneis  @did orecbutyl
to cool to rt, and NaBH4 (103 ng, 2.73 nmol) was added

i ASBortions. The nmixture was stirred for 1 h, and the

S g}
R L e TR R

r es0t§00gnmibkt eyctopreysylavamk €0.085 tii.alg2 neBel) aiNa BGE (&)nhﬁ9 mL

oA cEe Do R (A iy e i G Prbadichd his Sitare was

PUnéowéds &t dgdn tft EJ@NQBHQWMHF 2(0@'1'31@03%&561 5)Fhe mixture
yielded the title conpound ( ng 549 . LC-MS: tR
owas stitad fEs4: h 361t, 3@d ag. sat. NaHC 3 was added The mlxture was

’)er }(C%gth%) &r(afg%ls %t% 1%5}0\1/4&3 nﬁgﬁeo)%l ALS cf(%{ll)é dg)&ratcs) erg c#ned over

0M5%4br@1|f€3ec2 ahd Oth@bﬁﬂvléﬂt:OX\yére tenoved under reduced pressure.
t-butyl -di net hyl -sil ane

PRB Lot b Bde 0y HO (MITABIGHEla AONaE dst thy e somppund
Irg%grﬁ%fﬂd%). MR8 (AL Bs+238B2mol ), water (10

4,4,5,5-tetranet hyl -2-vinyl -1, 3, 2-di oxaborol ane (0.53
[3-(tert-Butyl-dimethyl-silanyloxymethyl)-4-chloro-benzyl]-cyclopropyl-
carbamic acid tert-butyl ester
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 cool to rt, and
NaBHj4 (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. NaHCOs,
and brine. The org. layer was dried over MgSOQ, filtered, and the solvents were

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



m., 2.98 mml) were added. The m xture was heated
rapidly to reflux, and stirred under reflux for 2 h.

wabe@en2gslure was allowed to cool to rt, and waBRCTIB200&$1641
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with Et20 (100 m). The m xtyye was washed with water,
and the aq. layer was extracted back with Et20 (3x).
The conbi ned org. extracts were dried over MSO4,

fid D1 ) S 3 d el I edyg
ISR RSO UERLR MR ARYRS (8400 SR b
( Eta@4cd vegst dpEdom) CilbE€Ld@6 mhe tDIPEA ¢dirpoLinds (B@21) was

989 LC- V& =1.2 1 N. . .
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r ag.biat.yWal{QOg hd bun - Fharg. Hayez ywasxdrieddiver Mgl O.s filtared, and
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mpgt cgméﬁtaﬁ‘@s—) Q‘QOLA%ﬂleP&ﬁé 3:95) vik18 thenieacbmpdvhdaPisy dg 78%).
(39.0 nL) and H2Q2 (33% 9.8 nL, 113 mmol ) were added
dEEpMISs & = TRE minkEdt+ed2falst. stirred for 2 h while

warmng up to rt, and was cooled to OOC. Ag. sat.

Na2S203 (100 nlL) was carefully added, and this mxture
WaS-Chll brovie Hy dioxg g1t Wi-baaEyN)-dpclber oplyP¥aANGB! . aclhe rerr-butyl
solvents were partially renmoved under reduced

pf¥s5ure, and the ag. residue was extracted with Et OAc

M RERTRiRe r e c ' -
ér%ﬁ%e%ﬁTE\Iea or gd.lgl %/Lgr gv\/a\l/53§%l;elﬁe{ oav’g?fwé%%@%%{ %étglr_%lg}ethyl_
asidarlyihe yaethyénd-shives-berzg fayebptopd e carbaditc edidorressuryd. ester
Purifi ca{ h@n of the crude by FC (EtOQAc/ heptane 40: §0)

yE08e 1A mmel) & Ms §7Fhenixggoyas heaiqdo e for 2
110, 44 &; ; . t j ' - [.3=
ot R R PR o, R 2 ET B B R o8 under

- etdugtd petsere, Todaths absultidg aq. layer was diluted with water (100 mL).

2-13- (.?er ?- but yl - di et - Si nyl o thyl)-4-chloro-p.
e G AS R g e R B Pt s Togt Fefe Bried
abvé Meseg! aladdednd fRPYAISEtENRN (dm&dindef réducBliMrdssure.
and nmethanesul fonyl chloride (0.57 nL, 7.31 mmol ). The

r Eauficasioned sheseride e Fet(EOA@h¢psane14ho0)anel dedhide ditle gpmgound

W ddh FPH R % Pty TREMS: te = 0.98 min; ES+: 312.04.

(4-Chlor o-3-formyl-benzyl)-cyclopropyl-carbamic acid tert-butyl ester

MnO; (815 mg, 8.44 mmol) was added to a sol. of (4-chloro-3-hydroxymethyl-
benzyl)-cyclopropyl-carbamic acid tert-butyl ester (526 mg, 1.69 mmol) in
CH;CN (34 mL). The mixture was stirred at rt for 3 h, and was filtered over
Celite, and washed with CH3;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.

(4-Chlor o-3-cyclopropylaminomethyl-benzyl)-cyclopropyl-carbamic acid tert-
butyl ester



resulting m xture was washed with aq. sat. NH O (2x).
The org. layer was dried over MgSO4, filtered, and the

wa 006237 wer e renoved under reduced pressure POI/IB200651641
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the crude title conpound (2.5p g, quantitative yield)
that was used further without purification. LGM: tR
= 1.13 min; ES+: 379.29.

{ rot- By o _ 4-.chi
%e fur@ %M!&lg?c Er@ Fﬁg‘ln)]aﬂbdo%(y o%?%%?ﬁlc a(éﬁ %rpbutyl
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. The m xture was heated to reflux for 2 h,
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TPl LSS ARG B SPtinEY R BBl s, wes

r RALIERIOW R Q8 S$4k.ENaRO0; bh@ bfies| THE o .Sa)wdwafslcﬁfédb)yfeFMgSO4,
EtOAc/gWBtane 50:50 (r) 7M NH3Me to yield the

t filtPEde apmpiignwleabsVerg, remaygd under ygluce®Rpzesgurgp Fyrification of

(T SO L5 35 e s 5 SPRPPY R 54>
phEnyIS) tret D8 Iminc K8+ afi1d@®y| - carbani ¢ acid tert-butyl
esterD PEA (2.61 nL, 5.60 mmol) and BoC20 (1.22 g,

5.60 mmol ) were added to a sol. of {2-[3-(?er

é}ﬁ Bl yﬂ (ORhIb- ﬂﬁg}ﬂué&y&%w&aﬁx ¢ifRr o- phenyl ] - et h

['opr opyl - 9 mol) in CHd 2
(Bﬁ(Hﬁh)s)A (TA2 mg.x0.Uude masl)swas mddedato rat sdlopf 45J(mrorf[¢ré chloro-

ntht ui&xy\f\ﬂmgh%eﬁlyw o tﬁ“g}ﬂar%'ﬁjeﬁ %n&%ﬁ“ﬁ@ﬂﬁ gmlfwb""yethane

| @302 1 VaSTIY in%ﬁul‘éV@Es MR at ftitbf 20 &fiin, hRE IQQU!QEIIIS nvgerz 98

renoved under reduced pressure. Purification of

c muee).byaterc( 10EnErend épﬁlb%ﬁéetmn@lms)l %ﬂ/l@ly]d &d. thhgthoml@ne (0.53

PRS2 riian vete el ik, MBmker s ey APy deorsumy and
| se@édanis @aud foepthutite mEhet WG alchd&a@‘bdo‘fr&o it )and was
was added to a suspension of {2-[3-(te

t dButegd Wil Bebh(108i nbhy (Ths yRistuag Was washed with water, and the aq.

layer was extracted back with Et,O (3x). The combined org. extracts were dried
over MgSQO,, filtered, and the solvents were removed under reduced pressure.
Purification of the crude by FC (EtOAc/heptane 5:95) yielded the title compound
(822 mg, 98%). LC-MS: tg = 1.22 min.

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

9-BBN (0.5M in THF, 34.0 mL, 17.0 mmol) was added dropwise over 30 min to a
sol. of tert-butyl-(2-chloro-5-vinyl-benzyloxy)-dimethyl-silane (800 mg, 2.83
mmol) in THF (28 mL) at 0 °C. The mixture was stirred for 30 min at O °, 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. Agq. sat. Na,S;03 (100
mL) was carefully added, and this mixture was allowed to gently warm up to rt



wab@en2eslUure was heated to reflux for 90 m n.
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4-chl or o- phenyl] -ethyl }-cycl opropyl-carbam c acid
tert-bx&X ester (2.10 g, 4.77 mol) in MeOH (96 nlL).
FCBIB2006/051641
m xture was allowed to cool tp rt, and the solvents

were partially renoved under reduced pressure. The
resulting ag. nixture was diluted with water (100 niL),

a e T '
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mrr[L [’?31 HrBl) Oa[ng &eﬁﬁﬁésﬁ%ﬁ’ﬁy&ﬁ‘&ﬁ&o (@5‘)‘3{1& P’f‘@[‘%hﬂloﬁt hYThe

| ]-cyclopropyl -carbam ¢ acid tert-butyl ester
meatﬂore wasf stirred at O °C for 1 h, and was diluted with CH,Cl, (40 mL). The

4- chl 3-f -
st nRATRBRE SBOVRSE PR 15 I 268 RRoTE HEr wes dred
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was heated to reflux for 4 h. The m xture was al | owed
t gledbdle qrade title aﬂmpNaBHQ(ii%g, @tgﬁ)ntlmlge aiRdédthapwas used further

ons LEr and the
8‘11{}/18%%“%?“% ])F% ndle?gredﬁﬁeg %Z?essure Et OAc
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3 HCO and bri ne. or | ayer was_dried
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BB LS 5 el o | o O OF e crude by

Cyclopropylamine (1.14 mL, 16.3 mmol) was added to a sol. of methanesulfonic

acid  2-[3-(zert-butyl-dimethyl-silanyloxymethyl)-4-chloro-phenyl]-ethyl  ester
(1.76 g, 4.65 mmol) in EtOH (46 mL). The mixture was heated to reflux for 2 h,
and cyclopropylamine (0.57 mL, 8.2 mmol) was added again. The mixture was
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.

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

cyclopropyl-carbamic acid tert-butyl ester



the title compound (883 ng, 59% . LC-Ms: tR = 0.82
mn; ES+. 365.38. (rac.)-(IR*,
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phenyl } - 5
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(5ubl@stenI or o- 4- net hyl - phenoxy) - et hoxy] - pyri di ne (13.0

9ASHVPNIOY ¢4S'IHL)TWES Qc?c@:g tma) su@é}ensi)ﬁ% 521[@ &dh- Kﬁtxf &methyl-
was stirred for 1 h at - 0.72M THF,

7 8il@ryidxyntseehyh)-daebloyo- ph@yﬂd&ibyi} chepmpxl—carbamms acid| eaneblutyl

t {. . .

4S9 PTICER o el in M 69 T e eyl ee 248 gypeied A geros
1G9t aa. boaeyihixgurd Gl ad aﬂlo&v@dl to &4 Yd reesidethe 3olWBE O Were partlally
ester (WD 2004/002957, 11.0 g, 28.3 mmol) andPd(PPh )4

( sIBOVed, ur@lemadumlp)reamrﬁe Eﬁbmé@sultmeaqn mixtire wessdiluted with

St RO el el b T (VS ey gy e

Winlehe Bti€6vdr2Mp SO Nelte@Ed) . an@Xthé 36lvEntweiete dém@sd:dqmelr reduced
MySO , filtered, and the solvents were renpoved und

r SRSt Brgeatios of tig e By Fer(Eé(PApﬂslépf@%ﬂMByylF@ed the title
(ISR TRE L DR S g
I' ac.

Si%—@p}doro—g—?ormyl phenyl? ethy§] g);cﬁép%%{))el gal‘%gll%)l(é/ ) ac1do pz%rt]butyl
ester
MnO; (1.97 g, 20.4 mmol) was added to a sol. of [2-(4-chloro-3-hydroxymethyl-
phenyl)-ethyl]-cyclopropyl-carbamic acid tert-butyl ester (1.33 g, 4.08 mmol) in
CH3;CN (41 mL). The mixture was stirred overnight at rt. The mixture was
filtered over Celite, and was washed with CH3CN and CHyCl,. 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 0[ 3. 3. 1] non-7-ene- 3, 6, 9-tri carboxylic
acid 3,9-di-te t-butyl ester (Bl) In a 250 nL

wo omnd2428t t om fl ask equi pped with a magneti c SPCT/IB2006/(51641
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di ssol ved conpound Al (4.72 g, 6.97 nmol) in EtOH (100
m). To this is then added ag. I M NaOH (50 nL), and
the resulting colorless sol. is heated to 80 0C for 14

e TIE S O B B IR y etr

vabﬁﬂ%ﬂéﬁnﬂﬁsﬁﬂennved in vacuo and the resulting

i Raboo b AL RS Bt B SIS AR TRl e aci
bagkvext Ea&t@d2w, ulpsEh 0o a(na c&cl%?&pgalkmn ?ﬁxo S I #&dmmol)

org. extracts arethen washed ,
dacMe6l Zddmiy was heated, tot ietlue rﬁm‘bbaifhandxmm wds d\b@ved to cool

SO4. Fi Lon th Lit.
e ACs? R R s PadB R s, e ahifinR g gimed for 11
ggﬁg ;ﬂcés scﬂzéﬁﬁés tw?lédc fedlidved SREar Alduedll pesduk@c EYOAERI00 mL) was
c Rfldnde and Ghedmﬂ’ft%r wapwarsdyyitih pepsat] NgheRy lapd drige o Theqore.

0 ,
BB Sl i o088y o 54 SOLPROLLE Afllga under
Heeducc’:—r;t @%gsufe 1%11@@1@(11.-1)0}1 cnhke tlhllde lbiytH(g (gngmml ) D557 yiglded
e a ve way | xane :
e oS TR O GRS (6.0 Wemine B oo .
quantitatively by first azeotroping with heptane and

then toluene. Rf = 0.50 (1:1 Hex: EtOAc + 1% AcOH);
ES«aca-(6R6,. 8. 55)xt-(#-B-XF-Chheof3ortdifhos siphleroxi)egpropyl]-phenyl }-

r eoi soner -{4-[3-(2-chl.oro- 3, 6- . .
P TBF 5 SBERbRy TIFobST T SSr YT D3y asid. pAdyEiispabuty
eé}pg@ e§c§(g1 tricarboxylic acid 3,9-di-te t butyl
ester (EI') In a 250 nmL round-bottom flask equip

widt i xgurieeed gempeunsk i 3 ¢36¢0 g, sloéu@rpehdkdhlemﬁaétmﬂucsbpl(qwhw 8

nd., Pd/.C (.10%
Crooht ialn e BB GOSN Ts 2 38 s BellERL pryy g85%
t 88mnlt,| AghashoWy it holldéngg@s2(f D istatddnio réflwabddér nIthgen for 1 h.
reaction mxture is %Hgorously stirred at rt

stTae e x e inaleupher eoatde At aihsamixre ks &lwed vob urEQOAPt(%PO L),
daHd tha ghir%,ﬁs \Jvé/s?le((f %‘B‘ﬁﬁs @ﬁ Q‘%‘B@@%HE') theccqg cgc%racts are
I scerne e reaction esse [ s t hen vi‘gorous

pdrigédver MgSO,, filtered, and the solvents are removed under reduced pressure.
Purification of the residue by FC (EtOAc/heptane 1:19 — 1:1) yields the title
compound (67.5 g, 94%). LC-MS: tr = 1.24 min; ES+: 617.25.

