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(57) Abstract

The present invention relates to compound of formula (I) wherein R}, R? and R? are as defined in the description and claims and
pharmaceuticatly acceptable salts thereof. The compounds are nseful for the treatment of diseases which are associated restenosis, glancoma,
cardiac infarct, high blood pressure and end organ damage, e.g. cardiac insufficiency and kidney insufficiency.




fromone to three hal ogen, cyano, Cl-C3-al koxy and nitro groups; R3 is 5
H[CH(OR4)] 2-CH2-O- CH2- or R3a-(CH2)k-[CH(OR4)],-CH2-O; 3a R is hydroxy
or Cl-C3-al koxy; R4 is hydrogen or CE-C3-alkyl; 15 k is 1 or 2; 22

Qct ober 2003 WD 00/ 64873 PCT/ EP0O0/ 03555 2 1 is | or 2; and?piistohec@0®d cal |y
accept abl eVQ#&M64873% her eof . The presént invention al so rel af€&J/HrGo0355s

phar maceuti cal conpositions conprising a 5 conpound of forrmula (1) and a
pharmaceutically acceptable carrier and/or adjuvant. The piperidine
derivatives of the present invention have an inhibitory activity on the
natural enzynme renin. Accordingly, they can be used for the treatnent of

di sorders which are associated restenosis, glaucoma, cardiac infarct, high
bl ood pressure and end organ damage, e.g. cardiac insufficiency and ki dney
insufficiency- In addition, the present 10 invention relates to a nethod
for the prophylactic and/or therapeutic treatnent of diseases which are
associated with restenosis, glaucoma, cardiac infarct, high blood pressure
and end organ damage, e.g. cardiac insufficiency and kidney insufficiency,
whi ch net hod conprises adm nistering a conpound of fornmula (1) to a human
being or an animal- Furthernore, the present invention relates to the use
of such conpounds for the 15 preparation of nedicanents for the treatnent
of disorders which are associated restenosis, glaucoma, cardiac infarct,

hi gh bl ood pressure and end organ_damage, e.g. cardiac insufficiency and
ki dney insufficiency. The pr&%ﬁﬁkﬂﬁﬁﬁégﬂﬂ%n also relates to processes for
the preparation of the conpounds of formula (1). 20 WD 97/09311 di scl oses
pi peridi ne derivatives of simlar structure. However, these conpounds
di'splay a high lipophilicity. Unless otherw se indicated the follow ng
definitions are set forth to illustrate and define the neaning and scope
of the vari ous Thepmseusmantion cisartb bevillpgpdriienddrivativee rtbein mannfatimrsand

speci fi cat '&Qaérhé‘d&a%éﬁks 'Iﬁgﬁfmulh:s th@ﬁ-ﬂeﬁt@omﬁ&@es&o%@él'B;p%HBﬁie%fehmvaJ ofone to
25 sevené ggéq&annma four carbon aton(s )

pam

wherein
R is naphthyl optionally substituted by one to three C,-Cs-alkoxy groups;
10 R is phenyl or benzyl, optionally substituted by substituents independently selected
from one to three halogen, cyano, C;-~C;-alkoxy and nitro groups;
R is H-[CH(OR%)],-CHa-O-CH,- or R (CHy)i- [ CH(ORY)]-CHy-O-;
R” is hydroxy or C;-Cs-alkoxy;
R s hydrogen or C;-Cs-alkyl;
15 k islor2;



The term"alkyl" refers to a branched or straight chain nonoval ent al kyl
radi cal of one to seven carbon atons, preferably one to ff é rbon at ons,
unl ess otherwise indicated. This termis farther exenplif PATS '85

radicals as nmethyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t- butyI
and the like. 30 The term "hal ogen" refers to fluorine, chI orine, brom ne
and i odi m&yod8™ chlorine and fluorine being preferred. P@ZE@t3EEr 2003 WO
00/ 64873 PCT/ EPO0/ 03555 -3 The term"” alzkoxy- refers to the group R -0,
wherein R |s al kyl. The term "al kylam no-" refers to the group HR N-,
wherein R ilsisl Ryp an¢he term "di - al kyl arni no" refers to the group R RN
wherein R ghermceafi@llplalcyptabitbalistthérsnf phar maceutical |y acceptable salts”
enbraces salts of the conpounds of 5 formula (1) with inorganic or organic
aci ds such as hydrochloric acid, hydrobromc acid, nitric acid, sulphuric
acid, phosphoric acid, citric acid, formc acid, maleic acid, acetic acid,
succinic acid, tartaric acid, nethanesul phonic acid, p-toluenesul phonic
acid and the Th beasemhheéﬁnaﬁ als@eﬂat&m|;ﬁahﬁadeuﬂdan@nq;ogﬁahﬁmnpdsﬁpdet ail, the

pr esent |nvent|o 9 ounds f forrru , ,,_ /OR2
e € n Sopopdd E ELBRS (13RS flatt BLAM R bk b e -
al koxy groups; R2 is phenyl or benzyl, optionally subst I tuted by

substi tuents ﬁhaewﬁémdeyvasr;@me%&tbﬁpref% FV6REOR kiive ap imbibiteroeamty @yfélﬁo
Cl- C3- al kgupardlRdzyihé femirg hotHI8ingVDtHaB cdrfbdwysdd ot et dayhent ofildacders whiat hyl ,
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triazolyl da%@%ﬁek@ayms@ﬁcwmn@d@@newseﬁ%nm 2 dm* &)@)PI @zntcs aI koxy,
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L which are associated with restenosis, glaucoma, cardiac infarct, high blood pressure and
end organ damage, e.g. cardiac insufficiency and kidney insufficiency, which method
comprises administering a compound of formula (I) to a human being or an animal.
Furthermore, the present invention relates to the use of such compounds for the

15 preparation of medicaments for the treatment of disorders which are associated restenosis,
glaucoma, cardiac infarct, high blood pressure and end organ damage, e.g. cardiac

insufficiency and kidney insufficiency.

The present invention also relates to processes for the preparation of the compounds
of formula (I).

20 WO 97/09311 discloses piperidine denivatives of similar structure. However, these
compounds display a high lipophilicity.

Unless otherwise indicated the following definitions are set forth to llustrate and

define the meaning and scope of the various terms used to describe the invention herein.

In this specification the term “lower” is used to mean a group consisting of one to

25  seven, preferably of one to four carbon atom(s).

The term “alkyl” refers to a branched or straight chain monovalent alkyl radical of
one to seven carbon atoms, preferably one to four carbon atoms, unless otherwise
indicated. This term is further exemplified by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl and the like.

30 The term “halogen” refers to fluorine, chlorine, bromine and iodine, with chlorine

and fluorine being preferred.



20 k is 1 or 2, when R3a is hydrogen, k is O; 1is 1 or 2; and

phar maceutical ly acceptable salts thereof The conpounds Of%%B nBIa I have
at |east three asymmetric carbon atons and can exist int £

optically pure enantioners, racenates, diastereonmer m xtures,

di astereoneric racemates, m xtures of diastereoneric racenates, |n whi ch

t he rel a3t ober 2003 WO 00/ 6487% PCT/ EPOQ 43555 PCTAPY#RSI5gur at i on
of the three piperidine ring substitutents has to be all-trans as shown in

formila | TNOrHE e, STEACR T AblouO R HISRR A PR Banfacemt s,
dlastereonerlc M Xt ur astereoﬁer C rdcema fi xtures of
di astereoneri ¢_racenptes can be_sepayated accordlng to usual nethods, e.g.

by col um chr&%ﬁﬁﬁ&? WﬂlHfﬁﬁyﬁﬁh%ﬁPBhﬁpaﬁrﬁbﬁ?“ '5aiplc and the |ike.
Mo ti | th t, t t ft b
Nore PartEcul oployi B BEESSHL: LSO LEbabeo ho GE B pymoawl . e

C, -C3-al koxy group. In a nore preferred enbodi nrent R is napht hyl
substitut ed bybemenCiph@3nadekioselly grcoppble paﬂte’feartaaﬁeysaltsreﬁthompdundaof urt her
preferredg @emgmgam inb ni%'o&‘%\énﬂra%?sdcﬁ al lﬁ;d%ﬁﬂ%n% Bl }c 18310

oVi p) e

substituent pr ng the connection e plperl QEEGr the
conpounds Béfic apigy slplpriqarid, phespheriefcd, @é@c%@@ fdmireagtd, Hﬂercgddemyt

substi t ut %Eﬁdbéhcei'ﬂ?c def, &zmaeea@d Sﬁaaés&r%mmc SO PRSI Ches gh&ﬁeaa@aﬁmf%e

d - C3-al oxy Qups i n conbination w one to three hal ogens Preferably
t he benzyﬂ ﬁ;r‘%ﬁﬁ‘?r§n§ﬁﬁ§¥lFf‘?.ﬂﬂ‘€’éBWa’é‘ﬁ@5Cz C3-al koxy or by one Cz-C3-al koxy
15 group in conbination with one to two hal ogens. The preferred

Cl - C3- al koxy f fluorine. In a
nore pref erregﬁgﬁg &ﬁ%%g?emﬁﬁxnn%g\%&{t%c g%nedh%lr ér oup is in ortho
position to the substituent provifing the connectlon mnth t he
phenyl pi peri di ne of the conpoun of formula (1). In a preferred

enbodi ment, the present inventifon cpnprises the above conpounds 20 wherein
R3a is hydroxy or Cl-C3-al koxyl Particularly, the invention relates to
conpounds wherein R3 is 3aR¥ - 2)ke[fiﬁ%ﬁ%4)]|-cm2 O or
H[CHOR4)]2-CH2-O-CHZ-. In a prgferred enbodi nent, the invention conprises
t he above conpounds wherein |

O\/\/O\ 2
10 R
wherein

R is naphthyl optionally substituted by one to three C;-Cs-alkoxy groups;

R is phenyl or benzyl, optionally substituted by substituents independently selected
from one to three halogen, cyano, C,-Cs-alkoxy and nitro groups;
15 R3 is hydroxymethyl, imidazolylmethyl, triazolylmethyl, H-{CH(OR*)],- CH;-, or
H-[CH(OR*)},-CH,-O-CH;-, or Rsa—(CHp_)k-[CH(OR‘)];—CHZ-O-;
R™ is hydrogen, hydroxy, imidazolyl, triazolyl, C;-Cs-alkoxy, Cy-Ca-alkoxy-Cp-Cs-
alkoxy, hydroxy-C,-Cs-alkoxy, C;-Cs-alkylamino or C,-Cs-dialkylamino;
R*is hydrogen or C;-Cs-alkyl;
20 k is1 or2, when R* is hydrogen, k is 0;
1 islor2;and
pharmaceutically acceptable salts thereof.

The compounds of formula I have at least three asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, racemates, diastereomer mixtures,

25 diastereomeric racemates, mixtures of diastereomeric racemates, in which the relative



is . 25 More particularly, the invention relates to corrpounds V\/nerein R3
is CH3-O CH2-CH(OR4) - CH2- O, H-[CH(OH)] 2- CH2- O CH2-, a}}g)

(OR4)-CH2-O _ Particularly, the invention relates to the 98t°E’8rr1%Q9.§nds
wherein R4 is hydrogen. The invention especially discloses conpounds of
formula (1) and pharmaceutically 30 acceptable salts thereof, selected
from 22 CKPOHEAB72003 WO 00/ 64873 PCT/ EPOQ) 03555 -5 1) PCI/EP00/63555

(R) - 1- met hoxy-3-[(3S, 4R 5R) - 4-[ 4- [3 (2 fnet hoxy- benzyl oxy) - pr opoxy] -

phenyl] -5 n?Lc[nst hodﬁ n%;plht hal eanenXus thoxg/ts i pe |%i]|]n 3-yl xy] .- pr opan-

2-0l: € piperi g substitut asto -frans as s own in

(3S, 4R 5R) fdm’éltlal Jh¢ Z}Vﬁmm@)nbyad@ed]zqﬂﬂmsg/ﬁormsoﬁmeyr]atés diastereomeric mixtures,

pheny! ]3) 5& QRi‘ila_s{E?éoﬂ%i‘x}é AR GH ffinfe 0 HRURAbETR  RRTaHs Rard b¥ bibleaP T OPAN-

(3S, 4R, 5R) aacqr@ng@ psval FRgthsias: %éﬁﬁ@lwamwva%wﬁ% ghergyer shyomatography,
met hoxy-GnapiRlitadmdnhelikel met hoxy) - pi peri di n- 3-yl oxy] -3- (2-nethoxy-

et hoxy) - propan-2-ol; 10 4)

(R -1-[(3S, 4R, bRye [mti{:lsar(ﬁﬂmrptdsmtynmgﬂimyﬂebxgp)to p«pmpowyc}&qfhbmblo]re for{rida

gre E)Bg.)r(]yZ ng‘mt hgen?n R is naphi}dﬁ opxzmzﬁll E rs{lt(zli.'llted by c}/neoé( y&g-a]ioxrr}? fErrIg Irln arxlx(:l)(-)re
[3-[4-[(3S f'é?erﬁala)err?b'oh.(n@mﬁugn%}m{ﬂ s@sﬁmwmoaﬁe)cl&: BB By, ‘preferably
napht hal en- 2 yI met h%mﬁ P eridin ¥ henoxy pr opoxyT.

enzonitril gxe PE: IB er preferred embochmen OoXy group is in meta posmon to the

2-[3-[ 40 (aﬁwsﬁﬁfﬁt@road{ng Blecdnhecdb®iith BrePabériniie 61RO ¥ fhre 20ffowRdsyFXy

napht hal eng n‘i)Rhoxy) pi peridi n-4-yl] -phenoxy]-propoxy] -benzonitrile;

7) 2-[ 3- [4 SR) - 3-[(R) - 2- hydr oxy- 3- ( 2- met hoxy- et hoxy) - pr opoxy] - 5- ( 4-
met hoxy- napht hal en- 2-yl met hoxy) - pi peri din-4-yl] -phenoxy] -propoxy] -
benzonitrile, 2 )fen'ed embodiment, R is benzyl substltuted by one to three C;-Cs-atkoxy

R) - 3-[ (35S, 4R 5 ht hal 2- t hox tro-
O SR S s oL Do ARl o 2Rl B0 age%tareamﬁc?x&f‘)
(R-1-] (SB;eﬂdRatﬁﬁ)heSe;(aﬂr} gretphie xgbstiajpddtyaine IC, 2:ydlle@tyosby Joné () 45 {aBedxg- ni t 1 0-

PSFnB)r()é)D;aﬁr %Bogloml'ﬁn;t{%lu)ith oFx)leQ {woqnapogeny jl"ge gleferred[cllcg-h]ﬂ) ' grbgg 95' -1
methoxy, the preferred halogen is fluorine. In a more preferred embodiment, the above
mentioned alkoxy group is in ortho position to the substituent providing the connection

with the phenyipiperidine of the compounds of formula (I).

In a preferred embodiment, the present mvention comprises the above compounds

20 wherein R is hydroxy or C;-Cs-alkoxy.

. . . - I
Particularly, the invention relates to compounds wherein R is

Rh-(CHz)k—[CH(OR4)]I—CH2~O— or H-[CH(OR*)],-CH,-O-CH,-.

In a preferred embodiment, the invention comprises the above compounds wherein |

is 1.

25 More particularly, the invention relates to compounds wherein R is
CH;-0-CH;-CH(OR*)-CH,-O-, H-[CH(OH)];-CH;-O-CHs-, or
HO-CH,-CH(ORY)-CH,-0O-.

Particularly, the invention relates to the above compounds wherein R*is hydrogen.

The invention especially discloses compounds of formula (I) and pharmaceutically
30 acceptable salts thereof, selected from



2-01; 25 10)

(R)-1-imdazol-1-yl-3-[(3S, 4R, 5R) - 5- (4- met hoxy- napht hal en- 2- ES' nmet hox C}Q
4-[4- [3-(2-nitro-phenoxy)-propoxy]-phenyl ] 22 October 20

- pi peridi n-3-yl oxy) - propan-2-ol; 11)

(R-3-[(3S, 4R BI“BI% 4-14-1 3- (5 $uoro 2- met hoxy- benzyl oxy) - pr opoxy] phenyl)
-5- (4- meVRd} pht hal en- 2-yl net hoxy] - p| peri di n- 3- yl oxXBFT/ER@ERAE
1,2-diol; 30 12

R)-3-[(3S, 4R 5 -4s 2= Ghl r 5-
ﬁre% hoxgl( napht hal €P2)[f"n+s %EQS%%%RE i%)/ ")?»Q'1 ig’}mg’&"@?%ﬁh? ‘2 cliol;
13) (R-3- [ (3S 4Ft1@ﬁ)]~544 Ibﬁh@ﬁ-r(@hﬂﬂeh@éylﬂbﬁmmi@ﬁhdm -Bloey]-pripny |
]-5-(4 met hoxy- napliltopal en- 2-yl met hoxy) - pi peri di n-3-yl i net hoxy] - propane-
1,2-diol; 14)

(35 4R, 5R) [4-[ D] @)(lzmntémn’esdz(s&éhzmmdﬁ)Bﬂﬂapcrhy:}:y—phmk})-ﬁoﬁéx}azs

t hoxy- ht hal TRE N e 2.0ct ober 2003
V0 00/ 64373 PCT] EPETHaag oo B PR sl SELRARA Sy ey B!
(3S, 4R 5R) - 3-i mi daZ@k- | -yl net hyl - 4- [ 4-[ 3- (2- net hoxy benzyl oxy) - pr opoxy] -

phenyl ] - 5- (4 ”Ets'j'%@ 1DRE§1&EE'§R)Q@ r#lznﬁltehﬁﬁ’)oeoxy ﬂh{}%f?f@?’ﬁ{gcﬂ o

16) (S)-3-[ (3S, 4 R -4-]4- enzyl oXYy- prop 1al en- 2-
yl met hoxy) - p| per i BEthog: %Phﬂla WogHapigerdin: JQKY -5 ?-rm)ethoxy—

(R) - 3- [(38 4R, 5R) - 4hd4) ;*pr@.az‘ﬂl oxy pr opoxy) - phenyl ] - 5- (napht hal en- 2-

yl rreth - pi peridin-3- - propane- 2-diol; 18) (S)-3-[

(3S, 4R - 4- [44 %() Hﬁ%@%éﬁﬂ%@%ﬁp‘?%ﬂgw )-R5RRSl 5nylfﬁ (4-

apht hal en 2-yl met haud —ﬂpﬂﬁlﬁleﬂlznﬂﬁeﬂﬁbﬂﬁtﬁ &¥din-§108A e methylnthgl ;. 19)
(R-3-[(3S, 4R 5R) 4 ?&/;g lp(2 met hoxy- benzyl oxy) - pr opoxy] - phenyl] 5- 10