6-[2-(2,6-Dichloro-4-methyl-phenoxy)-ethoxy]-5',6'-dihydro-2'H-

[3.4']bipyridinyl-1',3'-dicarboxylic acid 1'-tert-butyl ester 3'-methyl ester (A2)
Bul.i (1.6M in hexane, 39.3 mL, 45.2 mmol) 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
in THF, 78.6 mL, 56.5 mmol) was added. The mixture was allowed to warm up
to rt. 4-Trifluoromethanesulfonyloxy-5,6-dihydro-2H-pyridine-1,3-dicarboxylic
acid 1-tert-butyl ester 3-methyl ester (WO 2004/002957, 11.0 g, 28.3 mmol) and



with N2 and the suspension is filtered through a bed
of Celite and SiQ2. After washing the insolubles with

wa@opbaee3guantities of CH2A 2 and Et OAc, the fPCT/IBE/051641
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is concentrated in vacuo to the title conpound as a
m xture of four diastereoners (1.116 g, 95% crude
yi eld, ES- = 648.9). This material is used further

A B SO LG s st g0 i
plaewwgc ah¢mymrmlghomyﬂt ;. 3ath[uC<bwmstaddzcyla)1dcthﬂ bextosel was

ag}taac&ﬁd! ﬁkﬁt@y @L&égt’fgpl %%%(rt]rggig \%qrgéldn)eﬁar bﬁ;\,ﬁ/g%% filtered,

6Bd the solvents were removed under reduced pressure. Purification of the crude
71 ?*)-7-{4-[3-(2-chl oro-3, 6-di fl uoro- phenoxy) - propyl | -

pherf YhdptdnelFsOder Bpy+- (25Byididet | the ditbanmpoynd 4Hbammy0%).

1- - di azahi cycl 3 - nonane- 3, 9-di car boxyl i c
a&%dgqs:f%_riaélriﬁ“ygg%&% (DI) In a 100 nL round-bottom
flask equi pped with a magnetic stirrer is conbi ned
conpound E | (905 ng, 1.39 mol)

cyrgicapd By | - §975)3-t- 531(20€b10hjerﬁz@rﬂiﬂ@mbméle(lp’r}éﬂ&pwl]@ﬂmml}-

ré§ %{a% %zri’gfﬁggqﬁfﬂ%léﬁﬁe?i&% %‘/ %ﬁ%ﬁ!@%/ ! a%ﬁ 3Ougepiputyl
2¢88 ! ), and DVAP (509 ng, 4.17 mmol) in DVF (10

m) . EDC—HCI (400 ng, 2.08 mmol) is then added and the
r &5 @ %ﬁ%gﬂy@quméxhog@m flask equinpeédvish armagnetig stifer is dissolved

oFaEPLBA RIITZRE 007 b 88 Pl Ton g poligss R added ag

CONM/ BIOID (R0 thg danelaht iremltrﬂgxddlmﬂaess Soldiid hiagedl woi 8M°A56r 14 h.
nm._of Ef20 and uenche with cold 10% aq (.150
i1 TePHing Mg le Rl aeli i lpgveégp%ﬁ%t%t %@rqf}:@y atjditied to a pH

CongtSI Oghé Sol RAEK X LERG&n Wnbidd %11:'51%96 géufﬁn%@%i{/ﬂt)v\ids P%ﬁ%oned

I'ned org. extracts are washed sequent
apetweeMB@BE! (BAOIniind WEBOQJIBD) nmThe andplmse ne s¢phided and

PR R B GRERE 5 0 B3 SRR GE! b Me then
FWaEl'iB%lrth' biihé ¢500 iM.) blechRyYiz&d vﬁt‘ﬁ' AN E N CRIB A InaRIPEd over
(Sid2, 1.5:1 hexane : Et20) affords the title conmpound

(Mml glltrm thaeugh 4@egmf4C¢htxtaudecqgf:entratlon of the colorless
If] A DRI af%rcﬁ aqv‘ghlgq_frgﬁl 9‘{5':‘ 'beCf 5y PP RIReds 1§ 13 0.
chloro-3,6-difluoro-phenoxy)-propyl]-phenyl }-3,9-diaza-bicyclo[3.3.1]non-6-ene-
3,6,9-tricarboxylic acid 3,9-di-tert-butyl ester [1.01 g, 22%; R¢ = 0.55 (1:1 Hex:
EtOAc + 1% AcOH)] and the title compound (2.77 g, 61%) can be achieved by
way of FC (SiO,, 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 diastereoisomers of 7-{4-[3-(2-chloro-3,6-
difluoro-phenoxy)-propyl]-phenyl}-3,9-diaza-bicyclo[3.3.1]nonane-3,6,9-
tricarboxylic acid 3,9-di-tert-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



4.9% H20 + 0.1% form c acid. This solution is then
injected, in 500 nL fractions, onto an HPLC equi pped

wawraok/1202Phenonenex Synes 4m maxRP 80 angst r om BRODIBR006/051641
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21.20 mm colum. Elution, at @ rate of 20 mL/mn with
i socratic 95% CH3CN + 4.9%)H§O + 0.1%formc acid
affords two maj or diastereoners: Conpound D: tR =

5 i,
so%é{mﬁ regu%lra% L%é&l%odlnlg’fﬂ %}@y%eﬁﬁ)&@ gncf’ gle%f%{gh&?@/t‘h H, gas for
848 .ndip. ihndlly, ﬁheoltehqtloh%imm’gs (igoséuskodtatedcht yi whddy a static H,

) (3R, . e .
: IT%“’J}]é‘:‘jsi’%éff’ AREPGEEE pyith @bablogn-net i1 HEn YIS S RN of
{éoﬁngound B1 can be dlscerned The reaction vessel is then vigorously purged
6- di chl or o- 4- met hyl phenoxy) et hoxy] phenyl } pi'peri di ne

- IvmthaNbeIs@ thecsuspérgianeistfillpued, threwghez be®BY Caligohnd 510,. After
ound E2 (.9 0. 17 mml)... .
RHP SR R D o BuD AR i R GHe Gl B the filate
I edemcbmeatainnalci® o ok tﬁl,e?codip@eﬁdmé hedizakdehiode dRs@reomers
cycl opropyl am ne, 90 , 0.51 mmol), DVAP (5 , 0.04

rrﬁbil) g redy, yiekl, ELS— 0 668 9ymdhis, mpiegel is 28edrirther Mthout
% an nd EDC-HO (49 ng, 0.26 mmol) in CH2A 2 (3 )

mBgﬂ t1"°Med for 18 h. The nmixture was diluted with

Et OAc, washed with aqg. I M HG and brine. The org.

phase was dried over filtered, and the solvents

Weiag- ) r(éRbv &8 ubldier 7$"§2I%£‘bﬁﬁ e, Ot arpmhenoxy)-propyll-
ﬁ?ﬁ?%é%%iég%@%&)y[—%—la?crhl&%[lsan?ﬂ—ca%‘l%rh@yl]—t3,97d1:cllzg—5

l45’1c)ygli3>{3 B33 ﬁthdB 2-diGarivek Vit yqid dpydr-benz ghbikee YOR ppid pyic.)-
[
21""4 BTSSR o SRR BrbIS R GBIy pheRgIYTgRYT-
| .
E@ﬁn%'gu[eh i lmgl ng?gﬁcfillér%rﬁen%xD%lar@asrﬁgﬁ] 6Hgiath-SO
[ Biayhlofd.d- 1Bn()ﬂanﬂ33 Beakggpibopylic acibeinzyt-hutyl ester (D1)

I | a 0. AP (.0. 003 )
Y65 RRORY. Al dEatios ik outingd m%%gn%éflﬁerolsoﬁﬁbmed
%ﬁ%%)&ﬁld”m' Q9O§nﬁ|1gE@C3'9Hgm(§1§) Qy?&o[ﬁ*op)q (i@ d1EMboo-behzyl)-amine

m) was stirred f . 'The m xture was
dipragparegd from 2,3- dlchlorobenzaldeyhde and cyclopropylamine by reductive

amination, 600 mg, 2.78 mmol), HOBt (282 mg, 2.08 mmol), and DMAP (509
mg, 4.17 mmol) in DMF (10 mL). EDC-HCI (400 mg, 2.08 mmol) is then added

and the resulting yellow sol. is stirred at rt, and the reaction progress is tracked
with LC-MS. With the progress completely stalled after 56 h at 86% conversion,
the reaction mixture is diluted with 150 mL of Et,O and quenched with cold 10%
aq. HCI (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 aqg. 1 M NaOH (100 mL), water (150 mL) and brine (150 mL).
Drying over MgSO,, filtration and concentration of the filtrate in vacuo affords a
white froth. Further purification by way of column chromatography (SiO,, 1.5:1
hexane : Et,O) affords the title compound (0.8591 g, 73%) as a 16:80:4 mixture of

diastereomers.



with Et OAc, washed with ag. IMHO and brine. The org.
phase was dried overMgSO , filtered, and the solvents

waowree/122abved under reduced pressure. The tit|RBCT/IB2006/051641
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conpound was not further purified. LGMs tR=1.27 mn,
ES+=761. 44. (3R, 4S)-3-
{[ 2- Chl or 0o-5- (2- met hoxy-et hyl ) -benzyl ] -cycl opr

0B 551) nﬁgatgfk{ﬁggﬂ h{e4thus obtaing 1s the dissolved in O mL of 95% F?CN+

or o- 4- et enoxy - oxy pheny
pﬂm HjOmeG It @alfobtmcydcllct "Elﬁ:ls doltlﬁmt tsllhetryinj@&tdern ML Aactions,

m xture of conpound E ng, 0.383 nnnag,
[ onferindABLG cqpipped w@h pt}lcnex Synes 4p maxRP 80 angstrom 100 x

(52 g o0 B PG D B HE51SBERIS o5 HON +
(2,926 B,01+; 0.1%53riivnic)d afésrds klmbdok dladtkeor@rs: 0. 574

nmmol) in CH2A 2 (4 nL) was stirred for 48 h at rt. The
m xture was filtered through Isolute(r) pre-washed

' L d
ricblhePlo B T LRy Gl SRR MR TRl FLaB e [ ieplarea

pyRsdure. Purification by FC (EtOAc) yielded the title

conpound 280 98% . LC-Ms: tR=1.26 mn
Egpmpm;ncg 2: (Hg% gRES— = 848.1, white froth, 140.4 mg (70% isolated

& 3 -{][ 2- Chloro 5- ( 3- net hoxy- propyl ) - benzyl ] -cycl o
p?o Qlcarbannyl}-
6-[2-(2, 6-di chl oro-4- nethyl phenoxy) - ethoxy] 3,45

6' - tetrahydro-2' K%’ pyridinyl-1" -carboxy
aémél HERT- but4i™es Iclqpmlyyl;&rﬁ QW%%FH@MW}EM {4-[2-
& iftisrdy S hen AL B HigFIdRERLE kil acid
( ZerBButyll estér @13)mmol ) , DMAP (58.1 ng, 0.476 mmol), HOBt

(c%l lngf 25@398111\%@5 496 E)Df%.mraol&Séé g%’eﬂ%zylgﬂééglm %éoprowl-

( 1R%he™g regaé96bmdhct‘1%3 a?rgﬁizﬁg)nag)@' ’3 cﬁﬂl@thérhfén?ﬂl&éﬂ&ﬁ@ and

\mssUrHMfor was ad
mcxcthprepyiammma%mg \ﬁhitlhnmql) DMA:E:I(S (ﬂgx@ O4wamel), IPIBBA (0.118
and brine (I1x). The org. |ayer was dried over

f il S GSammahe (3dmzeRi2d el apd FRkeHC (fbimey a@ aggol) in

CCBRF BT 7] SBre G il e BB b YRS G Boae
79%hedL @ithBiq. tIR1 HAL. 26l biine. B3t org/pRassOwas dried over MgSOy,

filtered, and the solvents were removed under reduced pressure. The title

compound was not further purified. LC-MS: tg = 1.25 min, ES+=0681.37.

(3R, 4S5)-3-{[5-Chloro-2-(3-methoxypropyl)benzyl]cyclopropylcarbamoyl }-4-
{4-[2-(2,6-dichloro-4-methylphenoxy)ethoxy]phenyl }piperidine-1-carboxylic
acid rert-butyl ester (D4)

A sol. of compound E3 (0.052 g, 0.10 mmol), [5-chloro-2-(3-methoxypropyl)-
benzyl]cyclopropylamine (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
g, 0.15 mmol) in CH>Cl, (2 mL) was stirred for 48 h. The mixture was diluted
with EtOAc, washed with aq. 1M HCI and brine. The org. phase was dried over



{rac.)-{3R",
45'*)-3"' -{[ 2- Chl or 0- 5- ( 2- met hoxy- et hyl ) - benzyl ] -cycl op

w0 opyghzesbanoyl } - PCT/IB2006/051641
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6-[2- (2, 6-di chl or o- 4- et hyl - ghenoxy) - et hoxy] -3', 4', 5",
6'- tetrahydro-2'H[3,4"]bipyridinyl-1"'-carboxylic
acidr -butyl ester (D7)A m xture of conpound E4 (1.00

g; Mn%SC? Ofl h) and[tﬁ? gajvé}fténgre(érﬂm&hﬁ)ﬁﬁéﬂg@ﬁk%d prlejlsslgléeA The title

opr opyl am ne
( ﬂ:orﬁﬁomd, ans ®1 furthel puriMARC-BES: 1k -nip27 Ourd BHS-+ATol 4. HOBt
(321 ng, 2.38 Mol ) and EDC-HO (547 ng, 2.86 mmol) in
CH2A 2 (4 nL.) was stirred for 5 days at rt. EDC HC

(189 439.3- inqﬁom@ki rﬂ@ﬁo%d%%a&%m C?ﬂgplt(ﬂ)%'l mn)ga%(%/l} 4-
was stirred for was added, and
m{&{%r(ib6wa@lvu@s4¥r@cbtwltph®aqu}¢ﬂlBK}'] Rh@a)/l} macledm(:fb()

and br| yer was dried over MySO ,

f T bé’?‘édc aéﬂggrt ’ t%oels&gr@g?\/\ere renmoved under reduced

presskfues oPWohdpo@ad IER (20 hiye (G388 enrhyl),FQ- &1%}2)(3 22 -methoxy-
CH2C 2MeOH 97:3) yielded the title conpound (1.12 g,
79ty])-heazyBeyqlgprepyl: azmnﬁ](lﬂo pe+ 0475 pgmaelg, HOBR (64. 7 mg, 0.479

4
PR o REAF LT - 20% APPUoRIPE D P ol eI 2
2ERhhet (Pmbfﬁg 20’574 &)&fdl%@@ﬂ& (CRL) RATRYEd fot48lifat rt. The

[ 2-(2, 6-di chlor o-4-nethyl phenoxy) -
etnhioyd wah ditgted- thiqueghi ldolne® prawbseyg|with agi tM HCl.  The org.

tert-but . est d di to the
ohEE diEsedih pFVERD:r FERREOABS IS sy elna e ofimored under
Cldca Byt OPARKARH ROFE! (BOAP gKdl he ilreclivhlgenri@ 280

ethyl)-carbam c acid tert-butyl ester. LC M

1723 9%Ton, LEMS=trgd R oomin, ESR-=747.54.

45' )-3-({2-Ch| oro-5-[(3,3,3-trifluoro-propi onyl am no) -
net hyl ] - benzyl }- cycl opr opyl -car banoyl)-4- {4-

[ Zra@a (8Rd] chlgr)-- 21G111630- 5 PR BTk yy- ﬁﬁd}@)l()yl}errzyl] -cyclopropyl-
nyl j - pi peri di ne-|-carboxylic acid tert-but ester
( (BBPAEh Db S8 (BB P g CEr h Heb ey b hesHgh A S

94935 “butyl D

 SETUPRTBA AL ANGIR O Narbowlic agid tort-putyl sty r6.>f |

Uy mxpue pif @nmpbuhﬂ E4 OMY) gf R9& nim@), Mh-chlofeS3-(3=n@BBDxZPropyl)-

(3R, 45')- 3- bS-.(

- %mzaﬁgxé?mfaﬁ Pmﬁ% Séﬁrfa%y% R empPLabiiesy (Pt 761 mmol),

C penz ar [)-4- ~

: Eﬂ;\%’})g_sg‘? IH%’ 9 }170%1_ thyﬁﬁ}\; L3nzgxr§}§ baspyl) ot and EdC-HCI (547
mg, 2.86 mmol) in CH,Cl, (4 mL) was stirred for 4 days at rt. EDC-HCI (100 mg,
0.506 mmol) was added again, and the mixture was stirred for 24 h. CH,Cl, was
added, and the mixture was washed with aq. 1M HCI (1x), water (1x), and brine
(1x). The org. layer was dried over MgSQO,, filtered, and the solvents were
removed under reduced pressure. Purification of the crude by FC (CHxCl, —
CH,Cl,/MeOH 97:3) yielded the title compound (1.14 g, 79%). LC-MS: tg = 1.26
min, ES+ = 762.50.

(rac.)-(3R*, 48 #)-3'-{[2-Chlor 0-5-(2-methoxy-ethyl)-benzyl]-cyclopropyl-
carbamoyl}-6-[2-(2,6-dichlor 0-4-methyl-phenoxy)-ethoxy]-3',4',5",6'-
tetrahydro-2"H-[3,4']bipyridinyl-1'-carboxylic acid rert-butyl ester (D7)



et hoxy] - phenyl } - pi peri di ne-| - carboxylic acid
tert-butyl ester (DO Prepared according to the

w@emenzd23tondi tions A, from conmpound E3 and f rBeI/(BR006/051641
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chl oro- 3-cycl opropyl am nonet gyl - benzyl ) - cycl opr opyl net
hyl - carbamc acid tertbutyl ester. LCMs: tR = 1.31

mn, ES+ = 872.31. (3R

45> yj

O%‘yfbng{rlébgﬁ%ﬁ@é?ﬂ&fm4 ?gwg 920 émgﬂ _@clhsl%zy k3-nfevifk9Rhy1)-

obdnaylitloprohgamine) 588 hogyl. 09 piveoly D}PEA (1.30 mL, 7.61 mmol),
pi peri di ne-1-carboxylic acid tert-but ester (D
pm@éms éd@&r@ﬂ?{gﬁmli ﬁéogéhﬁrlangc%ﬁémm@lhgnd\ OG-Bl (547

conmpqund E3 and _from (

(M Ki86rpmel dy %Ghdﬂﬂla)ﬁwwmr benst yt. LY BiGl§E00 mg,
LgS?@ (?ﬁlﬁi[) wa% -adld dTh in, BRd e %?)ﬁm%Qwas(s%l%ed fo 24 hh ql—}zﬂ was

xycar bonyl - nmet hyl -am no
C hildedo bed thel r}u-xture was washed w1th aq. 1M HCl (1x) water (1x), and brine

ok ERox T et RS VB i) T PAES G R oy 1o yere

t %rﬁox}%%)ﬂdeﬁécﬁ&ec( BPe%éurE’f @Rﬂffﬁgua{? BP il fQad %ﬂ«‘@ (CHCL, —

general conditions A Tftrom conpound E3 and f

( CILR10vIe0BF £ 2) Yopldep theaitiervompbinyd elphbgl,yw)%)etH(yMS tr = 1.24
- et -ggagigic acid tertbutyl ester. LGM: tR =

1099 < = 844.33. (3R

45" )-3- ({5-[(rerr-Butoxycarbonyl - met hyl - am no) - net hyl ]

- 2-chl or obenzyl } -

cYtR.oprdp T airdraboyodycar fonyl-22, ezli@ucmooﬁhhy)lt)@minodemhshyi }-2-

CPRr by ORI RIS brafaich GG R YTt ©

Eﬁ@ﬂi@iy)@ ]pﬁa@yl plﬂ&mmrmmm@h&cm@lrﬁmmds&r (D8)

| oro-3-cyc o ro am nonet hyl - benzyl ) - net hyl - car bam
c Pﬁma@dta@ﬁ@rdmgt tp|t feg@r@ral CQ(zdlnsﬂs t\RfremlcOZIaquﬁ E3pmd from (4-

TS spynerpom gyl 3 B s i )
etdry biitybestery INCG-MSy ¢l op28apin, ESa= MrmSyl )-4- {4-

[ 2-(2, 6-dichlor o-4-nethyl-phenoxy)-ethoxy] -
phenyl j - pi peridi ne-I-carboxylic acid tert-butyl ester

(i) Jﬁgﬁﬁg%ﬁ&c@ﬂ I3 ttHﬂhBFo BEAREA 2 GANILhEBYF-HRenzy1}-

E rﬁgcglndglgigggwbﬁﬁwﬂw‘f@ﬂ G chdores- Ay ot pylgrhenpx ek dtyib 13

’ %henylE IpflplelfIP 1ne[,3 ca}lggxaqnc acid rert-butyl ester (D9)

Prepared according to the general conditions A, from compound E3 and from N-
(4-chloro-3-cyclopropylaminomethyl-benzyl)-3,3,3-trifluoro-propionamide. LC-

MS: tg = 1.21 min, ES+ = 828.20.

(3R,  45)-3-({5-[(tert-Butoxycarbonyl-cyclopropylmethyl-amino)-methyl]-2-
chloro-benzyl }-cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichlor 0-4-methyl-
phenoxy)-ethoxy]-phenyl}-piperidine-1-carboxylic acid tert-butyl ester (D10)
Prepared according to the general conditions A, from compound E3 and from (4-
chloro-3-cyclopropylaminomethyl-benzyl)-cyclopropylmethyl-carbamic acid zert-
butyl ester. LC-MS: tg = 1.31 min, ES+ = 872.31.



LCGMS: tR = 1.22 mn, ESt+ = 840.25. (3R
45')-3-({5-[ 2- (~rr-But oxycar bonyl - et hyl -am no) -et hyl ] -

wQ2@bh2na? benzyl } - cycl opr opyl - car banoyl ) - 4- P¢BIB2006/051641
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[2-(2,6-dichlor o-4-nethyl-phenoxy)-et hoxy] -
phenyl j - pi peridi ne-I-carboxylic acid tert-butyl ester
(D15) Prepared according to the general conditions A,
conpoung A #6-methyl)-2-chl 1]-cycl I-
Elﬂf:nhl or o- 3- cyggéo{g?gp%/t %h{r%o(r)rentl% Y)phcenglro benzﬁ] C]yC °PToPY
- eaﬂ’o)almcodi} bddi[2-(A6iddcllerd-Bumgthykegharoxyl-Ghvsy]- le:nyl}l 30

in. (3R .4S)-3- . .
m[f’g’e([ (Elnﬁc'étcﬁ%l%ﬁﬁy% agdrerowylastes Blbbnzyi 1 - cycl opr
OPYdparid éé@('i?élﬁig tbthe gdrfbral [cgn((lam@; Al ﬁbl'nctrompound E3 and from (N-

0- 4- met hyl - phenoxy) - et hoxy] - phenyl }-
pipehloti-freytlopmpplarynanectad: enedp-acdsanigde. d<E-8S:(tpE6).19 min,

Prepar cording to the general conditions A from
%ﬁ%_ﬁ%% and from N

[ 2- (4-chl oro-3-cycl opropyl am nonet hyl - phenyl ) -ethyl ] -a
cetamde. LCMs tR =1.22 mn, ES+ = 774.29, (3R
483K, 3- [ (54§)-8-({5-[2-(rert- Butoxycarbonyl-methyl-amino)-ethyl]-2-chloro-

AR RHA Faf e LD AL B
[ 2thlc2y Bphlémh}- prpeﬁrdﬁambtcb]ydqalyﬁa axid)tert-butyl ester (D12)

et hoxy] - phe yI} pj peri di ne-| - carboxylic acid
t& quaf?ﬁt*’w’f d(lfb&%@f@&@ﬁ%lﬁ%ﬁ gcéremo?%muad tHpeand from [2-

9?43 efidto- @Qggbféﬂo 9ﬁnﬁnorﬁét9§é[‘e[%@[]?9 Eﬁl]ﬁﬁeﬁ?gcd‘rﬁﬁﬁﬂc( Acid  rert-

| oro-3 opyl am no | 'uor o- et hy
I ))utyhcsba“mlcC -MS:dr t:dr29amnyESes-t &4.33.C- M5 tR = 1.28
m'n ES+ = 864.27. (3R
-3-({5-[(rerr-Butoxycarbonyl - et hyl -am no) - met hyl ] -

Eghl or o- bgnzyl}s- [(Eaﬁiiaﬁwx Ry |on91aﬁ1|@t@1ﬂayrhho)4me{lﬂd] 2-chloro-
(2, 6-di chl or o-4- P’ henoxy) - ét hoxy] -

phelmzwl} cxnlcpmlopﬁl wbamabﬁb [3- (:2 @didlererd-meth yHphes pwy)-
f Ft]h#xgﬁhgg 81@%%1 ?r%q;—lp%mo(xz iGcid 905 rb%ltylcecs) egl(lt)llg))ns C
c ik ?aCGM@irfgpcb QRY béerd @aRdifivhs Renail Joniduyill B3adrdafdm (4-

aC| tert butyl ester. LGMs. tR =1.30 mn, ES+ =
g4lonp3 CQ/ Rpropylarmnomethyl benzyl)-methyl-carbamic acid rers-butyl ester.

4§§§R¥§ g@gkﬁﬁtg§¥gqg§qﬁyl cycl opropyl - am no) - net hyl
~chl Jf obénz
cyclopropyl carbanDyI) 4-{4-[2-(2, 6-di chl oro-4-net hyl -
ph;noxx)- ) ) )
(3R, $)-3-({2-Chloro-5-[2-(3,3,3-trifluor o-propionylamino)-ethyl]-benzyl }-
cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichlor o-4-methyl-phenoxy)-ethoxy]-
phenyl}-piperidine-1-carboxylic acid tert-butyl ester (D14)
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+ = §40.25.

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



et hoxy] - phenyl } - pi peri di ne-| - carboxylic acid
tert-butyl ester (D19) Prepared according to the

w@emenzd23tondi ti ons C, from conpound E3 and frbﬂﬂumm%msm41
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chl oro-3-cycl opropyl am nonet gyl - benzyl ) - cycl opr opyl -
rbamc acid tert-butyl ester. LCMS: tR = 1.31 mn,
ES+ = 856. 37. (3R, 45>3-({5-[2-(

gyﬁb@%ya%é&laﬁ@ytb -the G4 PA B itiBRE ROMoft dhdouad HY HaAP&A [2-
cYy& bhiprceﬁ)ycbfelopnopahnylhc)methjl@l{eﬁylc—Etlﬁl]df'tthj’iktarhmnm medclnd/ | -zert-

- pi peridine-I-carboxylic acid
BP?fﬁ%%yﬂiégﬁg (ES%? epared according to the
general conditions C, fromconmpound E3 and [2- (4-
chl oro- 3-cycl opr opyl am nonet hy I-ghenyl) et hyl ] -cycl opr
opiif car bami é‘Sgér{ﬁS {Achiylaminesitkyl)-2taBl ore:-banryH-cyclpropyl-

ES+ C.

paS A g 2T i veadshoat Rk st
pggﬁricﬂm@e -chr Boxdilie al’:idCrébﬁHlﬁ{laé?stdﬂ (Dibprt-buty\ ester

To a sol. of conpound g, 0.27 mmol) in
NB@Ha{eﬂ ase9rdingstohel eencay. copmumam (rprrhegmpqqﬁlé Fa sad,fram N-

TR R UOGES <Btor oyt fim il PGB0, JCA S -
maénaﬂmmESh:bﬁme dri ed over MySO , flltered and t he

sol vents were renoved under reduced pressure. The
crude residue was purified on a pad of silica gel to

dth %l
1 %, mt e4$g [@—g%{}gggﬂﬁ &'ﬁ%oﬂg) (221_51@1@ étfr‘yll)@mlfla -methyl}-2-

[ Bh](oﬁo{beﬁl}dhbynlomopyhmrlbymoglﬂ643{3461/2}6256 Hmhjx]ro bhetyl- }

R aREtm e i heT Pk tathdout pdid ré&)%f’sifeﬁbe@)m

PIPRRAFAL dcY S dtHBLE (BEIHERPAEoWllkiBnRAC RoBdongRIudBTE 3Bgnhd from (4-
descri bed heréin above. An isocratic el uent was

aphloredrcyelopripgtamgoradth g g -ahrdluosnstby rgabrmicangcid  rerr-
O 10 TFA. |t| tained (1.35 g,
e&%alY?lcal RChi¥ %HﬁHEE%'%§§ﬁ%Peluent as

preparatlve) t =29.00 min. (rac.)-(3R *, 4S *) 6-
[2352,6-D chl or o-4-nethg|-phenoxy) et hoxy] 4'
53 gt5)=3 ({5 [(tert Butoxycarbonyl-ethyl-amino)-methyl]- 2 chloro -benzyl}-
J P\ Red %4)44 JP PYE b UMb - 4-niben AL SR BRVdth Gxy1-
FETDAER
phenyl} p1per1d1ne 1 carboxyhc acid tert-butyl ester (D18)
Prepared according to the general conditions C, from compound E3 and from (4-

chloro-3-cyclopropylaminomethyl-benzyl)-ethyl-carbamic acid tert-butyl ester.
LC-MS: tg = 1.30 min, ES+ = 846.32.

(3R,  45)-3-({5-[(tert-Butoxycarbonyl-cyclopropyl-amino)-methyl]-2-chloro-
benzyl}-cyclopropyl-carbamoyl)-4-{4-[2-(2,6-dichlor 0-4-methyl-phenoxy)-
ethoxy]-phenyl}-piperidine-1-carboxylic acid rert-butyl ester (D19)

Prepared according to the general conditions C, from compound E3 and from (4-
chloro-3-cyclopropylaminomethyl-benzyl)-cyclopropyl-carbamic acid zert-butyl
ester. LC-MS: tg = 1.31 min, ES+ = 856.37.



(E4) A m xture of conpound L4 (4.92 g, 9.12 mmol) in
ag. IMNaCH (75 nL) and MeOH (75 nL) was stirred for

wa2®ch2es7 70 0OC. Ag. | M HC was added until a PET/DB2006/051641
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about 4 was reached. The m xgure was extracted with

Et OAc (3x). The conbi ned org. extracts were washed

with brine, dried over MpSO , filtered, and the
Sphyent.g h f hloro-
S PUY LB Y15 1T IR LERE B ASEE, BX| Boro
Cbﬂl}ﬂz:ﬁllhdyc(ldbr@ﬁybcar@i%oyt)hﬁh(4 1228, ard aidh  dror4-hreth withro ok y )-

lérhlﬁ)fxl[yjé%i i —pﬁ)%fi'yisr:le—i—lzcear:bo]kyﬂg agiidnt'ert— %{yl egtze§ '(680)
Mp\ﬁe@ ars%blfayligs td ﬁi%yéé'ﬂébél %bﬁkﬁﬁé{ﬂsobe Akt cénﬁoﬁidhml ra@d bl (4-

pyridine- 1,3-dicar ox%/ ic acid |-tert-buty\ ester
3Chdetm§1cye19plepykaﬁn90rﬁﬁ yal mwhyD)sthyll-¢yzlqprepyl-carbamic acid tert-

bu il tho onobenzene (WD
ohREbEse rﬁ;%% LAY f)ss (200 L) at -78 C
was added BulLi (1 6M i n hexane 17.12 nL, 27.4 mmol).

The sol. was stirred at -78 C for 30 mn, then ZnC 2
( (DR EE, B0 At{4- @d2cﬁ@10311qms4 mgtvd-phepexyeshexylmgenyl}-

S L5l t
8# uo?grr&é?ﬁ% 6?111”%7_%)/16&%% (chI 0- 2H pyri di ne-
| T3-a shil caff duoupduind IEQC((I:HS gt@}QT nionidly \in SAIGH (Bﬁﬁﬁt\hiyd added aq.

t 2004/ 002957, 7.79 THE ( nmL
ZﬁMe&a ppH3yk) - dhe gm@turebwag Sﬁﬁﬁﬁ?ﬂz§t ,)(jé%ogd?d]éd Walfﬁrewas added,
I 8AG kO PhiHe WaE e%t&? MBAEIONC e [ RE. dhlle v@z@dwashed with

stirred 16 h at rt. The m xture was cool ed to
abdneglriedatver NESO), Witsreddatedthe BbDRotswesge actdevi:d larddr tddaced

org. pha was, washed with .hrine, drjed.over

© pflsaRig e HaienEoRR whk plrfld 8% aatio S ok Y0 Sl g vine
p&eﬁogwrﬁl (OBd, %5%Zt LoVt t t-he 10esihdus bys2KG,.