(napht hal en- 2-y| met i peridin-3-yl nmet hoxy] -propane- 1,2-diol; 20)
(R)-1-[(3S, 4R 5B) mfa[ B[ 3394165H)mamzz*»mdtfomh@wl 9>(¥Jmélﬁ&ﬂr0><y]- pheny ]

-5-(4-neth ht h
net goxge pr gggnngp %m Zlhéd Fye}’dgj IghenOXY] -PTOPXJJ)’} -benzonitrile;

(R)-1-[163S, 4R, 5R) -24E3H4-E[(§r416’5ﬁ)+3ﬂHRM%M%mwwrW}-Bf(ﬂaﬁwbxy—l5
e e sl s M TR R i e
(R)-1-[ (35, 4R 57 MHs- [ BARSRILHRb2Bydnivcx(a-bettid assexy Ppapexy)s-pheny |
-5- (4- met hoxy- nap%é@$ﬁ%a§ﬁt¥h£@ 5 r}%éﬁmﬂ})-% pert n-_t}?’y_l}x%ﬂ?e)%lcy]_-gfopoxy]-
benzonitrile;
20 8) (R}-3-[(354R,5R)-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-(2-nitro-
phenoxy)-propoxy]-phenyl]-piperidin-3-yloxy]-propane-1,2-diol;
9) (R)-1-[(35,4R,5R)-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-(2-nitro-
phenoxy)-propoxy]-phenyl]-piperidin-3-yloxy]-3-(1,2,4]triazol-1-yl-propan-
2-ol;
25 10) (R)-1-imidazol-1-yl-3-{(35,4R,5R }-5-(4-methoxy-naphthalen-2-ylmethoxy)-
4-{4-[3-(2-nitro-phenoxy)-propoxy}-phenyl]-piperidin-3-yloxy)-propan-2-ok;
11) (R)-3-[(35,4R,5R)-4-[4-[3-(5-fluoro-2-methoxy-benzyloxy)-propoxy)-
phenyl)-5-(4-methoxy-naphthalen-2-ylmethoxy]-piperidin-3-yloxy]-propane-
1,2-diol;
30 12) (R)-3-[(35,4R,5R)-4-[4-[3-(2-chloro-phenoxy)-propoxy]-phenyl}-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propane-1,2-diok;
13) (R)-3-[(35,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-3-ylmethoxy]-propane-1,2-diol; -
14) (35,4R,5R)-[4-[4-[3-(2-methoxy-benzyloxy)-propoxy}-phenyl}-5-(4-
35 methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yl]-methanol;



met hoxy- propan-2-ol; 20 23)

(R-1-[(3S,4R 5R) -4-[4-[3-(4, 5-di fl uoro-2-nmet hoxy- benzyl ox pr op %%/0]
phenyl ] -5-(4-met hoxy- napht hal en- 2-yl net hoxy) - pi peri di n- 3-44 9%pper 103
met hoxy- propan- 2-ol ; 24)

(R-1-[(3S,4R 5R)-4-[4-[3-(3, 5-difluoro-2- net hoxy- benzyl oxy) - propoxy]
phenyl ] WQOPMBﬁbt hoxy- napht hal en- 2-yl rret hoxy) - pi peri di mCImpb@ay3s - 3 25
nmet hoxy- propan- 2-ol ; and 25)

R)-1-neth - 3- S,.4 4- b | h |
'S (4t ﬁéiﬁaié%rra?%ﬁ%r%@r#a%@a—%"éy(a.rﬁ”té By propen-T o
E)rR ;)pzin 2t ﬁl An ephantjab(y-npakégri=ptihakmmyinttitiosy)-piperidine dlhydrochlonde,

- 1- met hox

met hoxy- benzil §>§§/§ § 'ﬁ@é%% ‘éh‘%ﬁ% ﬁ? b“'("g"lf’ﬁ}f'l’r'eorpﬁwSB}}?BHL'PI{B?M%@W?‘Wt hoxy)
{)rhperr ]glr 2230%:/|t oxy}lmqﬂncuqy&qm;ﬂendm 2dythngih aryr]é%:gg;?zglgﬂglrdhyl ;acceptable salts 'I I

ereo er _especi a
preferred conpogﬁgz) ?%W‘géﬁ "b ﬁypaqqo é’ﬁ%ﬁﬁﬁf@éﬁﬁﬂm 2P Y
Pgn%zl (r)ré%/)ho)rzr OpOXXl]nep;ii'{anylph ]pendm-.a-ylmethoxy]-pét;}::agle 1,2-diol;
yl met hoxy] - prloggﬁeé)l giﬁ%fﬁﬁ %Qnd %hg)_ m}a“cf?g’u {} E@BP’&BTPQE%@'?'S t her eof .
A further especi aﬂdayhﬁlakhe?-ymﬂmm}plpnddms3—ylmethoxy]—propane-1,2~diol;

(R)-3-[(3S, 4R 5R) - 4-[4-[3- (5-fl uoro-2- 5

met hoxy- benzyl @yy)mpg %@%%%W[ﬂ%@éﬂﬁ%@;ﬁﬂﬁxﬂ%ﬁﬁg ,§p]y§ met hoxy]

pi peri di n- 3-yl oxy] - pr opane- 1 d phar maceut’ica table salts
theredP. A furt hdmephibelerd-yinegiasy spipeadiaciyasieoxyls PTOPaDe 1,2-diol;
(R-1-[(3S,4R 5R)-4-[4-[3-(5-fluoro-2- nethoxy-benzyl oxy) - pr opoxy]-phenyl]
=5- (4- met hoxy- pey(R)ia| (884R; 3R|)¥m!:4hk3xc§5}ﬁuoro 2-methoxy-benzyloxy)- pro

pi-peri di n- 3-yl oxy ¥ and har maceuti ca ccept abl e
salts thereof. (?}Jh,&n?dg%t {:40F%es n‘TLﬁ%;eer 8’8')@6%@%%1 ?

(R) - 1- net hoxy- 3- [r(lasmdﬂpﬁc@an@—{um [3 (2- net hoxy benzyl oxy) - pr opoxy]

- phenyl] -5-(4-nethoxy-napht hal en-2-yl net hoxy) - pi peridin-

3-yl.nmeth C th f.
The § yent: on aPREHRERRER) s B ?3’1"@‘"’?@???6’@’ A, (e
conpodrd 15 as EERHed- @b’é‘@@%’ﬁ&aﬁl -t gaPiReridicEploapE carri er

and/ or adj uvant - nl&fBophpfopageMéli cal conpositions may conprise in addition
one or nore conpounds active against restenosis, glauconma, cardiac

i nf t, high di

meut 1 6i ency SHORGOEy KRR AP AR o LA epp s ¢ 1 onal
phenyl] -5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-
methoxy-propan-2-ol;

20 23) (R)-1-[(38,4R,5R)-4-[4-[3-(4,5-difluoro-2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-
methoxy-propan-2-ol;

24) (R)-1-[(3S,4R,5R)-4-[4-[3-(3,5-difluoro-2-methoxy-benzyloxy)-propoxy]-
phenyl}-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-
25 methoxy-propan-2-ol; and

25} (R)-1-methoxy-3-[(35,4R,5R)}-4-{4-[3-(2-methoxy-benzyloxy)-propoxy] -
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-ylmethoxy]-
propan-2-ol.

An especially preferred compound is (R)-1-methoxy-3-[(35,4R,5R)-4-[4-[3-(2-
30 methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidin-3-yloxy]-propan-2-ol and pharmaceutically acceptable salts thereof.



conmpounds are angi otensin converting enzyne-inhibitors, e.g. captopril
l'isinopril, 20 enalapril and cilazapril; angi otensin- (1)-receptor
antagonists, e.g. lorsartan and valsartan; diuretica, e.gé2 October2003
hydr ochl or ot hi azi de, nefrusid and furosenid; endot hel in receptor

ant agoni sts, e_g. bosentan; endothelia converting enzyne inhibitors or
neutral YhWEAESti dase i nhibitors; cal cium channel bIocK@F@P@ﬂﬁﬂﬁgonists),
e.g. nifedipine, verapaml, and d||t|az%n] nitrates,

82???21:2&B'rt%ﬁg?ké%%e%ﬁ’)ép%ﬁ%bg PR s‘f%féﬁéﬁéﬁ%ﬂari B3 T
al pha- 1 dsimeyloxydppropoxitphguyl]-5t(4-mehoxy-pahriaing-dndthbey)agpsidin-3and
reserpin. f%wﬁgmggiqp%ﬁatmaf hanﬁ%c@maﬁgscca Xb@@&ajtgﬂ,erreg{ers to the use

of a conp Und I ned above e prepa Ion O canents for the
treatment or prophylaxis of restenosis, lac infarct, high

bl ood pressuré*ﬁﬁgméﬁﬂmﬁﬂﬁﬁﬁfﬁaﬁéﬁ%mP%“%ﬁmﬁ%)%é@@ﬁBéR?ﬁééﬂ?ﬁ%ﬂéﬁ%&land
ki dney 5nsm£thb@- 1ox£y:p@¢6ﬁ]tlgﬁaw sn{qoﬂbmmng;hﬂ;ang AyMenbkgn relates to

a nmethod faqr e _prophyl actic hera c tre nt, of _disorders in
whi ch renllﬂpiﬂ O%H@{Plfﬁnga],ﬁ g’ﬁi ﬁﬁ?ﬁ Iaéceptégﬁg ts herspiy est enosi s,
gl aucoma, cardlac i nfarct, high bl ood pressure and end organ 22 Cctober

2003 WO 00/ 64875, &géﬁ%%%ﬁedc&ngp B ELos ARER G L LeLency and
sth

ki dney insufficienc
ﬁ§0def|ned above

defi ned aBBstBOX¥pb %tlzmr%}npr@e?wé rbengro a< rrﬁaﬁlomw éﬂekmawﬂ@

nmaybe manyfipeidis-edyiby) Gl-ﬁaﬂ&bﬂﬁﬁﬂifﬁanul& anfdrphbSsdchiiallyl0ttptable sdndhapéf onal |y
hydr oxy protecting groups which rmay be present in S conpounds of formula

(1) P10 ] sheneiufl <peRng3entser MbALRERH N BLAP ARG o ul?rr[%l ni ng

synbols have t I ven erern whi ch may
be cont ai r(édanhmm- eﬂZﬂQXY HTGPOR3-Dhgyyl bat ﬁdﬂe&hw Iwehtbﬂ@s—é’ mﬁthow ot ect ed
form |f desdrided3-yeatbiyeprgpaups! ahy phe mkedidllght@pable yal@tktrddfed in t he

t hus- obt ai ned compound of fornmula | (e.g. into esters) and/or converted
Into a pharmaceutically usable salt The cl eavage of a protecting group P
and hydr oxy protecting groups whi ch may be present can be carried out in a

manner known gb se. npl es of rotect groups P are usual am no
protecting gr 5§w§aew %}go Feestp g W&?%ﬁsfrnpos PRSFPBRYIERS HERTPOURd
15  as defined above and a pharmaceutically acceptable carrier and/or adjuvant. The

pharmaceutical compositions may comprise in addition one or more compounds active
against restenosis, glaucoma, cardiac infarct, high blood pressure and end organ damage,
e.g- cardiac insufficiency and kidney insufficiency. Examples for these additional
compounds are angiotensin converting enzyme-inhibitors, e.g. captopril, lisinopril,

20 enalapril and cilazapril; angiotensin-(1)-receptor antagonists, e.g. lorsartan and valsartan;
diuretica, e.g. hydrochlorothiazide, mefrusid and furesemid; endothelin receptor
antagonists, e.g. bosentan; endothelin converting enzyme inhibitors or neutral
endopeptidase inhibitors; calcium channel blockers (antagonists), e.g. nifedipine,
verapamil, and diltiazem; nitrates, e.g. glyceroltrinitrates (nitroglycerin} and isosorbid-

25 dinitrates; beta-receptor blockers, e.g. carvedilol, alprenolol and propranolol; alpha-1

adrenoceptor antagonists, e.g. prazosin and terazosin; and reserpin.

A further embodiment of the present invention refers to the use of 2 compound as
defined above for the preparation of medicaments for the treatment or prophylaxds of
restenosis, glaucoma, cardiac infarct, high blood pressure and end organ damage, e.g.

30 cardiac insufficiency and kidney insufficiency.

An additional embodiment of the invention relates to a method for the prophylactic
and/or therapeutic treatment of disorders in which renin plays a significant pathological
role, especially restenosis, glaucoma, cardiac infarct, high blood pressure and end organ



15 al I yl oxycar bonyl, vinyl oxycarbonyl, al kyl silylal kyl oxycarbonyl such as
2-(trimethylsilyl)ethoxycarbonyl, and trichl oroethoxycarbonyl. Exanpl es of
hydroxy protecting groups are ether protecting groups sucd gstober 2003
tetrahydropyranyl, allyl, 2- (trinethylsilyl)ethoxynethyl, trityl,
tert-butyldinmethylsilyl or ester protecting groups such as acetyl.

Exanpl es Y9 0{64813 prot ecti ng groups are cyclic ether protREOvERIGOIFEDOUPS such
as 20 isopropylidene or benzylidene. TH%‘cIeavage of these protecting

groups is effected by. aci dic. or basic hydralysis, . reductive methods or
by means o8 < st e ARl be PR S i el ot aci o
such as hyafingohteoing @ camipdundey defotsdahdies tae humas btifigpi en acinthl. phosphoric aci d
and the Ilike in an inert solvent or solvent mxture is advantageously used
for the acidi c Thdbalpyahdsas 8HinSdklicve iy 50 a8 blaSrudddtby2diCRlR strgHCh as

met hanol or__et hanol t hers .such,as tetrahydrofuran . or diioxan, chlorinated
hydr ocar bane “SUFIaP Fet i PHRETY k7 el teAiies SiREPS Yish mayiba P ek
hydroxi%esbanmmaﬂk@ﬁbnnﬁﬁéﬂ car bonat es such as potassi um hydroxi de or

sodi um hydr oxi de 22 Cct ober 2003 WD 00/ 64873 PCT/ EPO0O/ 03555 -9 or

pot assi um car bonate or sodi um car bphate, organic am nes such as piperidine,
and the 1|ike can be used for the pasic hydrolysis. Inert organic solvents
as referred to above for the acie hydrol ysis can be used as
solubilizers. The reaction tenpefaturle for the acidic and basic hydrolysis
can be varied in a range from#ACNoQ ¢f§}1i ux tenperature, with the 5
reaction preferably being cartied g¢ut beRween abolk 4C and room
tenperature. The tert-butoxycarboﬁll group is conveniently cl eaved off

wi th hydrochl oric acid, hydrogen oride, trifluoroacetic acid or formc
acid in the presence or absence g inert solvent. Furthernore, the
tert-but oxycarbonyl group can be cieaved off by neans of anhydrous zinc
brom de in the presence of an inerf solvent, preferably nethylene chloride.
The 10 cl eavage of the trichl oroet carbONyR2group can be advant ageously
effected reductively wth zinc in glacial acetic acid. The reaction
tenperature candie in a range of 0OC to 40C, wth the reaction

pr ef er abl YHETSHYE CspPresads - PaptertsarowpAse the grmaninggmebdlahaygdbeof the 2-
(tri met hykighifichielghvex ybave bhayin Iyaaip graps MRk if:9 ot eontihea8aRs tSfarfd uor i de

i i t hé f i t h tonitrile, di t hyl
sul phoxi a0y SBRRGRy B pRkel BB Y, 1SR BEE bRk bl ' by moaans
of t et¥Oabunadaneiymnedified ip she thes-ohtainedeamamiopdd of formula Ide.gt pestasiur es from

about 0C tAdRbestven@Pild SfRahalufi@lly dBle¢aapounds of fornula (11) are novel
and are also an object of the invention.

The cleavage of a protecting group P'and hydroxy protecting groups which may be
present can be carried out in a manner known per se. Examples of protecting groups p’
are usual amino protecting groups such as tert-butoxycarbonyl, benzyloxycarbonyl,

15  allyloxycarbonyl, vinyloxycarbonyl, alkylsilylalkyloxycarbonyl such as
2~(trimethylsilyl)ethoxycarbonyl, and trichloroethoxycarbonyl. Examples of hydroxy
protecting groups are ether protecting groups such as tetrahydropyranyl, allyl, 2-
(trimethylsilyl)ethoxymethyl, trityl, tert-butyldimethylsilyl or ester protecting groups such
as acetyl. Examples of diol protecting groups are cyclic ether protecting groups such as

20 isopropylidene or benzylidene.

The cleavage of these protecting groups is effected by acidic or basic hydrolysis, by
reductive methods or by means of Lewis acids or fluoride salts. A solution of a mineral
acad such as hydrochloric acid, hydrobromic acid, sulfuric dcid, phosphoric acid and the
like in an inert solvent or solvent mixture is advantageously used for the acidic hydrolysis.