(Et CAc/ heptane 2:8 (r) 1: yielded the title conpound

(81g, 82 %. LC :tR—123mn ES+: 506. 47.

)-(I R,
S5 )0 | 4P A BRIl Ry el RSP b g
phejeyidin®1,3-dicarboxylic acid 1-zerr-butyl ester (E3)
met hyl - 3, 9- di aza- b|c cl o[ 3. 3. 1] non- 6- ene- 3, 6- di car box
| iC@HE’@P@d Fi & o suty legxo@r wgs e“f’PPfIiteésltSePg FZFPyatEys) HPLC
[ %qlzlap%lr\g% a 6 garllly urrrl)r} gsp %e)(s)(/:]l‘lb sLh '5?16 &Pg)/ €. dAn Ny ra]tlc elulent was
e apdl8d, TogsistBikOof 97% hexane, 3% ethanol, and 0.1% TFA The title

compound was obtained (1.35 g, 30%). Analytical chiral HPLC (same eluent as
preparative): tg = 29.00 min.

(rac.)-(3R*, 48 #)-6-[2-(2,6-Dichlor 0-4-methyl-phenoxy)-ethoxy]-3',4",5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1',3'-dicarboxylic acid 1'-tert-butyl ester
(E4)

A mixture of compound L4 (4.92 g, 9.12 mmol) in aq. IM NaOH (75 mL) and
MeOH (75 mL) was stirred for 4.5 h at 70 °C. Aq. IM 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 MgSOQ,, filtered, and

the solvents were removed under reduced pressure. Drying the residue under high



mol) in THF (1.50 L) under nitrogen is cooled to -78
C. BuLi (1.5Min hexane, 212 ni, 318 nmmol) is added.

WORM061128387 m n, ZnCl 2 (IMin THF, 465 nL, 465 nPCI/B2066/051641
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added. The mixture is allowegsto warmup to rt.

(rac.)-(IR*, 5S*)-9- Methyl-7-trifluoromethanesul f

onyloxy 3 ,9-diaza-bicyclo [3.3.1]non-6-ene-3 , 6-
[

%&fuﬁp§i€lldeg @E! Gud %ﬁél' tﬁ% P%%%d §3§ gng7? hl'e{%étp‘g stﬁ% ?c}) fjrlrther
(4z1@18u@urﬂlcaﬁomﬂdt)1\/l&;rte =add®chin, B 02X#H0re i s heat ed
to reflux for 30 mn, and allowed to cool to rt. The
mxture is diluted with Et OAc and washed with aq. I M
NaGil- (01 (¥ +- B{Egﬂdﬁ{e@hyré‘ﬂéﬂﬂ&lﬁetﬁbﬁy]ghéx%d} 8\edih YA -
filtered, t he sol vents "are renoved under reduced
pphEsidurce. 1 3Pdmca1fboeﬂah¢ a¢id df rerirtpbdstre3-metnt egtvre GHNCH

2C1 2 1:4 ; 7 2.2 Lds t titl
SO st 86 4137k PRI d e e e REp, Bvo
ST S A QOO 78 76, i dsed R (.om

nnnh&aeaelmzﬁma 27.4 ac@anblox The colavias! sty &t ati-78 éthobm ;ﬁm then
ester 6-et h"ﬁ est er %FB) Conpound F2 (32.0 g
()2 1 by 5By &L, 4O dRpol was adesl oFle mﬁm S@Jowl%wﬂowed

R R e e

sdgpansylbnacid 1heattrdylt asted G- DEhyAestar (VBORODUAHRRSL t7. g, 20

oo G hh 2 R g SRR & (L6, g0 DT A TS alsdoThe

PSRBT SrixthRewheatAderd 50°dr fRd Lol srt‘mléﬁdl%rh '%lt #hThe mixture
vacuum The product is diluted with MeOH (400 ni), and

t mas mmhea te 0 ., hedtagd satoNFRCO @ ap @dd2) HAPAc Wae added, and the
reaction m xtur.e . s.

d
SSToahEe To iR e mHBer el e e B Siea Fd 1R sorvens

Y QlekedWe96Vddd uhderdFddabed pak@kurl giPuyidietidh fodrthd Rsidddeby FC
solid is dissolved in CH2A 2 (190 nL), and the sol. is

c OO /haptane A3 —Dil PEAiq1dg]. the fitle cgglpoumdoGS)l an¥? BOCRO-MS: tx
(37. 2 ) are added. The m xture is stirred
O\Te]r%‘g’fﬂ%gggf}\%rm ng up to rt. The reaction m xture
is diluted wth CH2A 2 (110 nL). The org. layer is
washed with a IMHA (2 x 300 rrL? and ag. sat.
N&HC0d I R 300551y 7- {4rlﬁiir(t@rtd3utwh9éneths ﬁlﬂqnefh)xmrerowjmenyl} -9-
f'm!]cu c‘é?% rdila e btl clagl élz t6I 61% f‘%{ %’i)c%ﬁrg&yqlcu ndss 3-tert-butyl
ester 6-ethyl ester (F2)

A sol. of [3-(4-bromo-phenyl)-propoxy]-tert-butyl-dimethyl-silane (102.1 g, 310
mmol) in THF (1.50 L) under nitrogen is cooled to -78 °C. BuLi (1.5M in hexane,
212 mL, 318 mmol) is added. After 30 min, ZnCl, (1M in THF, 465 mL, 465
mmol) is added. The mixture is allowed to warm up to rt. (rac.)-(IR*, 55%)-9-
Methyl-7-trifluoromethanesulfonyloxy-3,9-diaza-bicyclo[3.3.1]non-6-ene-3,6-

dicarboxylic acid 3-fert-butyl ester 6-ethyl ester (83.6 g, 155 mmol) in THF (100
mL) and then Pd(PPhs); (4.48 g, 3.87 mmol) are added. The mixture is heated to
reflux for 30 min, and allowed to cool to rt. The mixture is diluted with EtOAc
and washed with aq. IM NaOH (1x). The org. extracts are dried over MgSOsy,

filtered, and the solvents are removed under reduced pressure. Purification of the



t he residue by FC (CH2CA 2ZMeOH 100: 0 (r) 2:98 (r)
5:95) yields the title conpound (26.2 g, 86% . LC M

w0 R06/129206 mi n; ES+: 531. 33. PCT/IB2006/051641
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4-{4-[3- (?er?-Butyl -di methyl gsi | anyl oxy) - propy! ] - pheny
I'}-5, 6-di hydro-2Hpyridi ne- |, 3-dicarboxylic acid
| -tert-buty\ ester (Qd)

g% ST, MO M S gyl pooms | RIS

| cblﬁpbuﬂdt(88‘6 e stranlld guRithitivep SLEMOWR =20.08 hOR29%5i# ,559.24.
17.1 g, 35.0 mol) i1s dissolved in a mxture of DVSO
(300 nL) and THF (100 nmL). Ag. NaOH (IM 70 nL and 2M

SOl S T S DS RS T)

ThenfﬁH:n@3 a8tushelsbxydic 301kiy3 9-déradtntyl estenﬁ -etloyl ekier (F3)

e gﬁﬂ@%@gogﬁ% e tscOsl o 'Slﬁéﬁgﬁ g (590

diirg dNQM@ba't@@@% , 573 ﬂnhﬁﬂ)eﬂld 1aaﬂoﬁo€§1y§élh&%%r§na@é &2.5 mL, 573

renoved under reducedpressure. The Slightly brown oil
i s1dol) @rt advigdr attl thle suspawsion (4 degpd te 8ONE: AfRr3 I tig6reaction

Thi s udeco 17.98 g).is. .
PRt o e et ° Al BliefenE ihaed e Fsdtisiate is
I m@@m&e uhﬁeISPed@cech)reESLﬁ‘HUThe aggddBEMariel 151 nid @der high
73.8 mmol The m xture is stirred at rt for 14

Sypcuugy. odugtis dilney wikdVigeet4002sl). gng ﬂl?r@lxéléré aégjheated
Eéjsé k@ @Qf)tﬁfne Th% r&i&wﬁ‘?ﬁ&ﬁr&s aﬂg@EgB &%}b E)d%,sa%drﬁrg solvents
e . layers are dried over :
f atet ednawled anndlet hedumtl vredsarear 'hevapomatelid indieied under high
reduced pr essure. The residue | séﬁi a@gl ved in THF (300

i/ §CuuEH T ok Rersphidt fissqlackin i Bt 80 0 Tpgpoled
g)co g€, 6}91@% d479'h19mf£' %é‘g‘ﬁﬁndd)ﬁar?& BBéz?d(gq %tlﬁ‘%ﬁmég A8 Mdded.
. sat. ed,

(250 wat er are a
arTﬁe tntuetum ot stired i oy eimxght adtiledw anintig & @AT. (The R&Qiomiixture is

{ BT ag CHaCERA QB TentE Geclabaisor e Wialer 1M HOI 2 x

r 800649, REES Usfa? N&COf (300 @) ahetdie LES 1gla@1e@>vaICMgso4,

(hexane / Et =4/1 to 1/1) yields the tit
c iltpsdnand Slelsogfentsza)@ evapordss] unger=educed pmsaureESP-unﬁcatlon of
26 35.

aTeiiver Y Bilft YISTHCRYIROFL 40P8nyt %95 - Br opd 1 vipHanpey itle
30&9&(&1&969@{'86%& LC-MS: tg = 1.05 min; ES+: 531.33.

4-{4-[3-(tert-Butyl-dimethyl-silanyloxy)-propyl]-phenyl }-5,6-dihydro-2H-
pyridine-1,3-dicarboxylic acid 1-ferz-butyl ester (G1)
4-{4-[3-(tert-Butyl-dimethyl-silanyloxy)-propyl]-phenyl }-5,6-dihydro-2H-
pyridine-1,3-dicarboxylic acid 1-terr-butyl ester 3-methyl ester (WO
2004/002957, 17.1 g, 35.0 mmol) is dissolved in a mixture of DMSO (300 mL)
and THF (100 mL). Aqg. NaOH (1M, 70 mL and 2M, 50 mL) is added. The
mixture is heated to 50 °C for 7 h, then cooled to 0 °C, and water (100 mL) is
added. The pH is adjusted to 2 by the addition of ag. HC1 (1M, 100 mL), and the
reaction mixture is extracted with EtOAc (2x 250 mL). The combined org. layers

are dried over MgSQO., filtered, and the solvents are removed under reduced



nmet hoxy- 2- et hyl - benzyl ) - car banoyl] -3, 6-di hydr
0-2H pyr idine- l1l-car boxylic acid tert-butyl ester

w@ op/122apound A (2 g, 4.21 nmol) i s di ssol veRICT/IB2006/051641
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CH2A 2 (30 nmL), and (l-chlorgy;2- nethyl-propenyl)-
di met hyl -am ne (618 ng, 4.63 nmmol) i s added. The
mxture is stirred at rt for 5 mn, and

é&!sﬁﬂé 03}% sﬁ%tﬁ%ﬁ%%ﬂ%fs 'dﬁtsd%hdd}?ﬂ%y VdcuBf (rig g). LC-MS: tg =

repare tive am nation
SOﬁﬁnnmeMQHm%¢B§lﬁénzaldehyde Comi ns, Br own,

STl sTaR e (a3 éd?%ﬁs&%eqn%%hmzmow by the

NYddifes 8f MiRlaYold K& 8@%0' 99' 7 rﬁﬁl%l)rarﬁathMSicﬂnr 1 €d788 thinol).
for 15 mn, diluted wth CH2C 2 (100 nL

edlhe avxwee wsnrred@,t ITIO)%‘bhtSat AqaditHC (290 rncL) aner@teat?-SO mL)

| Rfchodkd, BREPE O s S o P Pl N Ry iR Sribined

soly enless aealrRY Rer M3, Unratd reduse dolpélﬁ§ étérc&faporated under
Purification of the crude by FC CcH2d 2 /

yr%iug%d PIRESUS-t @ec,réﬁé%ﬁddl&@h@é 1@ TIaE 4#Q fné{)i %d MeOH )(125
4 4-
e yreea A R eoR ST m s e e e g

r 6@yl0 @En.3-Adgli thHthmﬂyﬁ]LQ: anﬂ)ammw\@s mL) are added and the
- di_hydr o"H py i boxylic acid ter uty ester

( PiE}tuﬁ‘ylSteﬁTéa%%fL’émg Féééa (PR oS &y T%%Bwﬁaé’ RIS 1ayges are dried
U%’v&ng‘gXQ oﬁft&@dl ald - HIvRklebaR: ?bﬁlaled @ BePGeduced pressure.

(prepared by reductive amnation o
2 P8rificarenhof] the mesadwtelyy € @nxhney/cE)xopyA/1 dorilflg)yields the title
I nst ead .of

c§%‘inB?5‘HS1p(;7l 320t hbx Y153 e 9 MBek2 1 5 Ko e,

conpound H2 (2.84 g, quantitative yield) is prepared
fromconmpound GI1 (2.00 g). LGMs: tR = 1.30 nmn; ESt+
—46{3334&11 Butyl-dimethyl-silanyloxy)-propyl]-phenyl }-3-[cyclopropyl-(3-

§‘{€‘f]th§/ e(sﬁultl}/e(ngy )- ca}ll)lymoycﬂ g%nallkloély() H! O)R*¥d111ee carlgoiyhc

na&hqu;ﬁhwﬁﬁdmwu}h@nzyl) car banoyl ] - pi peri di ne-1-carbo
xylic acid tert- bety\ ester (Jl) Pd/C ElOW 340

i Sompepahtdd 2gnder minphdydinsqlyedEn @53yl and 6}- Cal@fo 2-
a%@""—%ﬁhﬁéh%) %nﬁgthgl arﬁm%%6 Mg) 4'6'3 rflzﬁlgjl 1§ c?réderd“)THeStmxture is

xture
stirred at rt for 5 min, and cyclopropyl (3-methoxy-2-methyl-benzyl)-amine

(prepared by reductive amination from 3-methoxy-2-methylbenzaldehyde,
Comins, D. L.; Brown, J. D., J. Org. Chem., 1989, 54, 3730, and
cyclopropylamine, 844 mg, 4.42 mmol) and DIPEA (815 mg, 6.32 mmol) are
added. The mixture is stirred at rt 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 over MgSQO,, filtered, and the
solvents are evaporated under reduced pressure. Purification of the crude by FC
(CH,CI, / MeOH 19 / 1) yields the title compound (3.36 g, quantitative yield).
LC-MS: tg = 1.28 min; ES+ = 649.42.



W@ 206029281 give the title compound (2.20 g,
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under H2 (3 bar) for 3 h, filtered over Celite, and
concentrated in vacuo. The residue is dried under high

6 5PG T/TH2806/051641
is used further w thout purigication. LGMS tR = 1.31
mn; ES+ = 651. 46.