25  Suitable solvents are alcohols such as methanol or ethanol, ethers such as tetrahydrofuran
or dioxan, chlorinated hydrocarbons such as methylene chloride, and the like. Alkali metal
hydroxides and alkali metal carbonates such as potassium hydroxide or sodium hydroxide



Their preparation is described in nore detail hereinafter in Schenes 1- 4
and in the Exanples. 20 22 Cctober 2003 WO 00/ 64873 - 10- PCTI EPCO/ 03555
Schenme 1. Pi-pP1 IIl HOIl 6 2 5 3 4 F Derivatives of generzd otwopsaon32 in
which P1' has, in addition to the nmeanings of P, 5 the neaning of benzyl
or (R - or (S)-2-phenethyl, can be obtained by al kylation of the 3- hydroxy
function WRe6&IH t ably N, 4' - O di -protected 4-(4-hydroxy-REH&ERY3ISIS 2, 3, 6

t et rahydr o- pyridi n- 3- ol of the general'?brnula | . The al kyl ati on can be
perfornmed in _ salvent.s i ke tetrah drofurﬁn and

1, 2- di met hdX %Oé?sﬁlﬁﬂlecaﬂﬁnﬁf-e Oﬂf ‘f’ﬂ T#’S?%ﬁrﬁrfif RPN ﬁE‘BFIF‘BQF 384§ h
al | phat i c lte con belased f@rrth&deélydmbdﬁdbErt drgartioleatsas raferrakbwydbarer the t he

A S S R S A
gr oups mg??ﬁgzﬁyéws?ﬁﬂ kﬁeevrang‘&’ﬁ’ct?ﬁrrea{? "Prﬁgé ﬁ"é fl(!ﬂi‘st ‘E%geré“*r&t“é‘ age of the
synt hes s. readtiodpodfenably being afrriedentet bawegoapottfisaddrovedtegpenaural Ther nul a 2)
fol | oned nds of
t he generta}l¥ bﬁﬂ@nﬁlggld%ﬂﬁ Egmf g%oﬂ&nﬁﬂgbg&@gg@gﬁe@g{% Eie gréél beari ng
only equat@ﬂ? e THLIFFHEATS onforpecid OP PRERTRICRES ¢ al%e“&%P g ARlEeR most
excl usi velBurtheheomerhe tet- mt&tyeﬁxbomhgmu@tcmybatlemd bffiby Incanf Ofahﬂhy@ﬂq&el’l di ne

conpounds 5 Hhe oy eatard et B8 sRoR, 8P AR By ORI Mhous knoun
per sel0f gleavagksg eéﬂ?h%orae SIGEReNTNEIORR R be FbpRtagerisly efffed eeduetively
condi ti On&nﬂﬁﬂﬁ@m%fﬁac&!\ac%ﬁmm‘ Fhe@eaction temperature can lie in a range of 0°C to 40°C,

with the reaction preferably being carried out at room temperature. The cleavage of the 2-

{trimethylsilyl}ethoxycarbonyl group can be effected by means of fluoride ions in the

presence of an inert solvent such as acetonitrile, dimethyl sulphoxide, dimethylformamide

15  or tetrahydrofuran, preferably by means of tetrabutylammonium fluoride in
tetrahydrofuran, at temperatures from about 0°C to about room temperature.

The compounds of formula (II) are novel and are also an object of the invention.
Their preparation is described in more detail hereinafter in Schemes 1- 4 and in the
Examples.

20



22 Cctober 2003 WO 00/64873 PCT/ EPOQ 03555 -11 1, 2-di net hoxyet hane, at a

t enper at ure between about 0C and 70C, and with a di borane-_containing or

di borane-liberating reagent such as e _g. borane in tetrahfﬁ?@F@P%ﬁ?Qﬁ% a

m xture of sodi um borohydride and boron trifluoride etherate. The

car boboranes which are forned as internedi ates can be converted into the
secondar YO8l s of general 5 fornulg 3 by reaction WRCT/BFA¥ESSS e. g.

pot assi um hydroxi de, and an oxi di zi ng 8ént, e.g. hydrogen peroxide, at a
tenperatuggmggtﬂeen about roomtenperature and 120C. Renoval of the N- and
O protectrlv unctions and reintroduction of a optionally different
N-protective group (P), e.g. a N-Boc group, by well established procedures
as e.g: .hydrog@olysis with hydrogem in the presence of g"palladi um

cat al yst follomﬁp by 10 introduction&of t he Boc group mﬁth
di -tert-butyl di canbonate in di oxanfwater converts conpeg

5 of the general

formula 3 inty gompound of the s-n§p=l formul a 4 bearing & phenolic and
an al i phat HO"ORfuncti on whi clR*t@n DE derivatized sel@ttiveél yorSeTective

neral fonnula 4
| ori des,

derivatization g
can be perforffedyby al kylation re
brom des, i odilge e of al|base

| i ke potassi umygarbonate in solvent3 such as an ether |ikg tetrahydrofuran,
in NN-di met hyl f gptram de, di et hyl suldgxi de, acetone, netpdz- ethyl {ket one,
or pyridine at tenperatures between OC and 140C | eading to conpoungds of
the general formula 5. The substituent introduced can function as @
protecting groups; being e.g. an ally ether, or can be aunit which
contains optionally suitably protected 20 functional groups to all pw
further structural nodifications at a | ater stage of the synthesis| or
consi st of the whol e substituent desipéd. Derivatization pt the segondary
hydr oxy functién of the piperidine rmng can than be perfarnmed in sol vents
as ethers, lik et rahydr of uran or I, 2di net hoxyet hane, [

ani on- f or gi'0g bgse ol RR' sTai unrigdr a6 dopH25 - pot asgl'gm tert>gytoxi de, and
a suitable al kylating agent, preferentially an aryl nethy| chloride,

brom de, nesyl&ateyor tosylate at tepperatures between Og=and 40C t hus

gi ving conpoundsijof the general fo p 6. If R2' repre s allyl, then
this protectiveyfunction can be rep by' a sui t abl eXstbsti tuent at any
stage of the sygthesis, e.g. by treatggnt w th a palladilm catal yst as
pall adiumll-acetate in the presence of triphenyl phosphine 30 and

l'i thi unborohydrigde in a solvent like tgtrahydrofuran or 1,2-di methoxyethane

Derivatives of general formula 2 in which P'" has, in addition to the meanings of P!,
5 the meaning of benzyl or (R)- or (S)-2-phenethyl, can be obtained by alkylation of the 3-
hydroxy function in a suitably N,4’-O-di-protected 4-(4-hydroxy-phenyl)-1,2,3,6-
tetrahydro-pyridin-3-ol of the general formula 1. The alkylation can be performed in
solvents as ethers, like tetrahydrofuran and 1,2-dimethoxyethane, N,N-
dimethylformamide or dimethylsulfoxide with aliphatic chlorides, bromides, iodides,

10  tosylates or mesylates in the presence of a base like sodium hydride or potassium tert-
butoxide. The alkylating agents used can contain optionally suitably protected functional
groups which allow further structural modifications at a later stage of the synthesis.
Hydroboration of the ether compounds formed (general formula 2) followed by
subsequent basic oxidative working-up produces compounds of the general formula 3

15 with high diastereoselectivity, the isomer bearing only equatorial substituents at the
piperidine ring being formed almost exclusively. The absolute stereochemistry at carbon 3 |
of the piperidine ring remains unaffected during the transformation of compounds 1 to
compounds 3. The hydroboration can be effected according to methods known per se, for
example in a solvent which is inert under the reaction conditions, such as an ether, e.g.



foll owed by an al kyl ati on procedure as descri bed above. 22 Cctober 2003 WO
00/ 64873 Schene 2: R 32 PCT/EPOO03555 N, -NPP3 1179 R32r>~ 038
10 In case W contains a diol function protected as 1, 3-diox8fiape 2003
derivative, then the free diol can be |iberated using hydrochloric acid in
met hanol , a procedure which also 5 |iberates the secondary am no function
of the pwmeeweds7me ring, if protected with a Boc- protecrcvEryrsas The

Boc- protective function can optionallylbe reintroduced using di-

tert-butyl -dicarbonate in a solvent, like a mxture of water and di oxane,
met hanol ~ ow2-disesshagpirthane at ajtempesaupsheseasaabent & Crndd 0°¢ iaed wihds diprane-

hydr OgencadoﬁﬁﬁﬁﬁceoﬁﬁbérﬁﬂleeﬁﬁbﬂtﬁHkﬁeent sh&aﬂd bbme@mmnﬂﬁoﬁzfmﬂm gener al

formula 7. A p 8#“3@}{; Sl?qrﬁlg%a'ldg %ci bor 1ﬁuon eeta'?etrélto ﬂ'}e arbo %ng'yes which

transforndPFH FOXy func eaving group,
e-g. a tosyfooryd asorlteanﬁfﬁeﬁsslce&be ccgwermtpsi mseﬂ@c,sswéawwhalﬁ obgengtal a pri mary
hydr oxysf %ﬁﬁﬂ@ﬂby PeaE:tIitﬁ: mm&g@r@e p@fasﬁuﬁl&g@ma afky e a:&auﬁigraeémoao can be
per f or med ,wi,t @an excess of

Do o dbitnger Bentiads X | Qleie e B PRLASIE ot S SR Bt thfngan Excess of
subst ant | Rerawdwhtis Nfant Kk protatte ﬁuedlcd15taudytlatreducn0®a1f pontiondlly diféerarg

monot osyl gk &, Wi ki)e DR (P e% 2 MBdR o8 @gﬁmisﬁed bfbcéﬂrﬂ&talg)‘_'crsm f oxi de,

af fords the corregpo OXJr , can be
prepar ed fEIASEMYSESH dﬁéﬁmﬁﬁégBtﬁpggéé‘ g@?%ﬂ%?§dg&T/EPCEY03555

-13 10 imtroduction of the Boc group w1th di-tert-butyldicarbonate in dioxan/water converts
compounds of the general formula 3 into a compound of the general formula 4 bearing a
phenolic and an aliphatic OH-function which can be derivatized selectively.

Selective derivatization of the phenolic function in compounds of general formula 4 can be
performed by alkylation reactions using aliphatic chlorides, bromides, iodides, tosylates or

15 mesylates in the presence of a base like potassium carbonate in solvents such as an ether
like tetrahydrofuran, in N,N-dimethylformamide, dimethylsulfoxide, acetone, methyl-
ethyl-ketone, or pyridine at temperatures between 0°C and 140°C leading to compounds
of the general formula 5. The substituent introduced can function as a protecting group,
being e.g. an allyl ether, or can be a unit which contains optionally suitably protected

20 functional groups to allow further structural modifications at a later stage of the synthesis
or consist of the whole substituent desired. Derivatization at the secondary hydroxy
function of the piperidine ring can than be performed in solvents as ethers, like
tetrahydrofuran or 1,2-dimethoxyethane, or in N,N-dimethylformamide or
dimethylsulfoxide in the presence of an anion-forming base, like sodium hydride or

25  potassium tert-butoxide, and a suitable alkylating agent, preferentially an aryl methyl
chloride, bromide, mesylate or tosylate at temperatures between 0°C and 40°C thus giving
compounds of the general formula 6. If R represents allyl, then this protective function
can be replaced by a suitable substituent at any stage of the synthesis, e.g. by treatment
with a palladium catalyst as palladium-II-acetate in the presence of triphenylphosphine

30 and lithiumborohydride in a solvent like tetrahydrofuran or 1,2-dimethoxyethane
followed by an alkylation procedure as described above.



diol in a one step procedure by using reagents as

di et hoxytri phenyl phosphorane (DTPP) in a solvent |ike dichloronethane or
tetrahydrofuran, ether or 1,2-dinethoxyethane at tenper at4f @soBetisn 40cC
and 100C under essentially neutral conditions (P. L. Robinson; J. W

Kelly; S. A Evans, J. R Phosphorus and Sul fur 1986, 26,12-24). The 5

oxi ran op¥M8YHMEli osel ectively at the less hindered site PERBPPOOISSed W th
an alkali salt of an alcohol as methan®- or nethoxyethanol or an al kal

salt of ahgetergcycle as [ 1,2,4)triazol or imdazol in a solvent |ike

N, N—dlnetﬁ£ﬁ$%%ghnlde d|rnethylsquOX|de or an ether like tetrahydrofuran
to give conpounds of the géneral formula 9. Final rennvaIFﬁf e.g. a Boc-
protective group can be pgijformed in the presence of aC|d§qsuch as

hydrochl oric, 10 hydrobrgom sul furic, phosphoric, trifduorpactic acid in
a variety of solvents such ag al cohol s and al cohol /wat gr m Ktures, ethers
and chl ori naced rocaY Bops. gtie Roc-—protect i Yo7 ogp’ &0 be' renoved
wi t h anhydrous zi bronid- in inert solvents s@ch as dighl oronethane

| eadi ng to conpounds of ghe~general fornmula 10. 22 Cctobe
Schenme 3: P1. ROOC OH ti P4d HO OH 12 -14 P40 P40 i
PCT/ EPOO/ 03555 al | P40 18

OR”' OR*'
7 8
3
H P
N N

OR21 0R21

9 10

In case R*! contains 2 diol function protected as 1,3-dioxolane derivative, then the
free diol can be liberated using hydrochloric acid in methanol, a procedure which also
5 liberates the secondary amino function of the piperidine ring, if protected with a Boc-

protective group. The Boc-protective function can optionally be reintroduced using di-
tert-butyl-dicarbonate in a solvent, like a mixture of water and dioxane, methanol or
acetonitril, in the presence of a base, like sodium hydrogencarbonate or triethylamine,
leading to compounds of the general formula 7. A primary/secondary diol unit can be

10 modified by transformation of e.g. the primary hydroxy function into a leaving group, e.g.
a tosyloxy- or a mesyloxy- group. Selective tosylation of a primary hydroxy function in the
presence of a secondary hydroxy function can be performed with tosyl chloride in a
solvent like pyridine. If an excess of tosyl chloride is used, a short reaction time can
prevent the formation of substantial amounts of the undesired ditosylate. Treatment of the

15 monotosylate with base, e.g. with sodium hydroxide in dimethylsulfoxide, affords the
corresponding oxiran 8. Optionally, the oxiran 8 can be prepared from the corresponding



P40 OP2 16 Hal HO OH 15 OH 19 OH 20 22 Cctober 2003 WO 00/ 64873

PCT/ EPOO/ 03555 - 15 Derivatives of general forrmula 14 in which P has, in
addition to the meanings of P, the nmeaning of benzyl carfd@ceBetd¥sd in
accordance with Schene 3 fromthe conpound of general formula 11 (with R

being e. g. hyl or ethyl; comrercially available 5 co . 0.

Al dri ch)ggfgfﬁé"gﬁcti on to the diol anal oggusly to the prggg)éggj?fg%sgrl bed by
E. Jaeger and J. H Biel inJ. Og. Chem 30(3), 740-744 (1965), followed
by the i nﬁlbpﬁhtm&ﬂeq&pqa‘m@dawuyam@ reso@h@qg ﬂ:@&o nfl hostpta@raﬁé IYBYB)
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ef fected accor'ding to rmethods known se, for exanple in a solvent which

is inert LR’Y&@FUY%C’P%%’JP%R?Y@%Q‘?’c"i‘bﬁ?r“@liéﬁfac% sugh ag pyfipchlenc 4 t enperat ure
bet weenp a }obm&ﬁ&saﬁdzc,?ﬁ%spﬁm &@mu&u&dsa@augmﬁwlofimeﬂwsachl% can be

obt ai ned t n the resence 20 of, an .aci r ot h ter-cl eaving
r eagent &Eﬁ%ff epholf st sPaGH Y g7 2 saleanatrq prgocarbons. The Hoc
protective group can also be rernoved with anhydrous zinc bromide in inert solvents such

as dichloromethane leading to compounds of the general formuta 10.



organi c solvent. As acids there cone into consideration e.g. hydrochloric
acid, trifluoroacetic acid or p-toluenesul phonic acid, and as the

wat er - | eavi ng reagent there can be used e.g. phosphorus G@%tPeeN290PBde in
pyridine. The reaction tenperature lies between 0-120 C, as solvents there
can be used e.g. toluene, dinmethylformarnide or alcohols. 25 Conpounds of
gener al W&W%HS can be obt ai ned frgg‘l compounds of ge&FAP0NSPUl a 17 by
hydr obor ati on and subsequent basic oxidative working-up. The hydroboration
can be effegglgdaaccording to nethods known per se, for exanple in a

solvent which 7S inert under the reaction conditions, such as an ether,

e.g. 1,2- dinethoxyethane, at a tenperature between about 0C and 70C, and
wi th a diborane cont ai ni ng orPdi borane-|iberating reagent sueh as e.g.
borane in tetrahydrofuran or a b1xture of sodi ym borohydri de agd boron
trifluoride ethérate. The car nes whi ch i i
can be converted inkothgsecandary abeohgl s of ggnerat formil a 38 by
reacti on wrade“basgs, e.g. potassrum hydr oxi i i
hydrogen peroxi dg, at a tenperatjire between abo room t enper at
1200C. 35 Hydroboration of conpounds of the general fornula 17, followed by
basi ¢ oxidative ﬁ; Oct ober 2003 ?[)00164$73 - 15,,PCT/ EPOO/ 03555 morklng up
produces conpounds of the general formula 18 wi th hi gh

di astereosel ectivity; the isomer bearing only equatori al subst}tuents at
the piperidine ring is al nost exclusively formed. Conpounds of formula 18
in which P2 is | ower- al'oxy can be convert?d into 5 conpouno' of genera
formula 19 by an al kyl -sryl ef fected
according to met hods conpounds in
mnth

tenperature. Under theSg conditions, the protecting group P4 which,
preferably, has the ghi ng trityl, tert-futyl-di phenylsilyl or
tert-butyl-dinmethylsilyl, is also cleaved.,;Conpounds of formula 19 in which
P2 is benzyl can be converted into conpounds of general fornula 20 by

hydr ogenol ysis with hyddogen in the presence of a palladi um
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15 catalyst in an inert solvent or solvent mxture. Suitable solvents are
al cohol's, such as nethanol or ethanol, ethyl acetate and the |ike, at
tenperatures fromabout 0 Cto 40 C. Conpounds of for mul a 2BOFRbAIEAR P2 i s
benzyl, P is benzyl and P4 is trityl can directly be converted into

conpound eral fornula 20 by hydrogenolysis with n the
presenceﬁ%(?f’w&g}él | adi um cat al yst under jgondi ti ons nenti 3%&$9@ﬁ55e§

COct ober 2003 WD 00/ 64873 Schene 4: 20--- HO 26 -17 PCT/ EPOO/ 03555 P— P3 P3
f E1OH21 "OH ------ HO Ho 27 Poo - P O 11 24 OH After renoval of theN—
and O- prot ectilhgivhtjwsbfgmnsrakforqndmmm \dﬁiCHB‘rlmd & 2ddigamto the mebtiagnetP by

reintroduck gﬂ%ﬁ} ?Pbegx 1l lclb¥mn¢e|€|1£ g{]c%gaan %@H&h@gﬁgﬁ%&or@%&ﬁlﬁr ably 5

tert - but oxycar est | roce ur es ntr cti1on of

tert but oxgfeandsafprmdail (b@th%beemﬁq g/meshyéﬁmbxle@metwpélmwl@blﬁon of
conpounds Qf OR8¢ 8k AlbRMIWY ?edaQaaef tB'ﬂhéjdxo]ta%%foagﬁ'stlﬂcﬂﬂhgif&@ﬁ%%&:n*b@db

di oxan/ wat er ‘at tenperatures from about -10 om't enper at ur e.

Oct ober 2003208 206/} 64 g P PreSdempd¥ gk 740-744 ( 1965) followed by the

introduction of a suitable protecting group for the primary alcohol, e.g. tert-
butyldimethylsilyl, tert-butyldiphenylsilyl, preferably trityl. The oxidation of the secondary
alcohol of general formula 13 can be carried out in manner known per se, e.g. by using

10  oxalyl chloride and dimethyl sulphoxide as described by A. J. Mancuso and D. Swern in
Synthesis 1981, 165, to yield the ketone of general formula 14.

Compounds of general formula 16 can be obtained by reacting compounds of
general formula 14 in a manner known per se with metal-organic derivatives, preferably
lithium or magnesium derivatives, prepared from compounds of general formula 15

15  wherein P? represents lower-alkoxy, preferably methoxy, or benzyloxy.

The reaction with such a metal-organic compound is effected according to methods
known per se, for example in a solvent which is inert under the reaction conditions, such

as an ether, at a temperature between about -78°Cand 75°C.

The compounds of general formula 17 can be obtained therefrom in the presence
20 of an acid or another water-cleaving reagent, optionally in the presence of a base, in an
organic solvent. As acids there come into consideration e.g. hydrochloric acid,
trifluoroacetic acid or p-toluenesulphonic acid, and as the water-cleaving reagent there can
be used e.g. phosphorus oxytrichloride in pyridine. The reaction temperature lies between
0-120°C; as solvents there can be used e.g. toluene, dimethylformamide or alcohols.

25 Compounds of general formula 18 can be obtained from compounds of general
formula 17 by hydroboration and subsequent basic oxidative working-up. The
hydroboration can be effected according to methods known per se, for example in a
solvent which is inert under the reaction conditions, such as an ether, e.g. 1,2-
dimethoxyethane, ata temperature between about 0°C and 70°C, and with a diborane-

30 containing or diborane-liberating reagent such as e.g. borane in tetrahydrofuran or a
mixture of sodium borohydride and boron trifluoride etherate. The carboboranes which
are formed as intermediates can be converted into the secondary alcohols of general
formula 18 by reaction with bases, e.g. potassium hydroxide, and an oxidizing agent, e.g.
hydrogen peroxide, at a temperature between about room temperature and 120°C.

35 Hydroboration of compounds of the general formula 17, followed by basic oxidative



- 18 Conmpounds of general formula 21 can be used as starting materials for
the preparation of conpounds of general fornmula 22 in which R22 is the
group -(CH2)3-O--R2 with the neanings referred to above. ZPHectbberiéf§e of
the group -(CH2)3-O-R2 can be effected selectively by reaction with a
derivative of the group to be introduced which 5 carries a suitable |eaving
group. TREO¥E8Z:tive |inkage with the g&enollc al cohol PETEPPUBEEd
according to al kyl ati on nethods which are known per se in the presence of a
base such I I ylates
o mesy! ot SRR ARELELSALARAR S andPnEll S MR 0Ol e Y 0T s
ef fect ed the isamspbeasing opbi eatosial sybsttuenth gidhe P*?@nii@aeegwheeﬂ@wwsaﬁb’ such
as e.g. apr@bder such as tetrahydrofuran or an aromatic 10 hydrocarbon such
as e.g. toluene, pyridine acetone or nethyl ethyl ketone, at a tenper-
ature between @Eul. LR %th%%m&%%‘ﬂﬁ%%? by feRYbna{deipha 23 can be
obtained by in uc |on o a prote |ng oup sel ective for primary

al cohoPs ¢mpoyafsedgeperal, E‘Flélilvléﬂﬂfemé mhffbﬁrdéqaweaeeThastéﬁr clegyagges of the
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hydri de, ‘at a° tenperature between about C an C and using a halide,

preferably ch l(wm;stﬁmag of ﬂahemade in Which 18 W He@BjlGabé Ebreikt@d intdofh 50&1’(&%335 yl a:j e
npounds

or tosylate the co h. yi.eld the group -
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trifluoroacetic acid anhydride in the presence of an inert solvent,
preferably di clonpomds hffoemila 18 ivshichdti drhenzyln® isbenzdmpd Paisuriwgbcanr om about
30 -10 C. dé} gﬂr?gbeceonligﬁ @F&%ﬁ%ﬁhné@ﬁ *%kmma%%gwmgg{o@eg%&an be

effected uori d resence’of "an i nert sol vent
such as dwémgnm iy thee presemaetofi g pakadir catalyst unldewcmlﬂn@mhw%@m@% or

tetrahydrofuran, preferably by nmeans of tetrabutyl ammoni um




fluoride in tetrahydrofuran, at tenperatures fromabout 0 C to about room

t enperature. Conpounds of general formula 26 can be obtained from 25 by

al kyl ation with a 35 conpound which yields the group R33 ,2a{RelpeerRY3has

t he meaning of H[CH(OR4)]2-CH2-. 22 Cctober 2003 WO 00/ 64873 - 19

PCT/ EPOO/ he al kyl ation of the prinary alcohol is ccordi ng
to netho&ggaﬁ%%ﬁ per se, for exanple insa solvent which %@Eﬁ@@g?fhnder t he
reaction conditions, such as an ether, e.g. tetrahydrofuran or

1, 2- di met hoxyet §im@ghe OF dinethylfornanide, with the aid of an

al cohol ate-form ng base, e.g. sodium hydride, at a tenperature between
about 00 C and 40 5 C and using a halide, preferably chloride or brom de,

or a sulfonic acid estef, e. g. a nesylate; or tosylate, as Ehe conpound

whi ch yields the group®33. Optionally, thRe al kyl ating agent used can
contain suitably protgected functional groupn whi ch al | ow flurt per structural
nmodi fi cati ens—at & & AC LA P seqaeﬁ&,\\ 1y ating
agent there cones into jconsideration e.g. yl brom de whi gh then can be
hydr oxyl at ed accordin nmet hods 10 know#~per se, or

(R-(-)-2,2-di met hyl - dr oxynet hyl ) - @ di oxol ane- p-
In case the diol funct is protected asyd 1,3-di oxol ane dgfivative, then
the free diol can be liherated using hydrgghloric acid in ngihanol, a
procedure which also |1 berates the secondary am no function of the
piperidine ring, if protlected by a Boc-gr8up. The Boc-prot®2ctive function
can optionally be reintroduced using di-tert- butyl-dicarbontte 15in a

nesul f onat e.

solvent, like a m xture of water and di pxane, nethanol or etonitril, in

t he presence of aﬁbase i ke sodlunlhﬁdrogencarbonate or tTlethyIanlne
The resulting pri /[ secondary diol wnit can be mani pul ated anal ogously
as descri bed for jcongounds of the gerferalj fornmula 8 9 ang 10. Conpounds of
general for Riflqes sl Fohgi-dazoty) okt M azBPyl .t 220,
obt ai ned from conpqunds of general forrfula 25. The reactionfis effected
according to net known per se, xanple in a solveg which is inert

under the reacti ndi ti ons, such ndr of uran or

1, 2-di met hoxyet hamg;” or N. N- di net hyl ™grmanm de, with the of an
anion-form ng baseg.#.g. sodiumhydridg.=at a tenperature hetween about 0
C and 40 C and using a sulfonic acid ester, e.g. a tosylate, 25 nesylate or
triflate, as the aétivated derivative & the primary al cohdt. Conpounds of

general formula 27 where R34 has the n%aning of H[CH(OR4)] 2-

ether, e.g_ tet

OR™

After removal of the N- and O-protecting functions compounds of formula 21 can
be obtained by reintroduction of an optionally different N-protecting group, preferably
5 tert-butoxycarbonyl, by well established procedures. The introduction of tert-
butoxycarbonyl can be selectively effected by the reaction of compounds of general
formula 20 with di-tert-butyldicarbonate in dioxan/water at temperatures from about -10°

C to room temperature.



can be obtai ned by transform ng conpounds of general fornula 25 into the
corresponding halides, preferably into chlorides or brom des, reacting
then with netallorganic reagents according to nethods knowhOplepes003e. g.
wi th vinyl magnesi um bromide in an inert solvent 30 |ike tetrahydrofuran,
and hydroxyl ati ng them according to net hods known per se_ Piperidines of
general YO4#IH325 26 and 27 can al so_be obtained i n oPETEBMGISH5ure form
Separation into anti podes can be ef f ect®d accor di ng to nmet hods known per

se, preferably at an .earl t.age .of. the synthesis by salt formation with
an optical |y actPSURer 8{gexﬁf%rfg'g§%ﬁ%* ‘@?%58%36%5‘”&%38’3@? gﬂﬂ}f’l%r nmula 18 in
whi ch P"  Ipaspatdiienmé aoinpguels obgmesal fodtule 20 ihwhioh RA inth@ groug HEH,)pptRTal | y
pure for ] - =) - delic agci.d and separation of
Phe i ast S hE FRAMERL sl f e e fipbize TR Brelof - ASHE)- 6 SFBET | OF
stage, byffefeed sgleriiveli horsaciion tvith aclsiivagive efike bicapyo beinttcdnced which as, for
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canphanoyl chl ori de and ation o | ast ereoneric g;/ cts
chr onat ogReseRYing tralkdation pethedsivhidy arekmosmnopes stisdhepistenct eba/baje seh ashe bond

to the chppabsi@xidboasy. CRMRELHGMiddsNoBBE losfiRte AGIRENNE chhte idBsol ut e
configuration, of. the |§er| di ne derivative __obtai negv, thgjﬁﬁur_e
di ast er eofidtsiderationsas URR%eRtst 1 DEEatign e dRrbin A Wiepy WRisAVERET onal 5

spect r oscopié thefehails, conditibnsidaygs 6.peatettes aahys tirabydigheal by sl abs:aBei ng an
especi,lgll th known in the art and

sui i abl e, me d. Starti.ng c ound r
b Opr BpPRbELRERTE kg isedt Bdiit S hER ab Bty befnkeiRpor rBmRE o
accor di Ngathee BetweaCihoanoWheatgeion® @ conpound of fornula 28 or a salt thereof
10 wherein Ais arylene; R is -CR'RR'; R' is -0-alkyl, -0-cycloal kyl,

-0-al kenyl, or_.a r oup-.0P2 defined abqgve, O aryl, -0-aral kyl .,

- O ar al koxyal kgi’lf’p-g@&@}lpq{ﬁ%efﬁ? ?Odﬁgv‘la,ﬁ-maﬁl%&iﬁ%ﬁﬂ ?%Wﬁ‘%éfmﬁﬂno‘?firarﬂi?é f1i ne or

i odi ne; Regoup®” ijedtiogion prilfdryi dcohvly hud ddkctivlyaddaydble atay appriptite latr v

al koxyal kyl _orchydroxyal kyl . .and, _whereifn C* is an as tric carbon 15

atom is SpA daisa-ioseine if presaier 8l e Npprorecnd groRR ST Bid i o g

st er edp s ofmmctionalitied. Exagplesof sechdyrpoy pebtesting groups are 29t-potyRimedtybBgls 2003
tert-butyldiphenylsilyl, and preferably trityl.

Compounds of general formula 24 can be obtained from 23 by alkylation with a
compound which yields the group -CH»-R'. The alkylation of the secondary alcohol is
effected according to methods known per se, for example in a solvent which is inert under

20 the reaction conditions, such as an ether, e.g. tetrahydrofuran or 1,2-dimethoxyethane, or
dimethylformamide, with the aid of an alcoholate-forming base, e.g. sodium hydride, at a
temperature between about 0° C and 40° C and using a halide, preferably chloride or
bromide, or a sulfonic acid ester, e.g. a mesylate or tosylate, as the compound which yields
the group —CH,-R%.

25 Compounds of general formula 25 can be obtained from 24 by selective cleavage of
protecting group P*. The deavage of these protecting groups is effected by acidic
hydrolysis or by means of Lewis acids. The trityl group is conveniently cleaved off with a
mixture of triffuoroacetic acid and trifluoroacetic acid anhydride in the presence of an
inert solvent, preferably dichloromethane in a very short time at temperatures from about

30 —10° Cto 0° C. The cleavage of the silyl protecting groups can be effected by means of
fluoride ions in the presence of an inert solvent such as acetonitril, dimethylsulphoxide,
N,N-dimethylformamide or tetrahydrofuran, preferably by means of tetrabutylammonium
fluoride in tetrahydrofuran, at temperatures from about 0° C to about room temperature.

Compounds of general formula 26 can be obtained from 25 by alkylation with a
35 compound which yields the group R** , where R** has the meaning of H-{CH(OR*));-CHo-.



WO 00/ 64873 PCTI EPOQ 03555 -21 The reaction may be performed by

transform ng a conpound of general fornula 28 into a hal ohydrine which by
treatnment with base gives the epoxide of general fornula 220ctoherd@03i |
exanpl es for conpounds which are known for use in such epoxidation 5
reactions_are halogens and organi ¢ brono- conmpounds such 2
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case the epoxi disin 5 reacts wt conpound eforrrula 28

wi t hout adﬂP%SFdH‘eé?gaﬁﬂHé’fo(&mCPWé‘ne‘BB&WQ’YH?PE eaﬁ%fwdlww RSP ng a

base. Accodidl mgit tam Hehpardfrdatel pravgessy s depotetior obmpoumdsl of tikGenerel f or med as

a mxture0 Plsatge%%%%@ners and partlcul arly as a m xture of diastereoners,
Fastereoners is formed. In a pref erred aspect one of

or only one’ o

the di astereoners is forrred3 .. t|on thed5|re
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methods known per se, for example in a solvent which is inert under the reaction

conditions, such as an ether, e.g- tetrahydrofuran or 1,2-dimethoxyethane, or N.N-
dimethylformamide, with the aid of an anion-forming base, e.g. sodium hydride, at a
temperature between about 0° C and 40° C and using a sulfonic acid ester, e.g. 2 tosylate,

25 mesylate or triflate, as the activated derivative of the primary alcohol.

Compounds of general formula 27 where R* has the meaning of H-[CH(OR")],-
can be obtained by transforming compounds of general formula 25 into the corresponding
halides, preferably into chlorides or bromides, reacting them with metallorganic reagents
according to methods known per se, e.g. with vinylmagnesiumn bromide in an inert solvent

30 like tetrahydrofuran, and hydroxylating them according to methods known per se.

Piperidines of general formula 25, 26 and 27 can also be obtained in optically pure
form. Separation into antipodes can be effected according to methods known per se,
preferably at an early stage of the synthesis by salt formation with an optically active acid.
For example, compounds of general formula 18 in which P'" has the meaning of benzyl

35 can be obtained in their optically pure form by treatment with (+}- or (-)- mandelic acid
and separation of the diastereomeric salts by fractional crystallization. Or, at a later stage,
by derivatization with a chiral auxiliary substance such as, for example, (+)- or (-)-



preferably crystallisation or chromatography. These nethods al so include
the formation of salts or derivatives of conpounds of the fornula 29 and
inafollowing step the separation of these salts or deridZa®ttpber 2P3t he
above nethods. These net hods, 35 especially nmethods for the separation of
di astezégéigl [S are wel | known in the art and 22 Cctober 2003 WD 00/ 64873

PCT/ EP - are for exanple degcribed i n HoubenFREFFIREFhods of
Organi ¢ Chem st ry (pp Vol . E21, p. , 91). Allylic al cohol s of general
formul a lagpRahsy eRbAIOSH & Q%&ng H%tefgor&?i@ P@ciuctsf rRatéeta ]bﬁff

rearrange tof heeo thodls‘fheS

e @ase fb‘ E’ d
reaction °ﬁaa'5 onaﬁn 6 F‘& tgicrreg st the F eoipl eyl al uni ni um
i sopr opoxkbliggnce.i Inanidernto detefmine it dhsdldes contigirationh df thie p[peaxldllﬂeleﬂmihe as

lithium ‘gﬁ.p‘;kl I
phenyl | i t%?%%ﬁqp%ggﬁ}%S%E&ﬁed@smsmgr i &I{I::‘IBCLHI:H to % Ive a corrpound of

R I hiium or nethy

t he geherBFCTOHPRITIRE et £; T3 SPFEPEIOPE A0 AW TYSEYS R anysReiallY ocess i s
t he reactshiblaahethodonpound 10 of the formula 29 or a salt thereof, with
phenyllithium Particularly preferred is the above reaction, wherein the
desired st er éwitigrrempofind Icopapoowd infhetahtentdonaneprg@sred sactdéngub the

phenyl I'i i 0 nation are
for exanp&{;g é&?r‘?%f}’g{?%?#é rahygzrﬂggg? g%&%g I?quﬁ&%m{%&n&ogg%%ert but yl
met hy| eterarula 280r@rsalt therdofdr ocar bons such as tol uene or chl or obenzene or
pyridine. The solvent, 15 which is preferred, depends on the reagent. In
the case of phenyllithi umas the reagent, tert-butyl nethyl ether is a
particularly preferred solvent. The nearrangenent of the epoxide can be

performed in a tenperature range fr about -40C up to the boiling of the
solvent. Preferred is a tenperatur¢ range from about -25C up to OC.
Particularly preferred is a tenper of about -15C. 20 The present

invention relates to all conpounds of forrmula (1), whenever prepared by

one of the processes described aboveA The invention also relates to
conpounds as defined above for the tfeatnment of diseases which are

associ ated with restenosis, glauconga, cardiac infarct, high blood -pressure
and epd organ damage, e.g. cardiac i28ufficiency and kidney insufficiency.
25 The conpounds of fornula | and their pharnaceutically usabl e salts have

an inhibitor act|V|t ural ne reni.n.. The |latter passes from
t he Ki dn@’;’ Te[n A} 4 afyhene; }¥l 15 - C*R R‘pag 1s - O aﬁ/cyl -O-cycloalkyl, ~O-alkenyl, or:E)

group —op2 as defined above, -O-aryl, -O-aralkyl, -O-aralkoxyalkyl, -O-alkylsulfonyl, -

O-arylsulfonyl, chlorine, bromine or iodine; R is hydrogen; R* is aryl; R® is alkyl,

cycloalkyl, aryl, atkoxyalkyl or hydroxyalky); and, wherein C* is an asymmetric carbon
15 atom;

1s epoxidated, optionally followed by isolation of the desired sterecisomer, resulting in

a compound of formula 2%

20

A—2
N

|3



bl ood and there brings about the cleavage of angi otensinogen with the
formation of the decapeptide angiotensin | which is then cleaved in the
|l ungs, the kidneys and other organs to the octapeptide ardyi G¢tebsidPop|
Angi otensin Il increases blood pressure not only directly 30 by arteri al
constriction, but also indirectly by the liberation of the '

di,um
I on-ret aWﬂ‘H’{f 8Hor none al dosterone fro tlhe adrenal gl arf’&“%g?’??g%l chis

associated an increase in the extracellufar fluid volunme. This increase is

attributed to ffg. ?tﬁitohqga)pée %gghﬁwﬂﬂrmkdnﬂlﬁosgkémp&fndto@ &A@?aﬁ fofnutan®

hepapepti de angi ot ensin orrre herefromas®a cl eavage 22
Cct ober 2028inggr bdpm@smvmqlﬂsp&am%%‘f basggipesohaeroxideheBickbr s of the
enzymati c agliwdgy of renin bring about a decrease in the formation of
angiotensin | and as a consequence of this the formation of a.smaller

amount of angjotensin |Il. The reduced, concentration of this t.ive peptide
hormone i s thgi"ocf c?xa“fpé%fsf%cwouf‘ﬁ%wﬁcg&f SOSAT B PO ] C%E‘P?w !toypof

renin i shi Ratt@dis areéthaldgens andvdrgartc bmtnﬁﬂmpcfurl’demdh ds mhbﬂmmtcmﬁ&nﬁ:am,e as
described hy W .Fischli 1 22-31 (1991)
or Hypert ea%f%ﬁm%clyamﬁite(aﬁﬁ % d’&‘?"{’%@% gg%ﬁls 25 enc?gesz(br%?lfnﬁént ally by
means of t éspedidlytis tidggesenbeef aheridi praferably Hﬁhenct 'é@mcad:aml\taéenﬁahqmdd out in

anal ogy tolnftitgggglsig«‘%&gﬁ QggahylngomBlnﬁ%h%a%e %&Iﬁ%@ﬁ%@%wm@ﬂ 8,

1105- 1112 1779-1790 (1985)

or J. F. Dukkapwafasitheir utilizaion in epoxidetion raeansSBxanpla pf ik A0lenGe7s or T.