4 4 [ 3-(?err-Butyl -di met hyl - si |l anyl oxy) - propyl ] - pheny

réé ST b BRLg el dnan ks opylipheny U Sleaepr oy 23
adlrdetlhgf bertnyll)yctarb&meyl](&]@)iﬂﬁydrbﬁél prmeingrlocatorgiascid zert-
for q npo 2 the title conpound (2.42 g, 85% is
OEPQ’HQG rﬁ %1conpound H2 (2.84 g, 4.47 mml). LC Ms:

Fhd sadte PloBedulrds for 8SRpdurd H1, but using cyclopropyl (2,3-dimethyl-
S-Rcyclopropy I -(3- nethoxy 2- nethyl-benz 1) - car bamoyl ] -

AbpupyD3amipg ng&pp@py rgductive ammatlon of 2,3- methylbenzaldehyde and

phe er|d|n r box ter

(ARl RS s SOEGTOAT oS ARt e G Fmine.
Tebmp&SthdHY, (2f8al ¢, qentitativd hielddsliptdparedofront %ﬁlp(‘)ﬁncgﬁ 19¢2.00
3.84 mol). The reaction mxture is stirred at rt for

285 L Miy it d POininn EStap3 34550 nl) and washed with
water (200 nmL). The org. layer is dried over MySO ,
filtered, and concentrated in vacuo. Purification of

t he{ﬂe[&(chneBbyylHﬁn(eh@)kaﬂmyloﬁt)@%pﬁl]lph&ﬁylyBe cglsloph!pyl (3-
t|tIe compound (0.9 5099. LC-Ms: tR = 1.07
Eqcthoxys2-mephyl- benzyl) carbamoyl] piperidine- 1 carboxyhc ac1d fert-butyl

3 fteygligpropyl - (2, 3-di et hyl -benzyl) - car bamoyl ] - 4- [ 4-(
ydr oxy- propyl)- phenyl]-piperidine-I-carboxylic
a@dﬂithﬁ% bﬁly@)asmﬁpmﬁﬁdﬁnﬁvrnm@g@ameEmBHdédunb)aﬁ‘yﬂ.of

bt PRl 1 Grarmoaatd) 9 FERETL) fisted ohe By pu

”hﬁderﬁ%"‘é?b Y088 1, flltered over Celite, and concentrated m vacuo The
4-{4-[ 2- utyId|nethyIS|Ianonxy%ethoxy] glpe
r Michle-w dded tidea hipglx ydcipmgeigivd the ¢it mepy\m 5%) that

3- neth est e 58 1972
SR RE et R LM 195 1 AT ?ﬁiw@%?ﬁ%%
) under A« The m xture was stirred for 1 h mhile

mai nt ai ni ng the tenperature bel ow 30 0C. Aq.
( :ﬂi{é-[ﬁt({er&ggtxh%m)et%@ lamdew)dv epwll Pécard- 3t[l‘¥édﬁi)15&m’|1 -£2.3-

é’?@%ﬂl?%&?&yﬁ)%ar6aﬁoyﬁ%?péﬁdﬁhg—rl@cangﬁf&t R et%rty—\bﬁt!}l ester
(J2)
By the same procedure as for compound J 1, the title compound (2.42 g, 85%) is
obtained from compound H2 (2.84 g, 4.47 mmol). LC-MS: tg = 1.32 min; ES+ =
635.47.

3-[Cyclopropyl-(3-methoxy-2-methyl-benzyl)-carbamoyl]-4-[4-(3-hydr oxy-
propyl)-phenyl]-piperidine-1-carboxylic acid tert-butyl ester (J 3)

Compound J1 (2.20 g, 3.38 mmol) is dissolved in THF (50 mL), followed by the
addition of TBAF (1.21 g, 3.84 mmol). The reaction mixture is stirred at rt for 2.5
h, diluted with EtOAc (250 mL) and washed with water (200 mL). The org. layer

is dried over MgSOQ,, filtered, and concentrated in vacuo. Purification of the



The conbi ned org. layers were washed with water,
brine, dried over MgSO, filtered, and the solvents

wowere/12esbved under reduced pressure. Purifi capCDIB2006/051641
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the residue by FC (Et OAc/ hepF@ne 2:1) yielded a 2:3
trans/cis mxture of the title conpound (7.6 g, 93%.

LCGMS: tR=1.23 mn, ES+ = 508.47.
I h I k
ée[s;tglléﬁa ? é?%% %Xt y@)xgsﬁglrfl é@él@@ﬁﬂeﬁﬁtﬁecdmﬁbu%gc(é 9'?%3(%%

sbl(ll\/l&ftlc:eﬂnﬁﬂumd KS+ £33687.g, 15.4 mmol) in THF (150
nm.) at 0 OC and under Ar was added TBAF (4.86 g, 15.4
nol ). After stirring the mxture for 1 h, aqg. sat. NH

Ch-[C18Rpdpy 1R S- cﬁﬁféﬁdyl lﬁﬁgylﬁrja%lfa%@&}lq @W4163%§Hf&<y gyl)—

extract ed Wi th he or ayer was
wphpn ylbpwrer idird- ih@ar]mXIYQQI a@ddrrtmlmsteﬁl(ﬁ)er ed, and t he

| v d. und .
o S B R T P S B PR e 5. o
I oeﬁalrmdefo@e_dommnulml (2.4C@PoOMIS (1R =0B0%mi F¥+ =154 VB
tR =0.91 mn, ES+ = 380.30.

4-{4-[2-(2, 6-Di chl oro-4-met hyl phenoxy) et hoxy] phenyl } pi
R0 e Ly AR RS SoARk Bxph Sl b e AEh
1ﬁldﬁmd>)byl1c%pﬁ} biahboryd est@r 8mestbll ds8rQ& 19, 18 mmol ),

azodl c% box Cgl)d}l)vrﬁ)slg eag%giegéé%%@?O%Fﬂgghégand PBLi) o
OQIJGH (4@nﬁd) uﬁﬁ@r A XTHE BiWWas Whd QuRd fBlol %C\%ﬂé ﬁ’iafn&ammg the

Itered, and the precipitate was washed t ol uene:
Ttmn];ielr:itturealieh)méﬁ °di 1Ag éM W 101 B @lc] 15a1md1cxl\hwhma:ﬁdad tdhopwise
wat er, (2x) and br.in yer was dried. o

Vaine ikt s SRS Pl s g e Bt eyt B A 2.
r Qﬂé%ﬁlbﬁ}[e%ls&‘gf @ayePsU{‘)vlefd %&He@nwﬁﬁ Wwaer, wrindedhyd Gber MgSO,,
(Et OAc/ heptane 0:1 ->1 W3y|e ded the title
3

célﬂip@dn@ln ﬁleasot\@mtﬁuwtréggmswd (l rgducgd)%“eSSuI@ Nigrificitien of
8 34.

[ llee(rf glgueDb% Epo(rEt@ mﬁ%?ﬁé? Elﬁé k&% ) e% Rds 48*)6 e nyxl{[urf of the title

Pep@pourdi (165 g, D3%). LICHPaxW 1.23 aei, s+ 808.4hut y\ ester
3-methyl ester (L2) To a sol. of conpound LI (0.21 g,
0.38 mml) in MeOH (2 nL) under Ar was

4-[4-(2-Hydroxyethoxy)phenyl]piperidine-1,3-dicarboxylic acid 1-fert-butyl
ester 3-methyl ester (K2)

To a sol. of compound K1 (7.60 g, 15.4 mmol) in THF (150 mL) at 0 °C and
under Ar was added TBAF (4.86 g, 15.4 mmol). After stirring the mixture for 1 h,
aq. sat. NH4C1 (100 mL) was added, and the reaction mixture was extracted with
EtOAc (2x). The org. layer was washed with water, brine, dried over MgSQOy,
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+ = 380.30.

4-{4-[2-(2,6-Dichloro-4-methylphenoxy)ethoxy]phenyl}piperidine-1,3-
dicarboxylic acid 1-tert-butyl ester 3-methyl ester (LL1)



added NaOwe (6 ng, 0.11 mmol ). The m xture was stirred
for 3 days at 70 OC. Water was added, and the m xture

woweax2sacted with Et OAc. The org. phase was ReEBIB2006/051641
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with brine, dried over MySO 4 flltered and t he

sol vents were renpved under reduced pressure. The

title conpound (150 ng, 72% was not further purified.
tteRdET Bnd kD (5B¥te T PP 2,MikhIdEEp Resdl 13.08 ¢, 18

posA@BPe ster g%lrsl,oner(s & obf ! 2pRbeshi { &

6nfrielf, 2az©dntaﬂ1®kplncod431pmidlr@d phehgx2p- mmol) and PBus (14 mL 58

o ptheag P10 k) vy Hebisns o S ol h S ey was
e%fl&ﬁec( {o3d00FRERO ﬁﬁ%eﬁzat{dnhg%r&nplila%e QafWRkhed\@fh toluene. The
di ssolved in MeOH (130 nL). My (500 ng, 20.6 mml) was

aditieade slapwilyted Tith Ei%cu raedwweh@t with exhtdrd@x)lard, braned Ty org.

(60 S d a The m xture

EPy B e ol Mooy R AR ool "l (B wncer
ml‘éﬁugé@{)l\é@ﬁll‘§t PhifiSchtibn bf Qﬁe dude BY @(S(Et@@m&pt&ﬁé ©1-519->
evapor at ed under reduced pressure, and the m xture was

e>2t8r) alml@ﬂi the tiHe Eor@peundisen cml@rlee&onl at3 ¢ W Ldr-Med tr = 1.18
over é\g ghl tered, and the solvents were renoved
ufitér eﬂué% pressure. Drying under high vacuum
yielded the raw title conpound (4.92 g, 70%. LC M
tR=1.16 mn, ES+ = 539.43.(rac.)-(3R *, 4S *)-6-

[ prac)-(8R B chl 88 “od-44t h§iDighlenedymetsy heppxy)gthoxylphenyl }-

QiR 40 A, Hegt Ry prer P it st 1)
aCﬁoCh 301- bfectdrnﬂmmhﬁlLlee(l ET 30 -38 rmﬂnhlglm ad¢@H (QLIﬂL) Bnder Ar was
f cgnpoun , (10.0 mmpl ) and MeONa_
%ﬁdnlﬂa Y. @ r%@? ﬁﬁn%dlle(%um\ya%ﬁg@tfm Séﬂ&ys at 70 °C.
0 7 N, I
agﬁ%t%“ IRt mr et g B DR Jege G has
Me@hlzed( ﬁrtth rigine 1d6&1 ovel Mgﬁ@& fltcied] agathn,sobrdtstwae removed

m xture was stirred at 7 A M HCl S
DB AR epior 10 Eohadinet e o isnoiemiather
eyarRgéated- Medg = 1. eglHgeENressgise, and the m xture was
extracted with Et OAc. The conbined org. extracts were
vvashed with water, and wth brine. The org. |ayer was

; é}ln%i rgvﬁc& d '\%t:ils (’)331blet e{eredlsoarrrl]grst h %QtZY&%—aic%c{r?)A—methyl—

phenoxy)-ethoxy]-3',4',5",6'-tetrahydro-2'H-[3,4' ]bipyridinyl-1',3'-

dicarboxylic acid 1'-tert-butyl ester 3'-methyl ester (L3)

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. Aqg. 1M HCl was
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

W@ ovpoma7 (4.92 g, 91% . LC-Ms: tR = 1.16 m n, PES#B2606/051641
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539.43. Exanple 1 (rac.)-(lRy, 5S*, 6R*,
71 ?*)-7-{4-[3-(2-Chl oro-3, 6- dlfluoro phenoxy) propyl]-
phenyl } - 3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 6- carboxyllc

a%@ %gkopr@rﬁ)dé (26 dicﬁmrer@m%tﬂﬂaf 8y den @t]% 455 6.

bot flask” equi pped w i r’r ér

i $etdalsslmb\2éld [66@@@@1 [ :«31 dmcgixb@:s)ﬂ@?amdrdf Yert-huGH281eR 3'-
(1 r%.\}l. ]g4 C, 4M HO (dioxane, 0.36 nlL) is added
ditsh seéteéﬁ the resulting solution is warnmed to rt

OWe Enu?tufb oBREMpH@N B8 (TRl 0.0t mbf) @nd Mé@l@i (§4d"' mg, 10.0

The volatiles are then renbved in vacuo and
r axudl) imiyledE KZﬁQemstaasmner @\rceldgbteat\/v@éﬂ (M@@M ©40ng, 1.00

m d M Na 10 .
Cimfth a8 faach RO 0 i floke w0 Ry s f008, peona (54
Chl%qlbo(rﬁnml)%srddhed Iﬁrﬁn Caﬁhﬂ’&hél ﬁﬂxt@fegwasedtﬁfeacdvérrﬂglﬁ at 70 °C.
washed with brine , dried over NE filtered,
and- t1pé HE pagtadd r\l@@h@rﬁﬂé& 6 Vagirachathe Theygpbvents were

LA ISR LA Sl U LD APl prone
I\/E\ﬁki)cotrﬂ)n&ﬁf @p desttiaetst weleew sshap edthdwhtkh . ahdngith ©3i%¢.. The org.

0 mn_on Agil ent Zor bax RX- 8 4, 6x150 mm HPLC
c&ﬂyswa(sl ek QY5 cMepagt 9 Abe golvepts werg reapoved under

g%{dﬁb@d pesdle. FRtficatiBASs hebtaoRe By 2 (h@Fade/ElORe 82SVith 1%

781:N) FHlded Bie(tleChingromnd ,(692id, 90 o-[ghdioXy )= pl6pyih] ES+ =
pgsgxk} -3, 9-di aza- bi cycl o[ 3. 3. 1] nonane- 6- car boxylic
' ycl opropyl - (2, 3- dichloro-benzyl)-amde In a 25
nmL round-bottom fl ask equi pped with a magnetic stirrer
is dissolved conmpound D2 (54 ng, 0.064 mmol) in CH2d 2
( Example At 0 0C, 4M HCI (di oxane, 0.47 ni) i s added

d\r(lgll;g\gnﬁﬁ ag‘ﬁdt&ﬁén St | r Lp% ??bﬁtorf)gér’é § f¥var ?I%)elgn%x)ﬁ pmpyl]

Thaevyal-3t9-diasa-dicgclol®B. 1M ed-¢atboxylic acid cyclopropyl-(2,3-
dichloro-benzyl)-amide
In a 25 mL round-bottom flask equipped with a magnetic stirrer is dissolved
compound D1 (31 mg, 0.037 mmol) in CH,Cl, (1 mL). At 0 °C, 4M HCl
(dioxane, 0.36 mL) is added dropwise and the resulting solution is warmed to rt
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 CH,Cl, (10 mL) and aq. 1
M NaOH (10 mL). The org. layer is separated and the aq. wash is back-extracted
with CHxCl, (3 x 10 mL). The combined org. extracts are washed with brine (10
mL), dried over MgSO,, 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 NHj; in MeOH)) to afford the title compound (15.2 mg, 63%). tg
= 2.0 min on Agilent Zorbax RX-C18 4.6x150 mm HPLC column (isocratic, 49.8
CH3CN + 49.9% H,0 + 0.1% formic acid); ES+ = 648.1.



vacuo and the resulting residue is partitioned between
CH2A 2 (10 n.) and ag. 1 M NaOH (10 nL). The org.

WO 2006129287 separ at ed and the aq. wash i s back- eR€T/ERED51641
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with CH2A 2 (3 x 10 m.). The,gonbined org. extracts
are washed with brine (10 nL), dried over MgSHA,
filtered and the filtrate concentrated in vacuo. The
CFHQ&P@deuct thus obtained is purified further by way
um chr omat ogr aphy (Si 2, 95:5 CH2C 2: 2 M NH3

i (raBOHR *t 65 Bf 68F,d78 He7-{4-{3-€-Chbinpotdnetd {fBGr &-pimgn 087 %r op yl]-

cON T bPpi<o oS T e BB Dt GvaBpToPIT-2.-

f@[dﬁ'l&oﬂfén@%:% dedde = 648.1. Exanple 3
| oro- 3, 6-di fl uoro-phenoxy) - propyl ] - phenyl

}11p|ap£$ ingli. peuIgl- b@mé},aylt |equ1@p¢dj with a magnetic stirrer 1s dissolved

| - - h
cYorBRLEnba. Y 8 SR Pl SHRTG SR eflefay nel
p(di@ﬁadiér e.4desicy hb@dﬂeabwlﬁmsé hedROEROLAE sluBord3dwarmed to rt

2-chl oro-3, 6-di fl uorophenol. LGMs. tR = 0.99 mn;
EQyer %@,@nggherggfe@ ab riyfor a further 8 h. The volatiles are then femoved in

vétc‘bo[ a?hd dtﬁe @es@tﬁlggrg%gl)l(ey srﬁghg%qngg %@&%’é}{ )CI%@P Md mﬂy' Gy l«lq. 1

C M NamH) ol mLB- Ted ti@x Jayer 3Beparhtetd @nd yHe)aga maﬁlelsTH'aek—extracted
title. co ngpls prepareq)accordlng to the gene

piatdeidite? el Hisotnbipgdoohec SHES I aghiegrigith brine (10

éé‘g“)igﬁ&i E§(’Je? M{,;'S“(S:r, EifiCled ah&:'tﬂ\ésﬁlttta{g onde¥tdd iR va&dt The crude

5prddef tBug th&,an Torpukrified fortien dy oray) of mobpyd $hrpmetvgtdphpi(HiO,,

cyePais AR GO St o e ryei 36t 7).

t Lt e niR R QAWIR N1 BorBh € RX-€U8 axP50! hide HFY.Ct &ﬁuﬁﬁ ragbalatlc 49.8
procedure descri bed above, from conmpound J 3 and

2 CELEN + #9.OtloHdP Hethbfo forndc peid) tHS-=—=6488. ni n; ES+:
567.48. Exanple 6

Example 3
4-{4-[3-(2-Chloro-3,6-difluoro-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-chloro-3,6-difluorophenol. LC-MS: tg = 0.99
min; ES+: 583.23.