Kokubu gt @laiqH: Br %}cﬁ@aﬁ@?s ﬁh@tﬁmﬁmr, B?eﬂ&ylet@%ﬁhy&éﬁrm%@%é (he84) 1 In
ppe

vitro test wiih pure hupan {)enl n; The test | carrjegmout ndorf test
tubes. TheoF dqglﬁ@sﬁoaﬁom%ua a cerphigRupR 1} 2 suff cigntymise B WRiFHEn renin i n

buf f er IAb(avékl M ﬁfg/ﬂréd%cﬂm wm;@nsqﬂée&ﬂzamfwus ﬂﬁﬂr']ib?)vélreaaﬁmtlﬂlﬂwpage&cb% bovi ne
sérum al buni n sodi um azide an et ene traacetic
aci d), suff§d ‘“FOB]FS %flsﬁlélﬁf‘ﬂasaadf PW?&Y 3508 ﬁnvc?fac% %‘gl nl/nlhr.
(2) 145 ubydedhdivhéidy, sﬂfox(zaacuﬂﬁndﬂ{zsm Iﬁrtrmﬂalnbrmmfenreimmedargamaldlee renin
substrate 1,0 I 0

sul phof(]ll%deé%vf eaﬁtFor\MaPrlf?wlfte%X ?tagélhg }g%% g&ef%ﬁ N aoéﬁ rﬂ%gg%’gnol ar

sol ution osfbohytltm;trcﬁ,pamtulwéymfeméu@ pHh ragge @om ot E8hpd-es are i ncubat ed
for three J) Perindt %éQE}fﬁeﬂm £5264¢ iovtﬁle u@mﬂggmwofﬂls §dNenfRtArabR X 100 |

sanpl es per are use In order to neasure the produyction of
_ angi ot ensi for thezpastipp af thepaesantiavensionol kaRTAEHEES IpmPeritisTange isheteen s of j d

phase Ki t)aonE%%tcra%mwcfﬁreﬁramyﬁ&ﬁawﬁtlob@dyamgna n the RIA are:
angiotensin | 100% angiotensin Il

20 The above reaction is followed by addition of a base such as NaOH, KOH, or a
nitrogen-base such as triethylamine. Preferred is the use of NaOH or KOH. The
temperature range for the addition of the base is between -20°C and the boiling point
of the solvent. Preferred is a temperature range between -20°C and 20°C. Particularly
preferred is the addition of the base between 0°C and 5°C. In case the epoxidising agent

25 reacts with a compound of the formula 28 without addition of an acid, the epoxide can

be obtained without using a base.

According to the above process compounds of formula 29 are formed 2sa
mixture of stereoisomers and particularly as a mixture of diastereomers, or only one of
the diastereomers is formed. In a preferred aspect one of the diastereomers is formed

30 preferably. Optionally the desired stereoisomer especially diastereomer can be isolated
by methods known in the art such as crystallisation, chromatography or distillation,
preferably crystallisation or chromatography. These methods also include the
formation of salts or derivatives of compounds of the formula 29 and in a following
step the separation of these salts or derivatives by the above methods. These methods,

35 especially methods for the separation of diasterecisomers are well known in the art and



25 0.0013% hTD (angiotensin I-Val-1le-Hi s-Ser-OH 0.09% The production of
angiotensin | is determ ned by the difference between the test at 37C and
that at 4C. The following controls are carried out: (a) |F2ubiebes2088 hTD
sanples without renin and without inhibitor at 37C and 4C. The difference
bet ween these two val ues gives the base value of the angiotensin | 30
product i WO 673 ncubati on of hTD sarrplﬁ” with renin, b&CTEPPUBETS i nhi bitor
at 37C and 4C. The difference between these val ues gives the maxi num val ue

O L1 aNGLEN3LAole LA BB FA/CRIIELA2003: M0 SOLE4RT B, POT] EPOD 03555

-24 I n eac t he e val ue of the angi ot ensin fionis
subt ract edE?hent% 8B angi otensin | production which is determned. The
di fference between the nmaxi num value and the base val ue gives the val ue of

the maxi rr}Jm Osmgxlﬂt Eﬁb%l?bfﬂg‘egér)iﬁf{)ﬁnglﬁ 116086 o&?ﬁnec{@&h'&e:}g@g%ﬁ&_df%&#rﬂs are

gi ven as es i C enqt.e the. concentration dnhibitor at
whi ch the gﬁw@?ﬁ’é’ TERTAngFRERY of the pRPErS P W-éd?%f&rﬁgﬂﬂe@g X%Fues are

det elr mi Begrefa.ﬁﬂjiﬂavi&ihfm 5 ﬁlcé}&garteﬁﬁ:h@npmsriﬂm f—Blﬁﬁiﬁ&e, fb.mgtl iihn']lnﬁ)g pl glt . The "
results obtained.,n thi.s test .are.conpj dn tk | ng Tabl e: 10Tabl e
Conpoundv ot GReBPrAn gt (851G VB = i sy Wbt ' -

(R) - 1- met hdilsppRpiledisidd?, vaR) ardorpdrdlighiid compbend/subeszpHeodidhivoncpoxy] - phenyl | -
5- (4-net . ht hal yhnet ho) cy) - pi L din- I ]y - propan-2-ol; 15
o= (R O RR L B G! AeBlR Bl O 26
met hoxy- napht hal en- 2-yl met hoxy) - pi peri di n- 3-yl oxy] -3-(2-nethoxy-ethoxy) -
propan- 2- ol ; Moreover, a preferred aspect of the above process is the reaction of a compound

10 of the formula 29 or a salt thereof, with phenyllithium. Particularly preferred is the
above reaction, wherein the desired stereoisomer of a compound of the formula 29
reacts with phenyllithium. Solvents for this reaction taken alone or in combination are
for example : ethers such as tetrahydrofuran, diethyl ether, or tert-butyl methyl ether,
aromatic hydrocarbons such as toluene or chlorobenzene or pyridine. The solvent,

15 which is preferred, depends on the reagent. In the case of phenyllithinm as the reagent,
tert-butyl methyl ether is a particularly preferred solvent.

The rearrangement of the epoxide can be performed in a temperature range from
about -40°C up to the boiling of the solvent. Preferred is a temperature range from
about -25°C up to 0°C. Particularly preferred is a temperature of about -15°C.

20 The present invention relates to all compounds of formula (I), whenever prepared by

one of the processes described above.

The invention also relates to compounds as defined above for the treatment of
diseases which are associated with restenosis, glaucoma, cardiac infarct, high blood
pressure and end organ damage, e.g. cardiac insufficiency and kidney insufficiency.

25 The compounds of formula I and their pharmaceutically usable salts have an
inhibitory activity on the natural enzyme renin. The latter passes from the kidneys into the
blood and there brings about the cleavage of angiotensinogen with the formation of the
decapeptide angiotensin I which is then cleaved in the lungs, the kidneys and other organs
to the octapeptide angiotensin II. Angiotensin II increases blood pressure not only directly

30 Dby arterial constriction, but also indirectly by the liberation of the sodium jon-retaining
hormone aldosterone from the adrenal gland, with which is associated an increase in the
extracellular fluid volume. This increase is attributed to the action of angiotensin II itself
or to that of the hepapeptide angiotensin III which is formed therefrom as a cleavage



C= (R -3-[(3S, 4R 5R) - 5- (4- et hoxy- napht hal en- 2-yl met hoxy) - 4-[4-[3-(2-nitro-
phenoxy) -propoxy] -phenyl] -piperidin-3-yloxy] -propane- 1,2-diol; 20 D=
(3S, 4R, 5R) - [ 4- [ 4-[ 3- ( 2- et hoxy- benzyl oxy) - pr opoxy] - pheny! 122 @ctoeniO0Roxy -
napht hal en- 2- yhnet hoxy) - pi peri din-3-yl] -methanol; and E =

(3S,4R 5R) - 3-i m dazol -1 -yl met hyl -4-[4-[ 3-(2- met hoxy benzyl ox@ pr opoxy] -
phenyl ] - 3¥Q 8%¢#8Bhoxy- napht hal en- 2- y| met ggxy) pi peri di nePHF: Bé ori de. 25
It will be appreciated that the corrpouh of gener al forrrul a (l) inthis

i nvention be i.vatised at fun r drug

derivative$” ‘i’/%cﬁﬁdngf PRDSE eieé]lz}"?)zi“mconv roglr%l%] ‘grﬁposabwt {)%&yéagge%gcorrpounds

in vivo. Efampites Oc.f)ﬁng;q@hsnplwaags’romﬂq@mqaé@f thlnéle;fwy&qt@ndﬁpémaﬂgr amuabt abl e

SB?SZE;gbgCT%?JI&YnJu@h' h18,c eSledd c?)ﬁfén\&@ﬁ?ﬁ/h &Shis 5?@'@ %ﬁnc@?xg%%ﬁ@ﬁrﬂl%%%&t V\Ot
oxyne est e nmet hyl t hi omet hyl esters

and pi val o§‘Fal§$%‘§/¥o?égm%ﬁo%§P’éfsgrerﬁﬁﬁrﬁ??g%ﬁgpﬁfrem%H’hSB i%i ol ogi cal |y acceptabl e

equi val ents of the conpounds of general fornula é}l% simlar to the

met abol iscal |y Thbin-eitegotensy ofgeiphnhibicors eanatsidesabed by Wi Fissll e Bar ent

conpounds  gf &Q&ﬁfcﬁal V‘Bprlwl)m(él)(wmw H‘?pert%hﬁoﬂthEE(lt)m“,WQm%)Bﬁ this

| nventi on. I Ogﬁmggﬁl@& IB%&I] t%]e ane Ht ?né:e%riate?eltulu’gfteg 'ﬁle(‘\tgsr{gjou%d of

fornul a (I)iﬂ&?’é“’at present 1 nve rocess
for the namrhadburm a@hlognmhhomscuhfrﬂebﬂ@ T. Rels eﬂﬂpmbﬁegt;*;ﬂ@mmp\ﬁﬂs?aél i ngi ng

?Re or t %)(qug;q,q brl;g.,emgﬁtﬁ PMed)Chea1 93, wf9-@>®@l(mé) opp@ Datlamareeaptper
erapeutic val ua subs nistration form
10 The ¥h ai‘%@lﬁﬁlt F’L}%ﬂ’ %Wgﬁlﬁ‘?@gﬁ?ﬁ&t ga’%‘eﬁ C@?@& glé exanpl e
in the foCsohui.absees.9380886d t abl ets, dragees hard or soft gel atine
capsul es, solutions, emulsions or suspensi ons. Adm nistration can al so be

carried out rectally, for exanple using suppositories; locally or
per cut aneously, for exanple using ointnents, creans, gels or solutions; or

parenterally, - g intrayeno sIn¥ i nt ramuscul ar| y, subcutaneously, 15
intrathecally Mﬁéﬁi‘ﬁ%&%@%ﬁ@ for exanple injectable sol utions.
Furthernore, admnistration can be carried oqut subljngually or_ as

opt hal nol ogi calbgleatiacarricdpiy inEppeader testibess dhe incupatiop amasrure copsistelt or m of

a sprays Fer tobet @Flﬁﬂ@drﬁﬁshﬁm PhfdrabioatM sodiodiphdsphatelselusion iagaes or hard
gel atine ca u' i P’Fb OU”d ummtohl%%hﬁﬁx?%dée{h‘éel ?i@%(%e adni xed
rgani c

wi th phar nf Oor ~or gani c_excl Exarrpl es
of suitabl émemtgmnetsc afcdr), suﬁbieet @r 2 dﬁlﬂagiéégmb@f hapglof angmtensm l/ml/br.;

145 pl of buffer A: (3) 30 ul of 10 mM human tetradecapeptide renin substrate (hTD) in
10 mM hydrochloric acid: (4) 15 pl of dimethyl sulphoxide with or without inhibitor and
20 (5) 10 pl of a 0.03 molar solution of hydroxyquinoline sulphate in water.

The samples are incubated for three hours at 370C and, respectively, 4°C in
triplicate. 2x 100 pl samples per test tube are used in order to measure the production of
angiotensin I via RIA (standard radioimmunoassay; clinical assay solid phase kit). Cross
reactivities of the antibody used in the RIA are: angiotensin ] 100%; angiotensin 11

25  0.0013%; hTD (angiotensin I-Val-lle-His-Ser-OH) 0.09%. The production of angiotensin
1 is determined by the difference between the test at 37°C and that at 40C.

The following controls are carried out:

(a) Ipcubation of hTD samples without renin and without inhibitor at 370C and 4°C.
The difference between these two values gives the base value of the angiotensin ]
30 production.

(b) Incubation of KTD samples with renin, but without inhibitor at 37°C and 40C. The
difference between these values gives the maximum value of the angiotensin I production.



gel ati ne capsul es include |actose, mmize starch or derivatives thereof,
talc or stearic acid or salts thereof. Suitable excipients for use with
soft gel atine capsul es include for exanple vegetable oil 2 Gelrksr,2003t s,
sem -solid or liquid polyols etc.; according to the nature of the active 25
i ngredie su};ﬁmrray however be the case that no excipient is needed at all
for soft gel'afshe capsul es. For the p?gparation of sol EEFEREVRERE syr ups,
exci pients which may be used i ncl ude or exanple water, polyols,
saccharose, |QVGER sasMlethe B vaLLY6PSR anEBfenkil i ' | pients
whi ch may be used ingl ude for. ,eégn;pl e ﬁailél%ﬁl%%%é%%g%%g}lg&%ﬁ%%ﬁgﬁé

gl ycer i ne2@pansRhReaBHensipd: is getetrainsto She differsace batyesndhamagiyser cut aneous
appl i cat i wape @dchpbsavduagive themjuehe thametimume bubdeate iy d@kaR1-Q0008) by al  or
har dened qighs, waxes, fats and sem -solid or liquid polyols. 22 Cctober
2003 WO 00/ 64873 -26 PCT/ EP00103555 The pharmaceuti cal  conpositions may

al so centain Lng. splubilisin agent s tabi.li si agents,
vet t i ng agent.@Feq—gﬁiﬂ%g} %}‘%Ifggm%\?ge 5#’51?15‘?’%8%‘%8 F]%\%togfenmﬁf”éﬁ%g‘? “g’gl%f%r for the
vari at i ondlorhigsthe engmsheadivitels ivhibited By S¥oaThnlfsagelsesaredetambinek frdant s.  As
ment i onedaggga}}egfmi&p%e@gmgll%@t_gg%&i_ n other therapeutically valuable
agents. It is a prerequisite that &l adjuvants used in the manufacture of
the preparations are non-toxic Intravenous, intranuscular or oral

adm nistration is a preferred formof use- The dosages in which the
conpounds of formula (1) are admnistered in effective anounts depend on
t he nature ofThemesulipebspifedtingbis tasbaierngradednt the fillowdmgeTabhel t he requi rements
of the 10 patient and the node of application. In general, daily dosages of
about 10 ng- 1000 ng, preferably 10 ngTa5B800 ny, per day cone into

consi deration. The follow ng Exanples shall illustrate preferred

enbodi ments of the present daMRRLEON IBUL REE Wkt ended to [imt the
CE% o%er WD 00T 64873

scope of the invention. 22 2003 PCTI EPOO 03555 -27
A 0.06
B 0.03
C 0.08
D 0.02
E 0.07

A= (R)-I-methoxy-3-[(35,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-
(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propan-2-o};

15 B= (R)-l-[(35,4R,5R)-'4-[4—{3-(2—methoxy—benzyloxy)-propoxy]—phenyl]-s-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-(2-methoxy-ethoxy)-
propan-2-ol;

C= (R)-3-[(35,4R,5R)-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-{3-(2-nitro-
phenoxy)-propoxy]-phenyl]-piperidin-3-yloxy] -propane-1,2-diol;

20 D= (35,4R,5R)-[4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yl]-methanol; and

E= (354R,5R)-3-imidazol-1-ylmethyl-4-[4-[3-(2-methoxy-benzyloxy)-propoxy}-
phenyl}-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine dihydrochloride.