Example 4
4-{4-[3-(2,6-Dichloro-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;
ES+: 595.43.

Example 5



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

wegyabop2epyl - (2, 3- di met hyl - benzyl ) - am de The tPCT/B2006/051641
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conpound i s prepared accordi hg to the general
procedure descri bed above, from conpound J4 and
2-chl oro-3, 6-di fl uorophenol. LGMs: tR = 1.00 mn;

E§+{4 [?nggéTrlﬁﬁ%E?%ﬁegoxy mg)r g/){l] Bhenyl)}( %perldme— —carl%oxa/hc

4-{4- 6-Dic ro-4 eno propyl]
} apidpgciog opeyrl 33-noath by imethgkebehzyl)-amide

0 3d|methl-bezl-m'deTet|
ol RSB Dy AP GraT et o DR esherbpectufe. described
Dﬁ@&%dx%ﬁl &')%%ﬁh@%‘ aﬁ'éDQ\BQS trffru@mp%eﬁmo !I'L@dMB"r 200,98 min; ES+:
2, 6-di chl oro-/?-cresol R=1.04 mn;, ES+:

5567.4%. Exanpl e 8

4-{4-[3-(2-Chl oro-6-fl uoro-3-net hyl - phenoxy) - propyl ] -p

henyl } - pi peri di ne-3- carboxylic acid

cmh@,@n@@yl (2, 3-di net hyl -benzyl )-am de The title
gound i s prepared according to the general

dduPL e piobdifiuationen oy bt eorbpleiy] bripgridine-3-
csﬁﬂoggﬂ ¢ Ol LY Gy TR RN b Miad R = 1. 04

AThé-t{tR- (EnRouidt i preprored -aptredimgyio- thieoganktal pheredlije pésprbed
ri di ne- 3-carboxylic aci

YR Ty FoDoRl haRh g HRA FiTkRroRBeRR: (HEIMS: b = 1.00

canpatd 55 ogr epared according to the general
procedure described above, from conpound J4 and

2 3,6-trifluorophenol. LCMS: tR = 1.00 nmin; ES+:
1.48 anple 10 (rac.)-(3R *, 4S *)-4- {4-
X(“?p%eg'xchl or o-4-net hyl phenoxy) et hoxy] phenyl }-

qla[[BQQ@eDi%hﬁﬁ‘Bbp?ﬁ)é{Hﬁ pRehéky)- propyl] henyl}- plperldlne 3-
cl opropyl di met'hyl benZy g &) ound

(oa@@ﬁylgc a@dmclﬁnﬁm)yh@é ddms;@mhbedzylham&m 2 (1 m_)

a'}%e ttﬂﬁe g’c?rlnpound is prepared according 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



was cooled to O C. 4MHC in dioxane (1 nL) was added
and the reaction mxture was stirred for 1 h at rt.

wab@eszi2gent s were evaporated under reduced prRGEIB2006/051641
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Purification of the residue by HPLC yielded the title
compound (37 ng, 63%. LCMS: tR = 0.95 mn, ESt =
581.44. Exanple 11 (3R, 4S)-A- {A- [2-(2,6- Di chl or

O1he MR _hdegd{ﬁlﬁoéy_%(refirg@)E%&oddﬁ@%y the} general procedure described

pi peri di ne- 3-car I C acl

[ 2betel ﬁ‘Dm(@n(pbunéﬂﬂ!amj/Qﬁréepylu))rd]mnugll LC-MS: tr = 1.00 min; ES+:
¥§L%§ropyl am de Conpound D4 (0.076 g, 0.10 mmol) was
di ed in CH2AA 2 (1 nL) and the sol. was cooled to

0 C 4MHC in dioxane (1 nmL) was added and the
reaction mxture was stirred for 1 h at rt. The
s@m@ﬂi’ﬂ%l@vere evapor ated under reduced pressure.

Ppri i Gaki on oL be,resi due bt HELC YL ghded Loe i then
66 eﬁ’rﬁilrl}]&?)ftﬁﬁé(ﬁ( ylid aéi%l'%ﬁ/clo@&pﬂ(ZB&hn{eZhﬂ@e@zyD—ﬁﬁidér
pgggg)i%gp pSgOZ)gggde,tr@rgxlé,vws dlSSOKde in CH,Cl, (1 mL) and the sol.

o5 3PS et o PIOHCL T Bogang 355 vy added e fpagion

dlrrﬁﬁt@lrd/ﬁ/@s isfirréd2&d P h(a?t L )The T&/ea Q) wex\w@vapmteadlﬂd@r @educed
C, and f(4M in dioxane, 1.00 m) was added. The
1

mpmswr@ Rzars @ttlaorlroééhedtemdue:by BPLL yicldpibthe(tighg Gampound (37 mg,
di 5\/\@? ed n, and the m xture was
3{6?% (21} h “at %g%l ?8} I'n di oxane, 1.00 L)

was added agaln and the m xture was stirred for 3 h

at rt. . | M NaOH was added until them xture was
ﬁxéﬁltplfi/ ]oa3| c. The mixture was filtered over

| 8 ﬂ ute(r) ang@f@{&% (bRYBIchYS-Ahle ﬁ@\} %ﬁo%@%%o xyl-phenyl-

filtered, he solvents were re
ppq&suhme 3fearbdxytiat i oncof t hi@-chésiodu€3-meti@&y-propyl)-benzyl]-

SRR 1 ot 11 L om0, .
Compound D4 (0.076 g, 0.10 mmol) was dissolved in CH,Cl, (1 mL) and the sol.
was cooled to 0 °C. 4M HCI in dioxane (1 mL) was added and the reaction
mixture was stirred for 1 h at rt. The solvents were evaporated under reduced
pressure. Purification of the residue by HPLC yielded the title compound (44 mg,
67%). LC-MS: tg = 0.99 min, ES+ = 661.41.

Example 12

(3R, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid [2-chloro-5-(2-methoxy-ethyl)-benzyl]-
cyclopropyl-amide

Compound D5 (279 mg, 0.375 mmol) was dissolved in CH,Cl, (3 mL). The sol.
was cooled to 0 °C, and HCI (4M in dioxane, 1.00 mL) was added. The mixture
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 atrt. Ag. 1M NaOH was added until the
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[ 2- chl or 0- 5- (3- met hoxypr opy| ),5
benzyl ] - cycl opropyl - am de A sol. of conpound D6 (1.14
g, 1.50 mol) in CH2A 2 (4.13 nL) was cooled to 0 C,

anfx{id W(aé"l\ﬂ%ﬁﬂ)ﬂb%)f@n%e %n%ﬁlrwasvﬂ%er@@%& IsdRE&®. The org.

m xture was 3tirred for 3 rt, and the sol vents
wiayer veaspdiadl ancleMgSedu tﬁldatdredr esd; the .soRkRE] Rerwasnadde dinder

B o ﬁ%@ﬁowg%& g §7EG MR HCly Phacs

Wit [eHRM RN ¢ D9 Cgesd%eicpm&w@ .96uIn, Esgat dayupf
the resi due by HPLC yi el'ded the racemc title conpound

(621 ng, 63% . This racenate was separated by HPLC
(Eegi , eluent B 75% -> 30% over 30 min, then
i §6 Irné’tlef . The title conpound was obtained (167 ng,

23R, LC— N$$) 6@ ,6- Dléhlmcm Esthyl- ﬁﬁéhdk?) ekl HBLE 5 6'-
col um: 0O mn. nmple 14

4eyxeél>1d20([é4ébmyém1®rl 3o£4rlm§1yh9| w&]oxﬁ chlor@xy(3-methoxy-
hé aQﬁ) beﬁk[yg % [ p]%l acfm -3' -carboxylic acid

[ & §d11| dffo@nﬁ)o(lﬁ.’d Dét(ﬂ]ﬂn)g étSbyhmol) in CH,Cl; (4.13 mL) was cooled to 0
benzyl % | opropyl -am de A sol. of conpound D7 (1.12

g, Caa M'ip flosppeai3s! Y ML) %apregdaga slhegsixie s gtited for 3
aﬂdat quncf tfiMsb Q’eﬁ{'s I%mog( %ﬁn(gg'r)ref‘d% g'l%gﬁ.lg FFCII% was added

m Xt uf e was Irr e
vvence theemiDined wmd\eashe@dxumeﬂ] AMedaDH:. TR, ZaywsVaadhled over
and the m'xt(ijre vvatg washed with ag. IMNa()—| The org
e@GVEF

I%é’eﬁ%a%“f‘di? SIS WeTF t By ed abRicr heduendy SHfissure.
WRLAGEATR RN URGRE. ot G99 RIGIIH ool dfd GRARRAG621 me.

e res y HPLC e racemc t| t compound
(BQ%)ngEhlsﬂfﬁﬂzﬁ:maﬂéhWSS S@mmIEy WS (S dpapia el \eliddt B 75% —
%I s Whel k, el uent 7503{}” 30% over 30 m_n, then
i §8 r e 0. Mithdhen {908raEiEkm dhA ditliecomouad ey qbievec}wglm mg,

2859, He-MR: thP()@stﬁAfEm %84%@* Ck?r%pH@ C trh@le, HAE® min,

colum: tR ="17.4 m n. Exanpl e 15 , A- 7\
[2-(2,6-D chl or 0- 4- met hyl - phenoxy) - et hoxy] -phenyl }-

Example 14

(3R, 45)-6-[2-(2,6-Dichloro-4-methyl-phenoxy)-ethoxy]-1',2',3"',4',5",6'-
hexahydro-[3,4']bipyridinyl-3'-carboxylic acid [2-chloro-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 O
°C, and HC1 (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
MgSO,, filtered, and the solvents were removed under reduced pressure.
Purification of the residue by HPLC yielded the racemic title compound (392 mg,
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 HPLC column: tg = 17.4 min.
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conditions B, from conpound B8, the title conpound was
obtained (17.8 ng, 26% over two steps). LG Ms tR =
0.83 mn; ES+: 682.21. Exanple 16 (3R, 4S)-A- {A-
[2-(2,6-Dichlor o-4-nethyl-phenoxy)-ethoxy] -phenyl }-
pi per idine-3-carboxylic acid
{ Examipde &5 5- [ ( 3, 3 3-trifluoro- propi onyl am no) -

yl] benzy yC de Prepared accor
{6 e gener 45 aHaP PoHS eB o b e LD B GAG oD b P Pheny -
Piﬂe@l&m@d%%\/ﬁfé 254 agszt@ﬂoﬂﬁﬁl g@ mlﬂlﬁ%xve&éfzamfn\w methyl]-

. anpl e 17

(BR’IZYU&S)C-I@TOPX&L al[nzde(z 6- Di chl or
07 f}e_é)laregl c‘vgo%f' ?%gﬂeyg%rge?% C%o&fdﬁlho%rs]yé, from compound D8, the title
{Zo@bbmfdoWés buteived o1 gl Te%hyler @b BRPs). LC-MS: tg = 0.83 min;
nmet hyl ] - benzyl } - cycl opr opyl -am de Prepared accordi ng
t §5theS%&heral conditions B, from conpound D O, the
title conpound was obtai ned (20.3 ng, 30% over two
steps). LGMsS: tR =0.84 mn; ESt+: 672.30. Exanple 18

(BRampdS)6 A- {A- [2-(2, 6 DichI or

0- 4- met hyl - phenoxy) - et h L nyl }- pi
i §he-3-car b6‘>59/ Aiid- [ga@& D1 loro 4 methyl- phenoxy) ethoxy]-phenyl}-

[ g ﬁﬁﬁﬁé’ B%ﬁ}m t By - {% &ﬁ&%f o1 @@?Wlhuoﬁyﬁlldf)%nylammo)

am de Prep ed according to the gener al
c oredh yl]-baszyB}- chi«zpnopghmumd DI, the title conpound
0, - . =
W%%fg% ﬁéc%eglggg g%glgez gér%{{%}gc}/ﬂ%@lt%g BQ',t g”gr%) éorr%;%ul\r{g' D&,Rthe title

compound was obtained (30.0 mg, 42% over two steps). LC-MS: tg = 0.95 min;
ES+: 727.81.

Example 17

(3R, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
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.

Example 18

(3R, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic ~ acid  [5-(acetylamino-methyl)-2-chloro-benzyl]-
cyclopropyl-amide

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.



(3R, 4S)-A- {A- [2-(2,6-Dichlor
0- 4- met hyl - phenoxy) - et hoxy] -phenyl }- piper
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[ 2- chl oro-5- (2- et hyl ami no- ethyl ) - benzyl ] -

cycl opropyl -am de Prepared according to the general
conditions B, fromconpound D12, the title conpound
was obtained (34.3 ng, 53%over two steps). LC-MsS: tR
= 0.82 mn; ES+: 646.25. Exanple 20 (3R, 4S5)-A- {A

[ Bxgphe ¥ chl or o- 4- et hyl - phenoxy) - et hoxy] -phenyl }-

plé&gm Io(rjlong %ég %y{lggén lﬁl?ﬁ%?ﬁ%”b‘bﬁ‘f%ﬂphenoxy) -ethoxy]-phenyl}-

Cﬁ?ﬂe@ﬁﬁ&&ﬂca%ﬂx@ﬁc Pr gpegr ed[za&ﬁ&fodS @rﬂe@h}l@ﬁﬂﬁ%’yﬁlbenzyl]
conditions B, fromconpound DI 3, the title conpou

\/\IQSCl@ImO@D/h@mHCQE‘M 1 nyg, 38% over two steps) LC— © tR
=.0.81 30. 26,

Bt snag o, B s Ry O BERS By bhsapp Ol B B uine

pb@tﬁﬁbtdidn\@aﬁolﬁ@h@@m 3 eg@68% over two steps). LC-MS: tg = 0.82 min;
{2 chloro-5-[2-(3,3,3-trifluoro-propionyl am no) -

$4%2hzyl } - cycl opropyl - ani de Prepared according to
the general conditions B, fromconmpound D14, the title
conmpound was obtained (30.0 ng, 40% over two steps).
L Exbup ldR)— O 96 nmin; ES+: 742.24. Exanple 22 (3R

453) - A— {A— 532 6- Di chl or  0-4- et hyl - phenoxy) - et hoxy]
nyl }- p.4§ - e O3DchiB 8xymctyAdhgnoxy)-ethoxy] henyl)-

[ é CF%(I;)] cﬁ?ﬁé33 %aﬁ@mﬁ‘h@yl agigo- et(@%h)or@—%ﬂﬁ% }Jy‘l% e1nomethyl benzyl)-

propyl -am Prepared according to general
coydopiopybalBidd r om conpound D15, the title conmpound

0
W%S ont ?éqgg%légl ;clo' ﬁlenge’ne%ﬁ éoogéﬁ%ons fc’otrr? %ggnpour% B§3 %he title
compound was obtained (24.1 mg, 38% over two steps). LC-MS: tg = 0.81 min;
ES+: 630.26.

Example 21

(3R, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
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.

Example 22

(3R, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid [2-chloro-5-(2-ethylamino-ethyl)-benzyl]-
cyclopropyl-amide

Prepared according to the general conditions B, from compound D135, the title
compound was obtained (11.8 mg, 18% over two steps). LC-MS: tg = 0.83 min;
ES+: 660.28.