25 It will be appreciated that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide prodrug derivatives which are capable
of conversion back to the parent compounds in vivo. Examples of such prodrugs include

the physiologically acceptable and metabolically labile ester derivatives, such as



EXAMPLES Exanple | 5

(R) -i-methoxy-3-[(3S, 4R, 5R)-4-[4-[ 3- (2- met hoxy- benzyl oxy) - pr opoxy] - phenyl ] -
5- (4- met hoxy- napht hal en- 2-yl net hoxy) - pi peri di n- 3-yl oxy] -4#rQ¢gaber206B) (a)
50.0 g (129.7 mmol) of

(3S)-4-(4-benzyl oxy-phenyl)-1-[ (1R)-phenyl -ethyl]-1, 2, 3, 6-

t et r ahydr¥® BY4#¥7di n- 3- ol were dissolved i,p 700 m~ of N, N- BFHER®WHFDr nani de,
treated 10 portionwise with 41.5 g (abo’& "1040 mmol ) of sodi um hydride

di spersion_j ] i 9 i 1,4t ur -Sthrred
undgr ar goﬁrle o %étﬁg%rﬂg h’rﬁgniﬁﬁ%%r@mxf}g%ﬁ Q%gﬁ?@ Igggﬂé%glre%tf lg'nxvxilﬁztg)%\%\# ){’ h
153. 1 g (529 phyeblpgisallyaryeptable eqpdval¢enipefil¢ compounds of general formula (1),

(hydr oxy meg;gik) wlifle SEAbOXANARSNP 40 UsEsHE EANBIeRf BRShnStnk i SfrdPr t WO

hours. Thereupon, the reaction mxture was . pqQured into 2 liter of

i ce- wat er a?fapcé%éfa{:&egera% RPEBI=®) 1 s e Ry s SrAPet U8t WEFTioRhe. combi ned
et her phases were subsequently washed with water, dried over nagnesium
sul phat 6 and eviotmiondd edilier, redidayhearsapotaidey a @mpountdwX fortniia4DGre doe

resi due whi ch.was. thereby.obtained .was_chr ographed on silica gel with
ot hyl enecHl SFg) BF Rt el S Eprol BB OB ARS8 ned 648 g
(115 ol Iedi8Bnéts, which process comprises bringing one or more compounds of formula (T)

(3S) - 4- (4- - - 3: 5 2Rl - i axgl_an-:4,20

yl met hoxy] gﬁ]ﬁﬁkﬁ%ﬁﬂﬁ%ﬁﬁ&gﬁ%ﬂﬁﬁ i@aﬁgqfﬁgtr‘%ﬁéﬁ%?gl%f%gfﬁghga% i ght

yel | ow sol ﬁ@vhm@ﬁoragﬁn( M-H) +. (b) 29.4 g (58.8 mmol ) of

(35)-4- [214- benzyl 03%- phenyl)-3-[(4S)-2, 2-dinethyl [ 1, Cﬂg .

di oxol dR- 4-yI gImacefticrl cornppsitings reayiby pfministersd graliy fonarapls-inthei di ne
vwere di ssplyegtabRts] datd talilbts ldrdpélis RN 6XHBIdeRARe cApRdks shlibrz emilisiaat ed
with 235.4 m of a 1.Q .25 M sol ut on of borane-tetrahydrofuran conplex in
{et r ahydr PRSI AEMVTHRLOR S28 GHioR8 SHERLPHY ERLY 5 HaB BSSE Then, ¢ he
reacti on mduppositerivabocsilyairpecntdredutly, b exanpiaisig oustirewtsycredridigelsdd® m  of

water followed by 44. 3 282 .mol ) of sadi um percarbonate. . Subsequently,
the react isgﬁﬁ‘ﬁf’ﬁéﬁpaér%eg‘mgﬁ?‘rl% B Og%’&”?q:cfrnf T?ﬁﬁr@ﬁ?&?mﬁ’t&%‘?ﬂymol ing to room
t enper 46 uriptrathecallp ectrarsderswiliyt wamg {gaexqueple wikctablegolutions. iFnghgmote, wat er and
extracted atcwiﬁﬁr;tﬁ) Vit Be BQ% e flouPfurl Gﬁillﬁr 99?6}51&‘{1 f‘%ﬁﬂl rePBatichf §r £QEDI ned
di chl oronet hane p élseslgﬁ/er e \/\Es%uetgfn\ﬂnt owat r, gjl‘ol & ?ra()gneg%um
sul phat e aftpsely s rammpleinghe forppehs sPraXapor ator  at a maxi mum 40C. The
resi due whi ch was _t her eby obt ai ned was_chromatographed on. silica gel with
di chl or onet han&Pethgpreparationof %)C?at?ﬁ@%ﬁ%ee@ ﬁagﬂg@eglﬂ%‘apsz&%hfg (44.6
22 Cct oberco2i}dgndsWPHRired 8t/ vEHIER@PbO2Zhhifed Wilh pharmaceutically inert,

20  inorganic or organic excipients. Examples of suitable excipients for tablets, dragées or hard

gelatine capsules include lactose, maize starch or derivatives thereof, talc or stearic acid or

salts thereof.

Suitable excipients for use with soft gelatine capsules inciude for example vegetable
oils, waxes, fats, semi-solid or liquid polyols etc.; according to the nature of the active
25 ingredients it may however be the case that no excipient is needed at all for soft gelatine
capsules.

For the preparation of solutions and syrups, excipients which may be used include

for example water, polyols, saccharose, invert sugar and glucose.

For injectable solutions, excipients which may be used include for example water,

30 alcohols, polyols, glycerine, and vegetable oils.

For suppositories, and local or percutaneous application, excipients which may be
used include for example natural or hardened oils, waxes, fats and semi-solid or liquid

polyols.



mol ), 75.8%

(3R, 4R, 5S) - 4- (4- benzyl oxy- phenyl ) -5-[(4S) -2, 2-di net hyl -[ 1, 3] di oxol an- 4-

yl met hoxy] - 1-[ (R) - 1- phenyl - et hyl ] - pi peri di n-3-0l as col or |4sgctober 2003 Vs:
518 (MrH +. (c) 19.2 g (37.1 mmuol)

(3R 4R, 59) - 4- (4- benzyl oxy- phenyl ) - 5-[(4S) - 2, 2- di net hyl -

[ 1, 3] di OWEI04H64813 y| et hoxy] - 1- [ (R) - 1- phepy! - et hyl | - pi per PEIRRO8OFTSS di ssol ved
in 200 M 5 net hanol wer e hydrogenat ed'ezl%n the presence of 3.84 g of

al | adi um cat al 10% ar _The c fure
pal | adi um Cat AL S o 80 ERASORL nhPl Al e RE SR Lo A

(3R 4R, 5Shgsat, (sth)Jm(ng agerds,n@rthaglag[irﬂss]@hﬁ@@ﬂ Wmnsr@!qﬁm]odqmp@e $Altdr oxy-
phenyl) - picpegl. i gend@dntibilillats. A6d) 26.4 g
(81.6 muol ‘eg’r %’%‘%é’%lfi’%%%%&%ﬁSm‘%{;cgmé’:yr%et&;| 1.1, 3] di oxol an-4 10

yl met hoxy]mmt(omedw@h@rxshepﬁémylsycwtﬁ’@rq ShesRsticaly gl din 160 M

di oxane/50 m _water and . treat d wth 20 .

di - tert® - but yI d 6 aPraedpatedhn) af adinvepty iﬁgmma%éfm%?ﬁ%ﬁﬁmﬁr bonat e.
The react i,ghnéd-xdxsd.e was then stirred for 1 hour. 150 mM 2N NaOH were then
added and the m xture again stirred for an additional 30 mnutes. It was
then aci di fi edIhtavehbi, isittamudSQarndr ozdlaéiGinigokion isorprefiiret foamtoépse. The
reaction m xture times
with 500 FP56F° ‘&lv\é%%o}h(j)é m’?’héﬁ%ﬁ%f rm;@%rgt d;ﬁ%;ég%&%;?ﬁ%@%@%% ce with
di sti || ed depéreton thhe@atude plishie speaific mgmeﬁrmntstbc paeand thefrequizsmentspd ghe

concenty at ed |1¥@§ t 109Heskict was
chroma og|'p Flljltgmgn Sl ?%{');1 ggﬁ\{&ﬁgﬂ I@ﬁdo{yg?fg? %gﬁle#gt%kﬁ:wg%‘et ate x?’7/ 3).
There wer @rtfhublydﬁm n8e) 2, Per day FILIpRINYIdergiion.

(3S,4R 5R) - 3- | 4S) (22d|rrethy .

[ 1, 3] di oxol an- 4hgFoliounekampes ﬁ%f‘gkﬁ}{azf-ﬂrﬂf?ﬁ%?%??ﬂ”ﬁﬁr&ﬁﬁﬁh? BIsEYi di ne-1 - car
boxylic agvetib8blr Hbhyt inestied todfmit iightoderodvie ioventiohS: 424.3 (MrH) +. (e) A
solution of 18-(42.5 mol) of

(3S,4R, 5R)-3-[(4S)- (2, 2-di met hyl -[ 1, 3] di oxol an- 4-yl met hoxy]

- 5- hydr oxy-4- (4- hydr oxy- phenyl ) - pi peridi ne-I -carboxylic acid tert-butyl
ester in 120 m of N, N-di nethylfornmanm de was treated in succession with
13.6 g (63.8 25 mml ) of 1-(3-chloro-propoxynethyl)-2-nethoxy-benzene (WO
97/ 09311) and 8.8 g (63.8 nmmol) of potassium carbonate. This m xture was
stirred at 120C for 16 hours. Subsequently, it was filtered, concentrated
toafewmlliliters, poured into 800 m of an ice/water m xture and
extracted three tines with 300 ml of ether each tinme. The conbined organic
phases were washed once with a small anmount of water, dried over nmagnesium
30 sul phate, evaporated under reduced pressure and dried in a high vacuum
The thus- obtai ned crude product was separated on silica gel using a

m xture of dichl oronet hane/ ethyl acetate (713) as the eluent and yiel ded
245 g (40.6 mml), 95.6% (3S,4R 5R)-3- [ (4S)-(2,2-dinmethyl- [ 1, 3]

di oxol an- 4-yl nmet hoxy] - 5- hydr oxy-4-[ 4-[ 3- ( 2-



met hoxy- benzyl oxy) - pr opoxy] - phenyl ] - pi peri di ne-1-carboxylic acid tert-butyl
ester as 35 slightly yellowoil; M. 602.3 (MtH) 22 Cctober 2003 WO

00/ 64873 PCT/ EPOO 03555 -29 (f) 24.5 g (40.6 nmol) 22 October 2003

of (3S,4R,5R)-3-[(4S)-(2, 2-di nethyl -[ 1, 3] di oxol an-4- yl et hoxy]
-5-hydroxy-4- [4- [3- (2-nethoxy -b enzyl 0XY) - pr opoxy] hen

- pi peri diWeows4s&ar boxyl i c acid tert-buty]l_ ester and 12. 6 QT’FéUJ.OQSSMI) of
3-chl oronet hyl -1 - met hoxy- napht hal ene [eXanple 1) (a)] were dissolved in
150 m of N, N-di nethyl formam de under 5 argon and then 6.50 g (162 mmol) of
sodi um hydri de dispersion (55%in mneral oil) was added. Subsequently,
the m xture was stirred at roomterrperature for 1.5 hours. The reaction

m xture was poured into 600 m of icEXMMBEES t he product was extracted 3
times with 300 mM of ether, the organi c phases were washed twice with
distilled water, then dried over nmagnesium sul phate, filtered and
concentrated in a water-jet vacuum The thus 10 obtai ned crude product was
chromat ographed on silica gel using a m xture of dichl oronet hane/ et hyl
acetate (9515) as the eluent and yiel Bethg?815 g (36.9 nmmol ), 90. 9%
(3S,4R,5R)-3- [ (49)-2,2-dinmethyl-11,3 ]

ALoxol ot b hTLARKK: 1 (A2 (B DX es B 0% . icpaoy GrRASE N
tert-butyl ester 5%“-“@%3’0???@&5‘3 ‘F‘V%}‘g"?’s’f‘ “(ji\ﬂrlg—l)yoxyﬁgro §§/ ?‘g‘) 59 (36.9

mmol ) of (3S,4R 5R)-3-[(4S)-2, 2-di net hyl -[ 1, 3] di oxol an-4- vyl net hoxy] -4-
[ 4- 13- ( 2- net hoxy- benzyl oxy) -propoxy] - phenyl ]-5- (4-nethoxy-

napht hal en-@sy @3%@92@/)np},&?&f@,'sﬁ@-(h%ﬁfyhﬁé@ﬂﬂeﬁylﬁql @R)qﬂ{mﬂwﬂw -E3B@r were

di ssolved in” 15

hydr ochl or f“tffaé&fﬁ?r& Ii’W%“t%‘iﬁ‘fﬁre dﬁ%%%?r'%‘ 9&:}??%@8’ éd'%% étreaJiGEIS(C):f max.
and t hefeapbafoniie withe L5 g (atmsit MOMOD@f scmum(baﬁmcﬁ@dm@rsmmneeﬁmdpér 22

hours the ig@ﬁag_s{y P{hd{@ﬁ&éﬁ%%o%ﬁxﬁ%%@nkﬂ@& gnﬂ&%r?ﬂ fer PRSlThANEY S88Hre

car bonat e sodi.um_hydr ogen t he product was
ext ract ed W?Fﬁéatﬁ‘iﬁﬁ@omsﬁ"%ﬁbl ot &fpd %“%F #hi c phases were

washed Wi t fhy @Imﬁ,&ﬂdﬂhﬁ}i M@]tdﬁixolatnh@ntodixaneﬁlfonﬂe amdbglivesli fontveoptsat e, filtered

?gg ionm(,:neﬂn;[ﬁ:at B re‘é@age 5@%&3%&&&%& Iﬁérﬁeﬂe@{c@-ﬁa@f%@%h@s%&@ 9 g
[ 3- ( 2- &k hoimes bath 790 skyf £ bﬂ@ky?mb%ﬁﬂhrf@laéﬁé%?ﬂ@i%ﬁ“ﬁlgbﬁm%ﬁde‘ﬁ% yl met ho
Xy) - pi per edted Bievtl oryha gicoRad Qriphate sliddvap@aedbokiressy avhpgratviat a632. 4

MtH) +. 20.9 g4 d qn sl
(R)-3-[ (3s g ‘tnghfé m@“‘g W‘Eq%}b‘fﬁs &by %‘?y B B’ra%%héﬁ tographed an silicz_
( 4- met hox) gdapﬂtmaﬂmhn@h}qnd@éqthsdﬁge}ate ﬁ?%@r kT wereth isf g 1 2-¢cliol

mmol), 88.7%, (3S)-4-(4-benzyloxy-phenyl}-3-{(4S)-2,2-dimethyl-[1 ,3]dioxolan-4-
20 ylmethoxy]-1-[(R)-1-phenyl-ethyl}-1,2,3,6-tetrahydro-pyridine as light yellow solid; MS:

500 (M+H)".

(b) 29.4 g (58.8 mmol) of (35)-4-(4-benzyloxy-phenyl)-3-[(45)-2,2-dimethyl-
[1,3)dioxolan-4-yimethoxy]-1-[(R)-1-phenyl-ethyl]-1,2,3,6-tetrahydro-pyridine were
dissolved in 175 ml of 1,2-dimethoxyethane, cooled to 5°C, treated with 235.4 ml of a 1.0

25 M solution of borane-tetrahydrofuran complex in tetrahydrofuran and stirred at room
temperature for 5.5 hours. Then, the reaction mixture was again cooled to 5°C, treated
slowly with 110 ml of water followed by 44.3 g (282 mmol) of sodium percarbonate.
Subsequently, the reaction mixture was stirred at 50°C for 17 hours. After cooling to room
temperature the reaction solution was poured into 1.6 liters of water and extracted twice

30 with 600 ml of dichloromethane each time. The combined dichloromethane phases were
washed with water, dried over magnesium sulphate and evaporated on a rotary evaporator
at a maximum 40°C. The residue which was thereby obtained was chromatographed on
silica gel with dichloromethane/ethyl acetate (8/2). There were thus obtained 23.1 g {44.6



were dissolved in 357 m dioxane/ 178 ml water and treated with 7.6 g (35.0
mmol ) di-tert. 30 butyldir_arbonate and 6.3 g (74.7 mmol ) sodi um

hydr ogencar bonate. The reaction mixture was then stirred Z2dpcteberad®03 150
m 2 N NaOH were then added and the m xture again stirred for an
additional 30 mnutes. It was then acidified to pH 7 with 130 2N HC1
sol uti onWOPREIZAf ter, the reaction m xtz?we was dil uted W'E‘ﬁw@f%s Ri |l of

wat er extracted 3 tinmes with 500 nil di chl oronet hane, the organic

EEF‘SﬁZt \geaﬁz S;@%%, (ARGR, 34 ugﬁfheﬁ&e%dﬂvep%%@ f\g@#@y z,ztdlﬁi&ﬂgl—[ﬁﬂd%fan@gn95| um
t hug - obt al’ H-{" E&eﬁggddﬁ'ﬁﬁv%?ﬁﬁl%‘ﬁg?%@&a OE?{W?%&M%Q h

di chl or onet hane/ net hanol (1010 to 911). There Were t hus obtained 23.7 g
(323 nrnol(k) 222@¢3bbermal)(FR ABDH- ﬁzylo:aepm@mbﬁﬁ(uﬁ)%s&l@hﬂs%

(?g 35 5R£ﬁgr§il(f}%®n 4?jfﬁrlrr%;aﬂtlho! Pl E{pﬁgﬁgyﬁl ]‘hj[ll gfﬁ%i&mdl\g?ﬁ ne- Ilggnaox I
T Rer & frstanslivge hedaemis) BRORFERS B0 OB ISR RUPY 0% PF 23 65 g
(32. 3 mMolkharedal 3523 Rotls) Fld-rp4cBR) ﬂﬁ;tBPedVahWH(ﬁ%yFeﬁlaD@evap])EM)delﬂﬁlﬂ(lzg 5

th b . etﬁ]&% =2~y met h
nge?T(él ngﬂ%égg%ﬁ{?’gfl C %i@é]%’aﬁﬁéhl % &éﬁjﬁwe di sts40 ved | ylrlrg moxy)

pyri di ne ahwﬂ)r@afre%m-?m} 4Sé°]§‘fF%5|5‘P]ﬁ]g h 31.1 g (162 mml)
toluol -4-sulfochlorid. After 15 mnutes stirring at roomtenperature, 140
m of wat e{d) angl4 348 6rimrodl) tratie ERYER, 03¢ [445)vi@2edimdtiet [ 1, Hdbxelant4i ng

cont i nge tcﬂé}g digt¢ '4%méggﬂég§?£nd$@&eﬁ&é &esoweaﬁa I@qﬁm&&n@mtﬂﬂr e was

10 di | t t 500
di chl o?‘oﬁmamdvs%dmrgaﬂp@ it et R 52l ) 400 m I N

HC  sol ut b&&iur@ﬂﬁfdidgbﬁ&rWﬂafk mhsiemttioednmm&mis théd’mmredlfmxeﬂmli\te}’S(Jn‘B@ﬁSI um
P hunrabs aNeO SLETANLIRGR M AL RE: o ultal B 3h Slaisdl db i FBC T as

t hus- obt al e gra% on SI I ca gel
di chl or orrﬂlenaiﬁféi%@ﬁypl'b?:mtbﬂéo J(nbabi FQ}‘?‘H@‘ herza fgr.dhe spaghopMPEUE YA he
pri maryg aHﬂutEH‘%tﬂ;@OﬁﬁgQiﬂdﬂfeyeﬁﬂ&béHaft@es’Sﬁhao(ainﬁ Gf&dﬂo:@lﬁheﬂﬁhé; thélica gel

| / | 9 |

4. 694 35, FRBRPIIRE sty PHRRE Rt i PRk ﬂ%‘@ﬁ%oniﬂ]%f o opoxy] - 4-
[4- [3- (Mpwh@ayned@mﬂybmyamé%@U%WﬂWJ &tls.uscq E

napht hal eBm%quvJ »szﬁ%hﬂﬂaﬁxt)o Ep&rdprﬂnﬁvélm@@r&mbmeﬂ;aﬁe/&h?&&mmmb ester as

((: glsozf :?egsRii‘ [w(e%ugoﬁ é\,ﬂzg %‘%4 1?'1%%1)%%/0 93§L£R,§iﬂ-mg a0

(2,2-dimethyl-

(t ol uese- 1,3} didxo]a;a+%x@eqmmboﬂyﬁmﬁ44flﬂd(®¥%tm&ky9mgﬁl oxiboxpiiopoxy] - phe
nyIT-5 acd tert- -butyl ester as light brown oil; MS: 424.3 (M+H)".

(e) A solution of 18 g (42.5 mmol) of (35,4R,5R)-3-{(45)~(2,2-dimethyl-[1,3] dioxolan-

4-ylmethoxy]-5-hydroxy-4- (4-hydroxy-phenyl)-piperidine-1-carboxylic acid tert-butyl
ester in 120 ml of N,N-dimethylformamide was treated in succession with 13.6 g (63.8

25 mmol) of 1-{3-chloro-propoxymethyl)-2-methoxy-benzene (WO 97/09311) and 8.8 g
{63.8 mmol) of potassium carbonate. This mixture was stirred at 120°C for 16 hours.
Subsequently, it was filtered, concentrated to a few milliliters, poured into 800 ml of an
ice/water mixture and extracted three times with 300 ml of ether each time. The combined
organic phases were washed once with a small amount of water, dried over magnesium

30 sulphate, evaporated under reduced pressure and dried in 2 high vacoum. The thus-
obtained crude product was separated on silica gel using a mixture of
dichloromethane/ethyl acetate (7/3) as the eluent and yielded 24.5 g (40.6 mmol), 95.6%,
(3S,4R,5R)-3-[(45)-(2,2-dimethyl-[1,3] dioxolan-4-ylmethoxy]-5-hydroxy-4-[4-[3-(2-
methoxy-benzyloxy)-propoxy}-phenyl]-piperidine-1-carboxylic acid tert-butyl ester as

35  slightly yellow oil; MS: 602.3 (M+H)".



(4- met hoxy- napht hal en- 2- yl met hoxy) - pi peri di ne-1-carboxylic acid tert-butyl
ester as colorless oil; Ms: 886.4 (MtH)+. (j) 18.5 g (20.9 mmol) of

(3S, 4R, 5R) - 3-[ (2S) - 2- hydr oxy- 3- (t ol uene- 4-sul f onyl oxy) - prd@postgber 2003

[ 4-[ 3- (2- net hoxy- benzyl oxy) - propoxy] -phenyl] -5-(4-nethoxy-naphthal en 25
2-yl met hoxy) - pi peri dine-I1-carboxylic acid tert-butyl ester were dissolved

I n 530 mwo dieyeizhyl sul foxid and treated while stirring @cTmpom3sssper at ure
with 90.7 m (454 mmol) 5M sodi um hydr2(9xi de soI ution. The reaction m xture
was then stirred for i hour, dil of water and extracted

twice w th (800244 g 640-emmed) OfWR@?Iﬁa’n[(éS)p(l%&s@?eﬁw} -6L31geolar-4wi ce with

di sti | Itedty%;eg{ bqudisqzaq:;qun nﬁ'@lgi_li_nﬁ}sdeuﬁl o) -plropbry) lihelntygr;ﬁpbrﬂimb 30(20 A
concentrated, in

mrnol ), 99SATYES ﬁ%éﬁ'bhﬁle an 58 @85?%\&18&6%&(11“ oXY =S pr opo jg
-phenyl ] - 8aghthakseH evamplah e aqegerﬂ.lsso]vedm 150 ml of N,N- dnnethylfonnanudeun er

t2 y|t rrEt ?Of(yr}gm‘éaﬁ({aﬁ),-s@glgr(mmam%m@h Tde Cli @rsianQS%Qﬁ)&hh&aB(ﬁ])dvas
er uty

?ﬁ 14.7 20. 6
ol ) of (eSS, ST R DR R ROy e b ool The
phenyl ] - 3 fedetivat hixyrevappaured @ @thhwétdqaw;e)mbe proZRyt wasi mqr%pmy] pi per
| di ne- @f\‘.? Yl Sf &ﬁérdmte Qfgtan@;ﬁééks W&t QhshAE R civB isMBEH Wite eheitl dried

NN—dlrreth or mam de roomte erature whil irring with
APAPRTRE N ARG M4 AT T MTEIE S R

-31 rret1by|aﬁtans«bhunﬂepmduawmthamtobra?phedoreabctalga}usmgamm then stirred
for 16 Nougnordhdehl Rtk Ldiatl35/8) o @Ef\ i@ phaes §§t(%19mm? ofighd) 300 mi
of ether. ni c ases ed’wat er, then
dried over(%@gT%hﬁﬁﬁ? 614&'{1?511?’11‘{?431%? e@l’i’ﬁﬁéﬁ Pd- PRI at er - | et
Thigdreyl ro 1] ree (t -hethd Aenpln)eth®S)-FApenid{izS] 4R, 5R) - 3-
\[/a((:glFJe;nz h r?%gmq) bb:?]g) bé:ﬁgpagg %ss%‘gn}ffdig?é g\%l:!)a ﬁgx?-}%enzyl oxy) - -
propoxy]-p e %{ ?SC'?EC "ﬁloxy nap FI en- (t ) - pi peri di ne-1-carboxyl
c acid tertbtletera colorle AMH) +. (1) 15.3
e
_ et hox A= 2 ropo en -methoxy-
5. (4 met hoy AR O xga @@&g&;ﬁ% gbéléy]i% xéagér@gn 1bad szxéom a4 d
tert- butyI é%fher we gﬂ ?‘ % f~a n{é'q%gf then 118
m (236 nnbﬁ%nﬂoffahwmmpkﬂtp&ahepdlﬁﬁﬂﬁ%?@% T 3ci rfaftéa%féd
dropwi se af2 (hloRBwere aﬂ&dﬂf@mfat FC thire aid ﬂa&ﬁﬁﬁer\msmaﬁfmﬁhstmmed)m

te”pef%hugfoé%f Eaggmg%rﬁ erﬁfhéu&me?@a%&amu&yé% B8 iR8YLLhid Difudce- col d

sodi um
hydrogen carbonate solutlon (11, 60 g sodium hydrogencarbonate) and the product was

extracted three times with 500 m! dichloromethane, the organic phases were washed with
distilled water, then dried over magnesium sulphate, filtered and concentrated in a water-
jet vacuum. There were thus obtained 20.9 g (33.1 mmol), 50%, (R)-3-[(35,4R,5R)-4-[4-
25  [3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidin-3-yloxy]-propane-1,2-diol as colorless ofl; MS: 632.4 (M+H)".

(h) 20.9 g (33.1 mmol) of (R)-3-[(35,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy] -propane-1,2-diol
were dissolved in 357 m! dioxane/178 ml water and treated with 7.6 g (35.0 mmol) di-tert.-

30 butyldicarbonate and 6.3 g (74.7 mmol) sodium hydrogencarbonate. The reaction mixture
was then stirred for 1 hour. 150 ml 2 N NaOH were then added and the mixture again
stirred for an additional 30 minutes. It was then acidified to pH 7 with 130 ml 2N HCl
solution. Thereafter, the reaction mixture was diluted with 600 ml} of water extracted 3
times with 500 ml of dichloromethane, the organic phases were washed twice with distilled

35 water, then dried over magnesium sulphate, filtered and concentrated in a water-jet
vacuum. The thus-obtained crude product was chromatographed on silica gel with
dichloromethane/methanol (10/0 to $/1). There were thus obtained 23.7 g (32.3 mmol),



solution (11, 60 g sodi um hydrogen carbonate) and the product was extracted

three tines 15 with 500 m dichl oronet hane, the organi c phases were washed

with distilled water, then dried over magnesi um sul phat e,2% P¢tperctP0gdnd

concentrated in a water jet vacuum The thus-obtained crude product was

chromat g L3 hed on silica gel with dichloronethane/ nethanol (19515) There

vere thuSO88t4ihed 9.3 g (14.4 mmol), 78.2% (R - 1- met RGXFFHES
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g

oil; Pre arat| roneth |- 1-nmethoxy-na
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[ Chem Phaértrbufplidster as forleSy 6} MIS2ZE3- 51(2\56H0*1971)] were dissolved in 100 m of
di chi oronet hane, the solution treated with 20 ml of triethylamne, cooled

o, 5C andyir s ﬁ'a%%l)‘@fté%:ﬁ%ﬁim (eI ﬁdthk% -prES AN a4l (6 qhY |
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ot Tl R st ottt srgmptgaaphed on i e wit
met hoxy- ndphlohahehar2/eptiyiredetrox(P) Lgivpag 2 b2 g-082 pligwye of thy piramry2ndith a) |1 n
?ggl ZR 5}?% % [ rpfogﬁﬁg@ﬁﬁarg%ﬁp&ii ﬁ{%}i@ gsgiﬁf:@ ;@é%ﬂ@i%iﬁiméehso C{o ?nolas (4
u XY xy] - 4- -
[ 3- (2- et AYX J’Hﬁﬁf‘yﬁé 0 3 lf pp- Yo (35 AR BR)-3- 28]y et 4
phenyL] Sstﬂ%nﬂet)}‘)qum]}m[Ie\e{Béz—nijtbbmb@pﬁ)grpwgﬁqp&;nﬂ}&ﬁéﬁm@@ge aci d
tert-buty L2 LR Lol ind 11 M50 i€ 28 sl SRILIEBHNAY G de T
dimet hy! SUE%ShOS)ég&L (M+H)¥] anddl ;}% (1 .47 mmol), 4.5% (35,4R,5R)-3-{(2R)-3-hydroxy-2-
20 (toluene-4-sulfonyloxy)-propoxy]-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyi}- 5-
(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester as
colorless oil; MS: 886.4 (M+H)".

() 18.5 g (20.9 mmol) of (35,4R,5R)-3-{(25)-2-hydroxy-3-(toluene-4-sulfonyloxy)-

propoxy]-4-]4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-

25  2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester were dissolved in 530 ml
dimethylsulfoxid and treated while stirring at room temperature with 90.7 ml (454 mmol}
5M sodium hydroxide solution. The reaction mixture was then stirred for 1 hour, dituted
with 800 ml} of water and extracted twice with 400 ml of ether. The organic phases were
washed twice with distilled water, then dried over magnesium sulphate, filtered and

30 concentrated in a water-jet vacoum. There were thus obtained 14.7 g (20.6 mmol}, 99%
(3R,4R,55)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-3-(4-methoxy-naphthalen-
2-yimethoxy)-5-[(2R)-oxiranylmethoxy]-piperidine-1-carboxylic acid tert-butyl ester as
colorless oil; MS: 714.3 (M+H)™.

(k) 14.7 g (20.6 mmol) of (3R,4R,55)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy}-
35 phenyl]-3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-oxiranylmethoxy] -piperidine-
1-carboxylic acid tert-butyl ester were dissolved in 98 ml N,N-dimethylformamide and
treated at room temperature while stirring with 21.9 ml (118 mmol) 5.4M sodium



(3R 4R, 5S)-4- [4- [3-(2-nmethoxy-benzyl oxy)-propoxy] -phenyl]

- 3- (4- et hoxy- napht hal en- 2-yl net hoxy) - 5-

[ (2S) - oxi ranyl met hoxy] - pi peri di ne-1-carboxylic acid tert-Ha§HtobetA03as
colorless oil; Ms: 714.3 (MtH)}. (b) In analogy to the procedure descri bed
I n-exanmple 1 (k) the (3R 4R, 5S)-4-[4-[3-(2- methoxy-benz ropony

- pheny| | WY& ¥et hoxy- napht hal en- 2-yl npthoxy) -5- [ (2

oxi ranyl net hoxy] - pi peri di ne-1-carboxyliT acid tert- butyI ester was treated
wi th sodiu f

(35, 4R 5R) gthrl%\‘% és'a‘l}!@%% dhnth%g_ ?h@?ﬁ%%idn_rgl?cgﬁ‘mvgfthfeﬂ_ﬂ}k% fir {§¥ours,

[ 3- ( 2- met hdikyedyary400 f vgﬁq;lgg;iyrtracﬁ pﬁﬂf Hg'x)abg,[‘he organic phases

napht hal engee Whikes BoXy with Hﬂanédiwaﬁr,lth@zarrbawéﬂ fagheiidmtsalphatalflitedagtier as

Goxc) e i 5t s SR g g Gl

hydroxy53 (ﬁé&RéRyfﬁdKf&Q ]’ 0xy-3pmpethpx3propoxylrie §2-migdwEy Pengyipxrpr opoxy]
- phenyl ;@4 ph&HA eIy adpBfiranYi-Bieony) pipkR@hb-dldaokylzaEoxyl i ¢
aC|dtert bu 5 V¥I_IhHC| |n rrethanol to yield the
(2S) - 1- nettfids tyées[t?rf?éc P&r??{f QMF 4[% thoxy benzyl oxy) - pr opoxy]

- phenyl ] -5-(4-met hoxy- napht hal en | met hoxy

pi per i d| n- @) ylléig] 2pp mm@l? of 63S, %SEbgﬂﬂRés?sh ?W‘WGM"%ORMH} -14-[32

Cct ober ZQQ%AMBJQ%&MJ@)%GJ;&&B%%%EW (4- n%&d;‘;y h&aﬁn@a)lmbtho )-

ggghfhg\ Rﬁnlge = -ﬁ%&%}frﬁgﬁfﬁg F%‘& Hgégig %éj BssRR& 1 70 IBP fna¥)s me%hag'f]] ath hoxy-
- 3- ( 2- met 8Kythet Hdayl) (2p6 wpzad) of ltdréchicric akid inmetizgyl @4 moler)reordded e

descri bed dr% &aﬁ@b@ rn]ax(akl):l tﬁé}gaf{é%lé‘ﬁu@t@e whs {vﬁlmﬁeréi' t() %ﬁom temperature. After

met hoxy- ben propo
(4- net hoxf é 103, -W&H’éfﬁ'&%?;gu sd “tto tespepld sgiumy AT agerkaRbOPASi per i di ne-
1-car boxylsblnuamtldl 6@y sodiurh hdegtr carhasate)rapd b radtdt vee ehittagied three times

met hox%e }@%@?’H&%&?g’? efiahe AR iRl PRXYs LB ea3RH AQMSTaldy Hnde) to

i t
?'zge)e 2- hy dirissgves magnprinm sWphateHieysd dsoBsartmaed in 2 prater Jet YaqHBk § be

benzyl oxy )thify-cpsined crpepypldhetivdsdhmehdrogryphredpitsiiab gelwathy | net hoxy) - pi peri di ne
-1 car box cmo%o,ggﬁqgﬁé;&re&ag& Jlglrvg?gﬁ% e BRLQbLERS o %égﬂ? 89003, M }

b) In ana

gs)s 4R, 5R)(R3’ fn(xezhywz?z- @%B A3l4-[3 W@W @”tzml@%y)yprﬁpelﬁf Yﬂ45~‘f 4- [ 3 -
(2- m epdOxiethox®HEYhoXleh- 2-jﬂ.frﬁﬂ1cﬁx¥b1peﬂ15m 3-yloxy]-propan-2-ol as colorless oil; MS:

phenyl ] - 56%3'&%5—98” napht hal en- 2- yl met hoxy) pi peri di ne-I-carboxylic acid

tert-butyl

Preparation of 3-chloromethyl-1-methoxv-naphthalene:

(o) 15.0 g (79.7 mmotl) of (4-methoxy-naphthalen-2-yl)-methanol [Chem. Pharm. Bull.