ES+: 660. 28. Exanple 23 (3R, 4S5)-A- {A-
[2-(2,6-Dichlor o-4-nethyl-phenoxy)-ethoxy] -phenyl }-
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[ 5- (2-acetyl am no-et hyl ) -2-chf oro- benzyl ] -

cycl opropyl -am de Prepared according to the general
conditions B, fromconpound D 6, the title conpound
was obtained (11.8 ng, 18% over two steps). LC-MsS: tR
= 0.93 mn; ES+: 672.27. Exanple 24 (3R, 4S5)-A- {A

[ Bxgpbe E¥ chl or o- 4- net hyl - phenoxy) et hoxy] -phenyl }-

pi i di ne-3-car ic.a

Ph8ht or o- 5. 21 fiana o Pl hmpthimbighpsy)-ethoxy)-phenyl)

bg{p?eyidm&zrchm)@ﬂw afigle Ffsfe@faeat;daa&ﬁ@re@hﬂgzt&l&%eoenzyu

general conditions B, from conpound D17 e tit

cgy@@mywasu@mt ai ned (21 2 my, 32% over two steps).

L 6 arrpl e 25

aGPRied RS’ D Defyengiilioofffiofe A Rufpal Bty ite

- l@b\ﬁEwnd}wamm@hw(m& arggas%omk @0 8@ps). LC-MS: tg = 0.93 min;
| or 0- 5- et hyl am nomret hyl - benzyl) -

cYerropfopll - ami de Prepared according to the general

conditions B, fromconpound DI 8, the title conmpound

was obtained (38.7 ng, 60%over two steps). LC-Ms: tR

=HElaBblers; ES+: 644. 20. Exarrple 26 (3R, 4S)- A— {A—

[2 2,6-Dichlor o-4-net h henoxy - et hoxy] ﬁ/
*§ di ne- A5¢Ar BURYPioDiE b oA Yy B by -

(éc[%l? deh @3 %aPB/&J Qr opyham QHHTB? [ng%fhylammo) methyl]
| opropyl -am repare according to the “general

c bauatiy }- oytslo;B,op&}rmndmrrpound D 9, thetitle

Prepared according to the general conditions B, from compound 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, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid (2-chlor 0-5-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, 485)-4-{4-[2-(2,6-Dichlor o-4-methyl-phenoxy)-ethoxy]-phenyl }-
piperidine-3-carboxylic acid (2-chloro-5-cyclopropylaminomethyl-benzyl)-
cyclopropyl-amide

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.



conmpound was obtained (41.1 ng, 63% over two steps).
LCMs: tR = 0.81 nmin; ES+: 656.24. Exanple 27 (3R,
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-phenyl }- piper idine-3-carbhpxylic acid

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

cycl opropyl -am de Prepared according to the general
conditions B, from conpound D20, the title conpound
was obtai ned (45.7 ng, 68%over two steps). LC-Ms: tR
=EGaB®le®’h; ES+: 670.24. Biol ogical Assays 1. Enzyne

Bl b by ¢A55H U R TR T P kreT BeR <ComyddeRy -
p?pemlﬁelmap&)xyﬁ& a%ﬁtglgzlcﬁro}Q 5( agygﬁmoﬁl&&%@ -bthdDthehZyl]-

6 mmol ) of BSA (Fl uka, 054 wer'e dissolved in
4C}’I¢_0Kif0P®1 a_Ml(imosphate buffer, pH 7.4, after which 2

f : di | | dehyd
oo b B, SDRL SIS FREREE B

ovempigiit wad oktaidéd (43TEmedib8YyaRd tRgaichst TACIMS e s @.82 min;
0.9% NaCl, twce for 4 h at rt, followed by dialysis

ag8rn€f02 . iters of PBS IX overnight at rt. The
solution was then filtered with a Syringe filter, 0.45
mm ( Nal gene, Cat. No. 194-2545). The conjugate can be
sBaslegicalnApalypr opyl ene tubes in 0.05% sodi um azi de at
4 0C for at least 12 nonths. 1.2 Preparation of

BSA- Angl coated MIP Mcrotiter plates (MPT384,

X g C. Wyt
30 o or Ao 8T oy G M ey 45 B g enim
i mi#B®SionX in a teflon beaker (exact dilution dependent
on batch of conjugate), enptied, filled with 90 m of
bl ocki ng solution [0.5% BSA (Sigma A-2153) in PBS | X
0.102%chaNg]on mglmmabﬁﬂlgﬁw at least 2 h at rt, or
overn|ght

at 0C. MI'P
3 mg (1 umol) of Angl [1 10 (Bachem H-1680)] and 17 mg (0.26 pumol) of
BSA (Fluka, 05475) were dissolved in 4 mL of 0.1M phosphate buffer, pH 7.4,

after which 2 mL of a 1:100 dilution of glutaraldehyde in H,O (Sigma G-5882)

was added dropwise. The mixture was incubated overnight at 4 °C, then dialyzed
against 2 liters of 0.9% NaCl, twice for 4 h at rt, followed by dialysis against 2
liters of PBS 1X overnight at rt. The solution was then filtered with a Syringe
filter, 0.45 um (Nalgene, Cat. No. 194-2545). The conjugate can be stored in
polypropylene tubes in 0.05% sodium azide at 4 °C for at least 12 months.

1.2 Preparation of BSA-Angl coated MTP

Microtiter plates (MPT384, MaxiSorpTM, 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 pl of blocking solution [0.5% BSA (Sigma A-2153) in PBS 1X, 0.02%
NaN3], 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



(Maxi Sorp(tm, Nunc) were coated with 200 ml conjugate
and bl ocked with 250 ml bl ocki ng sol uti on as above,

we@eefpr92shat the bl ocki ng sol ution contai ned 3R6BB3R2006/051641
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The plates can be stored in Bl ocking solution at 4 0C
for 1 nmonth. 1.3 Angl-EIA in 384 well MIP The Angl
(1-10) ZBSA coated MIP were washed 3 tines with wash

bpfcfcﬁfn (sbR®oh%s agox%l%k%rég?l onﬁ%bl%ﬂn%&l{ﬁ Widthind P35 BSA.

pri ry ant 1 body so nti - antiserum
piThe glatastcad b stbfed in bhakse artiomaf 4dClfut echonth.a fi nal
concentration of il OO OO0 in assay buffer (PBS IX,
| MM EDTA, 0.1% BSA, pH 7.4). 5 mM of the renin

r@@CAhngEf&lin ssapdangspi n assay buffer) (see bel ow)
were added to the primary anti body sol ution and the

p(Tae é’glg\]ivéiéo)/BSAbgmmﬂl MUErwerghwashed 4 tOE:s with evash haffer (PBS
t he h d.3 tines t
ot S0 R AR TR ULES RSy PrichfT Bulis ) ¥albo

[ Al antadeRink, ﬂr@-@ﬂu{eidrlkﬂﬂlri lﬁbr&oﬁe&tﬁhﬁcﬂﬂﬁ&dﬂﬁ raoﬁﬁildli @6kcentration
(Amer sham Bi osci ence, di | ut ed in

wﬁéﬂx 199fQOQr1!|1 apsgy baffr EaRBSr ﬂX W pPdited. lf%rl?e%ﬂ%é’dl) 3 plof
tr{tﬂg\?mtse B‘N@is Q)treslﬂisn ﬁdtsﬁggas%#’e@gfﬁ g\%%g%gow)o&/er% eﬂid@& to the

( analafyizmtﬂmdyl lsol(uﬁoetahgv tiepiateh ivezoincobated onahghi atl(ROChAfter
Di agnosti cs, 946) and 2. 36mM H2 [300 Fl uka,
9@@0@1]3111?%10%13%& UeSe VBT VaThed ¢ Tes ot kst by greandgingufgted

SQginu @é&hﬁ%ﬁg;g&g{bdﬁogﬁﬁ%ﬁ)ﬁt 184, 411rﬁ<)ed ‘EU]%OQQra‘aﬁsht BEroxidase

plate was nmlnamcrop ate reader
( FAWESham Kipsdiermef NAn9TM3) dilTihe 15Y 00t wosh mfffefhfir 2 h at rt.

dyri th t f [

¢ e @ik sl Bgp P RET Bt 2 Sfeaie PRy 9 ac
ofwnﬁngl Ghbstibde, MEaAGkGLd in.spanal | eABTE. Pra, Mziho[(ﬁfIBféthyl—
inhibition assay: 1C50 in buffer, 384 well MIP T

r éﬁmzmhla@émyulmtea\b e Mpgmsers. 402 R @0@ (0%
&Flgﬁ ?5¥¥O] egn aSElP %U}‘_%g el? t g? iMf 1i-1{ne 13.%6 e C g@? nan Pdlum

humyardgeﬂlphos@atm @mbatzgdm OD bf shesplast was €cad at 405 nm 1n a
(comrerci al human tet radecageptl de renin substrate)

c Pegipplajegadar sELE PSR 9?1 BMGAnHhe progyction of @é}@bﬁ@rmg
SE}%HEHI?II'}@&&I%E% Q%Iﬁﬂﬁdﬁw cdn’?‘paﬁ'ﬁg% 6B cﬁ%héa@ample with the OD

I MMunNol 0gl Ca
of a standard curve of Angl(1-10), measured in parallel.

2. Primary renin inhibition assay: ICsg in buffer, 384 well MTP

The renin assay was adapted from an assay described before (Fischli W. et al,
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
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



(enzyme i mmuno assay, EIA). The detail ed description
of this assay is found below. The EIA is very

W@ esiiz9292 and wel | suited for renin activity PCT/IB2006/051641
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measurenents in buffer or ingplasma. Due to the |ow
concentration of renin used In this assay (2fnol per
assay tube or 10 pM it is possible to nmeasure

[ f

R 2 oRe e Db ot P L P T i RS AR hfics Bt
r erimary &spgdow 1) td lowgsd agndenirheon. ( PBS | X, | mM EDTA,

0.1% BSA, pH 7.4), human tetradecapeptide (1-14)
substrate (Bachem M1 120) [5nMin 10rM HO ],
hydroswdionzli ne sul fate (Fluka, 55100) [30™™ in H2Q

and assay buffer were prem xed at 4 OC at a ratio of
1B@ccggbin@nt11mman4r¢ni5 (ﬁ1pgbé} inmmy biffar{PBS plXe nimMWSTA, 0.1%

TESS B B0 B GPE RPLERHOEDE 1St Lo pbo T ey
ang 18mM THClqldHﬁﬁoi}Q]uﬁrhﬁmEfs@[fh@é (FLieN 55Nombesoat\ ah 1321)] and

OC for 3 h. At the end of the incubation period, 5
ofssEh eV ere PEIBIKE AL 4 O 2k Eatigat d9013R: 195@&%’6@11111 1)) well of

SHE R%%rﬁ&sfw% st dﬂ Eri:/&’r I ﬁﬁ&&g@bgleﬁé‘% ?cl egﬁﬁﬁga""%}{&? Test

roduce uant’i
pesmpmiraigavaat dissslved amdidbuted am 100GgDMEET aed 26) uMadled to the

| cul ated. f h ' f d d th
C GFFGBIE e ITSHVHFS ARt ot By 0 G <R de B RRHCA Periag. S 1l
| ghighi 1iréeh‘iin tr@fcﬂ@ﬁ”(%f@taﬁ&irﬁé’ i Yas ¥J RHPof l\x@@)cranélf&@ed into EIA

conpounds of fornula exhibi Tt 1C50 val ues between
0 assamsl\/l(etsod@@ﬁbcrdvabca@p) elod ahhgl retlwednbyl renivh tveas3@uanhfied. The

[ f hi bi. t d . Ac d t ed
PRI gilodpBoltiiBhphg CATE  O5eFHsH nB ot e HGRg o of cach
a@blﬂ;eﬁfﬁtﬂﬁﬁ @ cdhgorn@r AR ahé | dondBafRioR YY ir8nid B{]ﬁﬁlﬁbn was

ring or a six-nmenbered, non benzofused aromatic ring
c dpternined ghao ichibitedf barenpyme eefenityayofe% Wher-efhe epmppunds of

r I s fl? S Gl Blsft bgou\;a?ues%tween Pabd 966 M? eSpec1a11y between 1

nM to 30 nM.

Examples of inhibition:

Compound of Compound of
1C5o values [nM] 1Cs¢ 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




V represents a bond; -(CH2 ; -A-(CH2)"-; -CH2-A-(CH2)r
; -(CH2)S-A-; -(CH2)2- A-(CH2V ; -A(CH2)V-B-;

WO @MBALRE? CH2- A- CH2- ; - A- CH2- CH2- B- CH2-; - CH2PCT/IB2006/051641
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A- CH2- CH2- B-; - CH2- CH2- CH2- AgOH2- CH2-
- CH2- CH2- CH2- CH2- A- CH2-; - ACHR- CH2- B- CH2- CH2- ;
- CH2- A- CH2- CH2- B- CH2-: - CH2- A- CH2- CH2- CH2- B~ ;

- CHP- CH2- A- CH2- CH2-B- ; - O CH2- CH( OCH3) - CH2- O ;
- (CH3) - CH2- O; - O CH2- CH(CF3) - CH2- O ;

- O CH2- C(CH3) 2- CH2- O-; - O CH2- C(CH3) 2- O ;

-0 C(CH3) 2- CH2-O-: - O CH2- CH(CH3) - O-;

& & EPRpiT By o Y Grouleriaaie o hipyRline cubaxytic acid
- @mides of te;form@piBsent s unsubstituted aryl; nono-,
di-, tri- or tetra-substituted aryl wherein the
substituents are independently selected fromthe group
consi sting ofppal ogen, al kyl, al koxy, and -CF3; or
nono-, di-, tri- substituted heteroaryl wherein the
substituent(@ are i ndependently selected fromthe group
consi sting ghqhalqgen, al kyl, al koxy, and -CF3; Q
represents ﬁﬂRene or ethylene; Mrepresents an
aryl, d@=efinyl, isoquinolinyl, dihydroquinolinyl or
t et rahydr oq | groyp whergin said groups can

i or di ubsti@hted with substituents

P 8d from the group consisting of
OCF3; NFF3: hydr oxy- al kyl; hal ogen;

-, alfkyl -O-(CH 2)2 4-0; R

Mrerei n/f Rnis independently selected

fromthe group consisting of hydrogen, alkyl

(optionally substituted by one, two or three fluorine

atons), cyclopropyl, cyclopropyl-nethyl, -C(=0 OR'

a%fe =0 -R' wherein R' is Cl-C4-al kyl, -CF3,

- -CF3 or cyclopropyl; and R

"NH-CC=0-(0OO0-1-(CH2) M CH2-, wherein R" is alkyl or

cyclopropyl; Rl represents alkyl or cycloalkyl; nis

t W& i ppbeptl rogroria sik-megnbaied, ingp dgarofasedparomatiqFing containing

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

position;

V represents a bond; -(CHy),-; -A-(CHy)s-; -CHa-A-(CHay)i-; -(CHaz)s-A-; -(CHz)o-
A-(CHy)y-; -A-(CHy)y-B-; -CH,-CH,-CH,-A-CH;-; -A-CH,-CH,-B-CH,-; -CHo-
A-CH,-CH;-B-; -CH,-CH,-CH;-A-CH,-CH;-; -CH,-CH,-CH,-CH,-A-CH,-; -A-
CH,-CH,-B-CH,-CH,-; -CH,-A-CH,-CH,-B-CH,-; -CH,-A-CH,-CH,-CH»-B-;
-CH,-CH;-A-CH,-CH»-B-; -O-CH,-CH(OCHj3)-CH,-O-; -O-CH,-CH(CH3)-CH,-
O-; -O-CH,-CH(CF3)-CH;-O-; -O-CH,-C(CHs),-CH,-O-; -O-CH,-C(CHs),-O-;
-O-C(CHz3);-CH»-O-;  -O-CH,-CH(CH3)-O-; -O-CH(CH3)-CH,-O-; -O-CHs-
C(CH,CH,)-O-; or -O-C(CH,CH,)-CH,-0O-;

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



S is theinteger 2, 3, 4, or 5, t is the integer 1, 2,
3, or 4, uis the integer 1, 2, or 3; and v is the

WO picegza232, 3, or 4; and optically pure enantiRCEIB006/051641
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m xtures of enantiomers such gfiS racemates,
di astereoners, m xtures of dlastereoners
dlastereonerlc racemat es, m xtures of dlastereoneric

sEmts uﬁﬁﬁ)s i n%g{j oncﬁsdlv‘eér o?%etfdggﬁb%tl X’Bwherem

solv tes of suc s, and norphol ogi ca
Atlmosm;bsmtuchtaamoindd:pegddzmlycsleklcmd]fromhhﬂ efoup wonssttdgeof halogen,

P TS0 R T SO M i e

a§1§’é%ﬁﬂieﬁ@ & ﬁhé]gieﬂﬂélntly"\@@é&éd" i $hd gﬁ)ubn&ﬁﬁféfmg ANthlogen,
the configurations at "positions 3 an

pilket iatkons, andn§Fef formula (1) are 3R and 4S,
respectively. 4. A conmpound according to any one of
clainms 1 to 3, wherein Mrepresents an aryl,

q@) Reteséiits methsadionedhiyieyb; di hydroqui nol i nyl or

t et rahydr oqui nol i nyl group wherein said groups can
optionally be nono- or di-substituted with

i nd den | d _f .

i%{?:fr Sérg%g[sz f '(ng | E&ﬁz’n g%g%@,e | &%&gl;ﬂofl@g! tdﬁl?fdﬂ)rqﬁﬂl%hnyl or

hyﬁﬂn’alhydlroqhihylinyl habqg @Ihclzjeai kaill - g SH2Nn OoptioGlRy be \/\T}OHO or di-
-0 (CH2)2.4-0; | R 2 CH2 4- CH2-

R'Sllﬁiséltqt %ﬁa@mtwt%gﬂemem& %?Sﬁcm)eg@motbﬁ g%wsﬁoglglg@gg of
d |,

Ofalks)l/ Eﬂkgg @UF%’ C%Qéch}%%&%g 3313290 63%: %?)5 I(FJ% y([@ELD%IGHZ’

Cakkpbﬂh@fézdmﬁdl RigNt(@szr)xyz;—@He oﬁheodlalRfslslintlcpe@dently selected

rein M re res radi.c

RO i BURNGRE o Mdroehs TV Pef SHLS asluféﬁﬁ%utﬁ%%?ng two
h u T ”
N (A Muoree b Eidprofbic efelbbigp kel SC(RIOR”,

Cﬁq@r%pywhﬁcm Ci€-atkid, cEB;, -@beFPs ocHaclopropyl; and
X OB EPY0 3, DO U SRS Qi Gy bR

R represents alkyl or cycloalkyl;

n is the integer O or 1;

r is the integer 3, 4, 5, or 6;

s is the integer 2, 3, 4, or 5;

t is the integer 1, 2, 3, or 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.



R3 represents nethyl, nethoxy, chlorine, or -0-CH
2CH2- O CH3. 6. A conpound according to any one of

wW@L@o/e9237to 5, wherein Qis nethylene. 7. A cROpBMEH/051641
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according to any one of claigs 1 to 6, wherein W
represents phenyl substituted by V in para position or
the follow ng radical:8. A conpound according to any

ORe f i . , b n i - C . .

"R BRIBYT finf o AEREL I Heleh R R e 1, and the ring

r achstileniss CON(ROEQtM anteWgVeUprdtrads theactubther 1) vi a

its oxygen atom or -OCH2CH2O-. 9. A conpound

according to any one of claims 1 to 8, whrein Uis a

MN0A cHhpout abddrding UBStlatnit ©CwREEIAY h. isRET Biddet D€and the

substituents are independently selected fromthe grou

c opfigratings of poratiang Srandad ¢fythe piplekiding ringred forgraa (I1@re Jik and

azgpound.aﬁcording to any one of clainms 1 to 9,
TSR Y's cyclopropyl. 11. A conpound according to

claim1l1, selected fromthe group consisting of: (IR*

5S*, 6R*, . . .

75 */y compauid3aqeotdig by B01S- ofi FHmSrlotopherisegin-N reprgsepts an

DaBEY iy SoffoBheY G gloduiRpihIOA Ry GRARAIHY Group

4 nhérefiiB s{id -gehilsr an Jpbiodaltyl be hwnphendikyybsptusgaly vith ploestithents

}- pi peridine-3-carboxylic acid . .

CdeBEIspYY -Sfflsqﬁ@@ﬁﬁakiiwzgrm AyIsistEA 2) 1fkodnbery; -OCHs; -CFs;

y Tk S b6, AL T GRASTARSIO RCABYL O PRRIXL N

cYCHops-61bist,-1Brere tRiox ynd@persteht)y sdlected fipmatie gequp consisting of

f;ng{l‘rr;q%grg S@ih%ﬁr&gg%{g{ pg(e:?)(‘))_)ﬁlm ) -qure?ng llg’; E’shé?-&}ah%il,p-%m,
c hoxy- 2- net hyl - benzyl ) - am de, 4- {4-[ 3-
(%ggﬁF%?gygwﬁﬁgﬁgﬁhorg-phenoxz)-propzl%-phenyl}-éipgﬂ

di ne- 3- car boxylic acid

cycl ppropyl -( 2. 3-di net hyl - he l.) - amni de .

S50 R PP BB Y Rl Aoy My M rprasy e
} f@ligweng etidiet:3- car boxylic acid
c¥¥lopropyl-(2,§-dinethyl-benzyl)-anide,

4R [ 342

- chlBro- 6-fl uor o- 3- net hyl - phenoxy) - propyl ] -p
cycl opropyl {(2, 3-di net hyl - benzyl ) -am de, and
X

I di ne-3- carboxylic acid

Q , wherein R? is methyl or chlorine, R” is hydrogen, and R*

is hydrogen, -CH,CH,-O-CH;, -CH,CH,CH,-O-CHj, or R’NH-(CH;)q1-CH,-
wherein R’ is -CH,-CHEF,, -CH,-CF3, cyclopropyl, -CO-CHs;, -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-CHa.

6. A compound according to any one of claims 1 to 5, wherein Q is methylene.

7. A compound according to any one of claims 1 to 6, wherein W represents

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



4-{4-[3-(2,3,6-trifluoro-phenoxy)-propyl]-phenyl }-pipe
ridine-3-carboxy|ic acid

W@ ywbopapyl - (2, 3-di et hyl - benzyl ) - am de. 12. PCT/IB2006/051641
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conpound according to claim}; selected fromthe group
consi sting of: (3R,

45'*)-4-{4-[ 2- (2, 6-di chl or o- 4- et hyl phenoxy) et hoxy] phe
nyl } - pi peri di ne- 3- varboxyllc acid

cycl opropyl - (2, 3- dlnethylbenzyl) am de, (3R

45" )-4-{4-[2-(2, 6- hl or o- 4- met hyl - phenoxy) - et hoxy] - p
henyl } - plperldlnﬂ*é/ car boxylic acid

[ 2- chl or o- 5- ( 3- m8t hoxyH{ pr opyl ) - benzyl ] - cycl opr opyl -

de, (3R
45')-4-{4-[2- (2, 6-drChl or o- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-34 carboxylic acid

[ 2- chl or 0- 5- ( 2- met hoxy- et-hyl ) - benzyl ] - cycl opr opyl -ani d

e, (3R

45) - 6-[ 2- (2, 6-di chl or o- 4- net hyl - phenoxy) - et hoxy] -r, 2",
338, 4A conpéindreexafiygr 0-anfy nd' off blqjxyls il db Ty h8teirc &rib o&iALCH,O-

3?){‘: ngg%%#ﬁg& grgl(e%épr:gg Q@E}/ cgsres the )blva nt racllcal is linked to the

Rp[12 of forButl @ViQie takbth - d}h E}r@thoxy]-l\Z\S\
? g ﬁexahilldlr(g)tkLl ; Xﬁl’f%ﬁﬁyn di n - Car boxylic acid

[ 2- chl or o- 5- (2 nethoxy et hyl) - benzyl]

cycl ccaqrdin .claim ..
g E%@Bé&l arcg% %I}geto ga]n&%legygﬁ ? % ]W_hffg]htUols a mono-, di-,
46r Jri-4utlsfitubelt fhenft, dihetdiohe- sﬂbﬁﬁﬁéh‘té m@hﬁwp&ﬂdenay Rersyttd Brom
henyl } - pi peri di ne-3- carboxylic acid

{ thecgipar eprsisfipg obhalpgan, alkyl. etkeyy amidn6ls.net hyl | - benzyl

}- cycl opropyl -am de, (3R

45')-4-{4-[2-(2, 6-di chl or o- 4- et hyl - phenoxy) - et hoxy] - p
heoy! A popgbutd nee@dingatdaxyl ére atichims 1 to 9, wherein R is
{2-chloro-5-[(3,3,3-trifluoro-propi onyl am no) - net hyl ] -
b&WZPOPYL- cycl opropyl - ani de, (3R,

45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid {2-chl oro-5-

[ (ty & cepppyd aetondihg anclaio) 1 eeteeteld]frdme drydrogp consisting of:
cycl opropyl -am de, (3R

45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
hemy } 590 psx, dyge-7 {;14 Fﬁ(r Dol 6 Adro- Iphenoxy? propyl] phenyl}
[ 5- (acet yl ami no- et 2-chl oro- benzyl'] - cycl opropyl -
nBPediaza-bicyclo[3.3. 1]nonane 6-carboxylic acid  cyclopropyl-(2,3- dlchloro—

benzyl)-amide,

4-{4-[3-(2-chloro-3,6-difluoro-phenoxy)-propyl]-phenyl }-piperidine-3-carboxylic
acid cyclopropyl-(3-methoxy-2-methyl-benzyl)-amide,

4-{4-[3-(2,6-dichloro-4-methyl-phenoxy)-propyl]-phenyl } -piperidine-3-
carboxylic acid 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,



(3R
45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p

whemwgl1292p1 peri di ne- 3- carboxylic acid PCT/IB2006/051641
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[ 2-chl oro-5- (2- et hyl am no- eghyl ) - benzyl ] - cycl opropyl -

am de, (3R

45')-4-{4-[2-(2, 6-di chl or o- 4- et hyl - phenoxy) - et hoxy] - p
hgnyl |

B ST e PRV DRyt pinsridine cagboryti

e acifl R;lopropyl-(2,3- d1methy1 benzyl)-amide,

45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

{ 4-@hizong &cm%rc( 3, rﬁet%ltﬂhb%)&W{pﬁ’%BﬂPﬂi&?MLlﬁﬂ&ﬂftﬁﬁe gt hyl ]
-benzyl }- cycl opropyl-am d

4sarpoxiylicsmacieychopsontil ¢ AB alimethy rberiry D-apkideioxy) - et hoxy] - p
henyl } - pi peri di ne-3- carboxylic acid

[ 2- chl or 0-5- ( 2- et hyl am no- et hyl ) - benzyl ] - cycl opr opyl -
m4det-[3(@Rhloro-6-fluoro-3-methyl-phenoxy)-propyl]-phenyl }-piperidine-3-

45')-4-{4-[2- (2, 6-di chl oro-4-net hyl - phenoxy) - et hoxy] - p
h&# p}ylm a5tk o el apaormyl- (2 Ardimggy |- be%boﬁmlde and

[ 5-(2-acetyl am no-et hyl)-2-chl oro-benzyl ] -cycl opr opyl -

am de, (3R, 4S>4-{

44[ {2-[6226; @lnﬁmo@mhénmi bwpynmﬂwmmﬂmeﬁ carpbeyliel  acid

}-pi.p er|d| oxylic acid
{ sYahpepy-@ %@W&gﬁw& #1%mi no) - met hyl ] - benzyl
}- cyclopropylan1de (3R
4S) - 4-{4-2- (2, 6-di chl or o- 4- net hyl - phenoxy) - et hoxy]
- pReAydonipophg ecdodding tBelaipat elegteiddraae ihet group consisting of:
(2-chl or o- 5- et hyl am nonet hyl - benzyl ) - cycl opr opyl - am de
,» (3R,
4{33R>x4 &34*)[42{4 8- gligedhl 269-= Aemtﬂﬂyﬁm@blﬁmﬁheﬁm%y&ndme 3-

- phenyl }-pi peridine-3- carboXylic

( 2ardhxFicoacsl exebdpogiydhy.Pahinaditenzyl)- @I@hi?yl ) -cycl opr opyl
-am de, and (3R
45')-4-{4-[ 2- (2, 6-di chl oro- 4- net hyl - phenoxy) - et hoxy] - p

hesr:| 35 pi-pe[i-t eBichl oo - HMWlipﬁerﬂﬁdyﬂethoxy] phenyl }-piperidine-3-
[ 2- chl oro- 5- (2- cycl opr opyl am no- et hyl -benzylf cycl opr
oswbamlu:eamdl Chlprsrﬁafwéél@fy@mpy@obﬁ@éxlﬂW@ﬁpr@a Wpdmiseng
a conpound according to any one of clains 1 to 13 and
a pharmaceutically acceptable carrier material. 15. A

c(mpoaﬁ?4a4qm(ﬂ,i6rcgcmoro?mmeidmphénmy?bmxﬂ p}mnm -piperidine-3-
OSI.T10on C | O _Cl al or use as
%}}3 f%ec ¢ 'es[]ng'mﬁthé’éi‘rﬁ%bdb%% Fbﬂ?lﬁar%l Ypdeone

of clainms 1 to 13 for the preparation of a
pharmaceuti cal conposition for the treatnent or
p(ﬂbh‘flif)aée[%(?oﬁ ddhkeadescthykepheasxprethadydtled,X.4',5',6"-hexahydro-

DY REIENRN: > CORBLRI Y adP? - dtorotS B miRORP RS -benzy -

cyclopropyl-amide, and
(3R, 45)-6-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-1',2',3",4",5',6'-hexahydro-
[3.4']bipyridinyl-3'-carboxylic  acid [2-chloro-5-(2-methoxy-ethyl)-benzyl]-

cyclopropyl-amide.

13. A compound according to claim 1, selected from the group consisting of:



renal insufficiency, renal ischema, renal failure,
renal fibrosis, cardiac insufficiency, cardiac

whypentndphy, cardiac fibrosis, nyocardi al i scPEB006/051641
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car di omyopat hy, gl onerul onepkyitis, renal colic,
conplications resulting fromdi abetes such as

nephr opat hy, vascul opat hy and neuropat hy, gl aucons,

el evated intra-ocul ar pressure, atherosclerosis,
restenosi s post angi oplasty, conplications follow ng
Va3 uksr-4-4a-[242 G dichlsuor 4rercshyl-pheixiy)-ethdy gl pheoy i epiperidine-3-

ARERRY Coghi | ve (2ielBrererled 2 aMisrs EUSTBHEo BReinyl benyl)-

t cpabpBPYISantigeh | Mmunosuppr essi ve agents, and ot her
di seases” known to be related to the renin-angiotensin
system

(3R, 45)-4-{4-[2-(2,6-dichloro-4-methyl-phenoxy)-ethoxy]-phenyl}-piperidine-3-
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-[(cyclopropylmethyl-amino)-methyl]-benzyl } -
cyclopropyl-amide,

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

amide.

14. A pharmaceutical composition comprising a compound according to any one

of claims 1 to 13 and a pharmaceutically acceptable carrier material.

15. A compound according to any one of claims 1 to 13, or composition

according to claim 14, for use as a medicament.

16. Use of a compound according to any one of claims 1 to 13 for the preparation
of a pharmaceutical composition for the treatment or prophylaxis of diseases such
as or related to hypertension, congestive heart failure, pulmonary hypertension,
renal insufficiency, renal ischemia, renal failure, renal fibrosis, cardiac
insufficiency, cardiac hypertrophy, cardiac fibrosis, myocardial ischemia,
cardiomyopathy, glomerulonephritis, renal colic, complications resulting from
diabetes such as nephropathy, vasculopathy and neuropathy, glaucoma, elevated
intra-ocular pressure, atherosclerosis, restenosis post angioplasty, complications
following vascular or cardiac surgery, erectile dysfunction, hyperaldosteronism,
lung fibrosis, scleroderma, anxiety, cognitive disorders, complications of
treatments with immunosuppressive agents, and other diseases known to be

related to the renin-angiotensin system.