25  19(6), 1245-1256 (1971)}] were dissolved in 100 ml of dichloromethane, the solution
treated with 20 m! of triethylamine, cooled to -5°C and treated slowly with 9.3 ml (119.5
mmol) methanesulfonyl chloride. Then, the reaction mixture was stirred at room
temperature for 23 hours, concentrated in a water-jet vacuum, redissolved in 80 mi of
tetrahydrofuran, treated with 11.25 g of sodium hydrogen carbonate and stirred for

30 another 2 hours. The suspension was then diluted with 500 ml of water and extracted three
times with 300 ml of ethyl acetate, the organic phases were washed once with distilled
water, then dried over magnesium sulphate, filtered and concentrated in a water-jet
vacuum. The thus-obtained crude product was chromatographed on silica gel with
pentane/dichloromethane (4/1). There were thus obtained 11.9 g (57.5 mmol), 72.5% 3-

35 chloromethyl-1-methoxy-naphthalene as a colorless solid; MS: 206 (M)™.



ester was deprotected with Hain nethanol to yield the

(R-1-[(3S,4R 5R) -4-[4-[3-(2-

met hoxy- benzyl oxy) - pr opoxy] - phenyl | - 5- (4- met hoxy- napht hal &4 Qctpbariigxy) -
pi peri di n- 3-yl oxy] - 3- (2- met hoxy- et hoxy) - propan-2-ol as colorless oil; Ms:

690.3 ( 0} 0 ExanRle4 (R)-1- [

(3S, 4R, 5%%% 464f - (2- met hoxy- benzyl oxy) - r.opoxy] -phenyl ]"C-r’@??ol?;??ét hoxy-
napht hal en- 2- yl net hoxy) - pi peri di n- 3yi oxy] -3-nmet hyl am no- propan-2-ol 25 (a)
50 ng (0.070 mmol)

(3R 4R 5S)-4-[4-[ 3-(2- met hoxy- benzyl oxy) - propoxy] - phenyl ] - 3-

(4- met hoxy- napht hal en- 2-yl net hoxy) - Sg ) -oxiranyl net hoxy] -piperidine-
| - carboxylic acid tert-butyl este%—vxeém(el:e—zgi ssolved in 0.45 m (3.6 mMmuol)
8.03 Msolution of nethylam ne in ethangl. The reaction m xture was

stirred for(S14-mebhpxy-atl( IR-Eltlbemethpgs bazrlonnprerat-phenyhi (4 e was

t hen concent r at edmlethoyWapkthalegt2-Haethdry)apiperidive 3 yitug)-popabbajned crude
product was chronmat ographed on silica gel with

di chl oronet hane/ net hanol | sat. aq. ammonia (95/5/0.1). There were thus
obtained 52.2 ng (0-049 mmol), 70%

3S, 4R, 5R) - 3- [ ( 2R),.- 2- hydr oxy- 3- net hyl anzi no- -4-14-[3 22 C(ctob

(2003 WO o%ﬁPM%’%SHW) /@éb%%yéﬁg'se esaézfﬁrﬁf%@%@?%ﬁ%ﬁ%éw@%u%a@xﬁ] o
-phenyl ] idotyimetiblueye-saplitribai s oppky e {2 meihopebardiins) propsipxy| | ¢
acl ert- N - - . al O (0]
the pr ocexﬁ*?%%hé?%ﬁ%%%‘%%%éﬁrﬁ%”%4“(*’%&’%@?—3%}%%*58 cgtikgpPagfie! 00
hydr oxy- 3-8t Imapisiln 0 lsvassesier with sodiuny Bydroxdedip Runetbrudfoyide soeld thmoxy ]

- p_hgn%ﬂd ; b‘é%ﬁ,tmﬁsmt[hqxx-znaahdmab@ﬂylawlpmtdmﬁ%ﬁmﬁi]@ecrzx'txdétﬂ@:lryLrtx@atﬁa@ew_ | dl It ﬁ

acl ert- e Iy - I.N.MEeLNa (0] | e e
(R “1t [ 33 itena i ST Prrs B Setlabt Fiatoas RO doch Syt &

- 5- ( 4- et leoboylessmgniMSal W MMyHket hoxy) - pi peri di n- 3-

yl oxy] - 3- met hyl am no- propan-2-ol as colorless oil; M: 645.3 (MrH) +. 10
Exampl o 5 @) LandoghtofrelidofaRt dlad o eedfle kRl Sy PLIOGKY] -5 -
- met hoxy- t:hal en- 2- i = Pl penri din-4- 5.bhenoxy] .- oxy
- benzoni t?{?i%@g)?ggengﬁ%dj Ié((@%%} gﬁ%] %?4 %%%‘fg* g???/l- aé‘l'rlllzzo i e&qxﬂ;\%cjwlsgg g (499
nmol ) & oxBaniinebanyl -pBerstieparfarbperlis sgid sgbbyetesienwasoeatdd vith sedive an one,
13 8 g (99ethylsreln NON-dRAUBAGHANEA BGTRRl e (B3[4R, SR)0] (25ideBy@bgy-3.he reaction
mxture Stnllertﬂgx?'-purgggﬁgy] -I:é(-a[f4l-l%)f(Ztrggth%xyhgéﬁrzﬁbxﬁ‘fl}rgﬂoxy}-phenyl]—S—(é:-methoxy—
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester as colorless oil; MS:
746.4 (M+H)".

20 {c)} In analogy to the procedure described in example 1) (1) the (35,4R,5R)-3-{(25)-2~
hydroxy-3-methoxy-propoxy}-4-[4-3-(2-methoxy-benzyloxy)-propoxy]}-phenyl]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester was
deprotected with HCl in methanol to yield the (25)-1-methoxy-3-[(35,4R,5R)-4-[4-]3-(2-
methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-

25 piperidin-3-yloxy]-propan-2-ol as colorless oil; MS: 646.3 (M+H)".



cooling to roomtenperature, the mxture was filtered and the filtrate
concentrated in a water jet vacuum Thereafter 250 ml of ice-water were
added and the product was extracted three tines wth 200 4% October 2003

di chl oronet hane, the organi c phases were washed with 20 10% of potassium
carbonate solution followed by distilled water, then dri gnesi um
sul phat e, W?P¥4%%¥ed and concentrated in a water jet vacu@ﬁrm% fibssss

t hus- obtai ned crude product crystallized, the crystals were filtered off
and washed with hexane. There were thus obtained 44.8 g (187 mmol ), 44.9%
2- ( 3- brono- propoxy) - benzonitrile as colorless solid; Ms: 239, 241 (M+. 25
(b) I'n analogy to the procedure desc |beq n exanple 1) (e) the

(3S,4R, 5R)-3-[(4S)- (2, 2- dinethyl - f1—'%]-‘*—%‘%‘*0on an- 4-yl met hoxy]

- 5- hydr ox) - 4- (4- hydr oxy- phenyl ) - pi per|d| ne-1- carboxylic_acid tert-butyl
ester was tr(@a\{le[:(?)MRﬁRt)ﬁe['i 3((3-matenu-benapaxy propend aiienyl]-Pd4tethgris| d t he
(3S, 4R 5R) - 4- Ljﬁ&ﬁaé@z K¥fh= EPUGWPBY (2= REBBYY-bthdxf) (#Spar22 b1 di et hyl -

[ 1, 3] di oxol an- ylnethoxy ydr oxy- pi peri di ne-1-carboxylic acid
tert-butyl ester as 30 col orless oil; Ms: 583 (MtH)+. (c) In analogy to the
procedure described in exanple 1) (f) the (38 4R SR) - 4- [4-[3-(2-

cyano- phenoxy) - pr opoxy] -phenyl] - 3- - [..1,3 ]

di oxol an- 4€a)l et toghe prpgedaixg/d qgfrﬁ:@fip@“eqe?@plql é@r%%#ﬁg 5§i‘i4d4f@r(t2 but yI

ester was ﬁ o@f]ofslﬁhﬂyb }-rPeZh B tnaplethal20-Q 3 IMETHORY BEP R )-

(58 EgogRyég?ﬁiméw Haditts ik Ot%eéiby lgﬁér {festel wibFldidie.

(49) - 2, 2- dinetieidmethylatd (mgargd( (ﬁtlogn2~4:n qmte fcgﬂ/um hydride) to give the

= Dol e s precbe b,
es

descri bed PP ' IQPT’P’}(PﬁnXl 'g%i‘ %%‘5’@% d TYQ"%E‘”‘V%I Sidiler P

cyano- pheneaxtlydevfic aqid xeri-bptybester hs coBrlefs oflfgp- 7902 (MHhet hyl - [ 1, 3]
di oxol an- 4-yl net hoxy] -5-
(4- met hoxy pﬁtﬂﬁl -t4-thd M&lesamarm Qidigpld 1 Y Hax (B4R, 5803 [ (2B)£2- but v

o Tf@g tx%eé’ttl%“ oo ighaB S B R e BenlfiBi)-propoxyi-
- 5- (4- 118t hphepyHefpba-heekteny- myhthd:rha etbcpxrsbpxpandrnerlyqa}baxr% #G3ey Jteri-bygyl
propoxy] - bgnzopi Ste@sd Witht BCf RARELMI] 16 1R1d MeHRY-1-F3SHRBR)-8-2-[3@= [ 4- [

EEL e SR R
piperidin-3-yloxy]-3-(2-methoxy-ethoxy)-propan-2-ol as colorless oil; MS: 6903
(M+H)".

20

Example 4

(R)-1-[(3S,4R,5R)-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methylamino-propan-2-ol

25 (a) 50 mg (0.070 mmol) (3R,4R,55)-4-[4- [3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-
3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-oxiranylmethoxy]-piperidine-1-
carboxylic acid tert-butyl ester were dissolved in 0.45 ml (3.6 mmol} 8.03 M solution of
methylamine in ethanol. The reaction mixture was stirred for 16 hours at 70°Cin a closed
wessel. The reaction mixture was then concentrated in a water-jet vacuum and the thus-

30 obtained crude product was chromatographed on silica gel with
dichloromethane/methanol/sat. aq. ammonia (95/5/0.1). There were thus obtained 52.2
mg (0.049 mmol), 70% (35,4R,5R)-3-[(2R)-2-hydroxy-3-methylamino-propoxy)-4-[4- [3-



15 (a) In analogy to the procedure described in exanple 1 (h) the 2-[3-
[4-[(3S, 4R 5R)-3- [(2R) -2, 3-di hydr oxy- pr opoxy]

- 5- (4- met hoxy- napht hal en- 2-yl net hoxy) - pi peri di n-4-yl ] - 22 October 2003
phenoxy] - propoxy] - benzonitrile was treated with di-tert.-butyldi carbonate

EgRﬁ’i (23| %@Q@%ifﬁ?ﬁ@ 4-14-[3-(2- cyano phenoxy) - propaxyl.-ohenyl - 3- [

pr opoxy] - 5- (4- met hoxy- naphthalen 2- ylnethoxy) pi peri di ne-I-carboxylic acid
tert-but yb_m8Rd§bedSy JpB byt 41%&@1 hthdlén-bRiBRaLegy to the
pr ocedure de cri lg(gg%&ﬁ&egféﬁigﬁﬂé; Yt]JgSS(CO?O e:s 5 %5?&55(34}1[)3 %’g

cyano- phm’&?’ﬁ“e TR et § e o o

(2R) - 2, 3-di hydr oxy- propoxy] - 5- (4- met hoxy-
napht hal ef®) 21y knrbagydryhe propedurel deseribecciar trorpld ©) Aol BE&ARSBU3yI(2BERer was

Eff‘ge‘j Wyt S h@hfighid:Ub &gl @1 BU2 LKD) Heddioxk) 35t oS Bt Bireflyl]-5-
(25)- 2% nyresp e TR TSR ieamsric. 694 desumggrer wes

napht hal elapﬁteﬁedmdnbﬁwl-m pethadolnsa yieddrtho XRD-1el(3c4RISR e[ (- plettegyer as

col or| esI Mi{g e 4@ _ _)méﬁgt)xvlﬁ ﬂ?aigﬁgyyﬁ,gﬂ{d}% piereduse described
in exanpl €
cyan- pkrlrgﬂf O'IHFF(‘-BWT‘?]'% S IPéS‘? o8 ﬁ?d@%ﬁwl(liol uene- 4-sul f onyl oxy)

pr opoxy] - 5- (4 nethoxy napht hal en- 2 yl met hoxy) - pi peri di ne-|-carboxylic acid
tert-butyl ester was treated with sodi um hydroxide solution in

di net hyl sul foxide to yield the (3R 4R 5S)-4-

[ 4- [ 31 2- cyano- phenoxy) - propoxy] -mhed - 3- (4- met hoxy- napht hal en-2 22

Cct ober 2003 WD 00/ 64873 -36 PCT/ EP % %6103555 -yl met hoxy) - 5-[

2R) - d t-b I

f:ol Lr?élsgagly#n%@%é%g(m%?bg?dd#y % f@l ee[) ocu%%‘r ee egtr:r?Eed in
exanpl e | (k) the yl@Rhar)pReriginf-4-y{] 3p}cezﬂxxdynmo DEBIGTHT opoxy]

- phenyl ] - 3- (4- et hoxy- napht hal en- 2-yl met hoxy)-5-[ (2R) 5

oxi ranyl met hoxy] - pi peri di ne-1-carboxylic acid tert-butyl ester was treated
with sodium nethoxide in N, N-dinethylformam de to yield the

(35 4% By 45d 67 lads ban gy 80nyd 93% nﬁanxéﬁaxmh g RERMol)oF1, 3 dibromo-

2R)-2-h
ﬁlap)htﬁal )E(H{P%%W’r‘éfiﬁéﬁl ﬁbgropox @“F“%B@(%/(%E%?lbofm%‘ﬁ‘fyl ester as

col or | essgarbomdi werw&enza&ed(ahdmﬂie read{dn(redxtire sered agier teluk fier Phacedifree
g;;ﬁgl gﬁd ngmg?o 1%”91 t% rg&% émﬁ Tix%g?e%\gs gﬁéreé aLé ﬂ[e‘?ﬁltggte concentrated in a

I oOpox
(2R) - 2- hyfgtegxe)} Y@P:un& _1@_ yater were added and the product was

extracted three times w1th 200 ml dichloromethane, the organic phases were washed with

20  10% of potassium carbonate solution followed by distilled water, then dried over
magnesium sulphate, filtered and concentrated in a water-jet vacuum. The thus-obtained
crude product crystallized, the crystals were filtered off and washed with hexane. There
were thus obtained 44.8 g (187 mmol), 44.9% 2-(3-bromo-propoxy)-benzonitrile as
colorless solid; MS: 239, 241 (M)™.

25 (b) Inanalogy to the procedure described in example 1) {e) the (35,4R,5R)-3-{(45)-(2,2-
dimethyl-{1,3}dioxolan-4-ylmethoxy]-5-hydroxy-4-(4-hydroxy-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester was treated with the 2-(3-bromo-propoxy)-benzonitrile to
yield the (35,4R,5R)-4-[4-[ 3-(2-cyano-phenoxy)-propoxy}-phenyl}-3-[(4S)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy] -5-hydroxy-piperidine-1-carboxylic acid tert-butyl ester as

30 colorless oil; MS: 583 (M+H)"™.

(c) Inanalogy tlo the procedure described in example 1) (f) the (35,4R,5R)-4-[4-[3-(2-
cyano-phenoxy)-propoxy}-phenyl]-3-[(4S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy] -5-
hydroxy-piperidine-1-carboxylic acid tert-butyl ester was reacted with 3-chloromethyl-1-



met hoxy- napht ha] en- 2- yl net hoxy) - pi peri di ne-1-carboxylic acid tert-butyl
ester was deprotected with HO in nethanol to yield the
2-[3-[4-[(3S,4R 5R) - 3-[ (2R) - 2- hydr oxy- 3- met hoxy- pr opoxy] 22 October 2003

- 5- (4- net hoxy- napht hal en- 2- yl net hoxy) - pi peridin-4-yl] - phenoxy] 15
propoxy] - henzoni rile as colorless oil; M5 627 (MHH)t. 35-[

(3S, 4R, 5&5003"6 87%ZR) 2- hydr oxy- 3- ( 2- meth_@(y et hoxy) - propoxy ?3 nmet hoxy-
napht hal en- 2-yl met hoxy) - pi peri di n-4-yl] -phenoxy] -propoxy] -benzonitrile
20 (a) In QJOQ,QM gihqlaléa@ [BARPRAUS] @q&&a tleqds 4R, seyanpl B-E-dkio-t he

(3R 4R, 59)

apht hal en- Ehi?g’ﬁ@tl’ﬁ l—gggn?ﬁ-@pggg)of%xc}@gﬂvr PP h&@{éﬁr‘é’ Lnetmol fr gt hoxy-n
- pi peri di nmwmnmﬂww—aMemm}-p;mgdwe-bwbpxmsaﬁ testbuty! estarhs sodi um 2-

met hoxy- et%)(&@gsseoigms,eﬁ@,r(mﬁfpm 2- met hoxy- et hanol and sodi um hydride) to
give the 2

3S, 4R, 5R) - 4- 3-
2 ot hd) e§ [Iﬂa‘@?éyﬁ?%a”%e e Al AL VR ?? oy
- pi peri di neyaho-phomrpeprpboxy] -@bcrdfl]t-éf[{%tﬁt%rﬂlr@@h)éflléiadlemlm-ﬁé’ﬁsetbﬁw -5MB: 771
(MeH) +. (b Qﬂﬁﬁ 9&1aieg-Mlﬁlee{oq?ﬁgryeﬁdﬂ;%51cear9&@ht Bci@XHIBLE] ek Jhs t he

3S,4R, 5R) - 4-[ 4- h
S hyéquecsedof Fbaptainat i Yo oo L s SR AT R ¢
apht hal en- ahydraﬁt—jsmpw;r}ﬁr(ﬂanctﬁo:qenhp}uha‘lbexyﬂmcthax}r)ep:pmdm-l&ustlyphmmd|= was

230 48] (rablpbEapote JR IS Ree, MY 60 e

(2- met hoxy- et hoxy) - pr opoxy] - 5- (4 met hoxy- napht hal en- 2- yl met hoxy) - pi peri di n-
4-yl'] - phenoxy] - propoxy] -benzonitrile as colorless foam Ms: 671 (M+H) +.
22 Cct ober 2003 WO 00/ 64873 PCTI EPO0/ 03555 -37 Example 8 (R -3- |

(3S,4R 5R) -5- (4-methoxy-napht hal erEx@mplefet hoxy) -4- [4- [ 3 -

(2-ni tro-phenoxy)- propoxy] -phenyl] -piperidin-3-yloxyl -propane- 1, 2-diol

5 (a) In anqhqugs QRtstig“—mr(meﬂh{r&od@scrhuheﬁb bropex@nPpl s nExhdnaghthiles-ophenol

was treated inff? rhonat.e f %ggv% ?%r%’, %ﬁ] ‘Q’)Z I_ri'riggmgr opane in

NN—dlmethyIformam x’aéﬁ’ﬁl ) ro -2-Nnrtro-benzene as

slightly green solid; Ms: 254, 261 (M me. (b) In analogy to the procedure

descriBéd in exanple 1) (e) the (3S,4R 5R)-3-[(4S)-(2,2 10 disnethyl- [ 1,3

] dioxol an-4-yl net hoxy] -5-hydroxy-4-(4-hydroxy-phenyl)-piperidine- | -

car boxyl i c(apicilfl ahadgy tbtHeyiroedterdenaibed ireatetple (H) thz-[3-[4-[(35,4R,5R)-3-

I-(3-br Onnf(ﬂ{)gf?—m&%kp—lp%p%ky} -5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-4-yl]-
phenoxy]-propoxy]-benzonitrile was treated with di-tert.-butyldicarbonate to yield the
(3S,4R,5R)-4-[4-[3-(2-cyano-phenoxy)-propoxy]-phenyl}-3-[(2R)-2,3-dihydroxy-

20  propoxy]}-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl
ester as colorless oil; MS: 713 (M+H)".

(b) In analogy to the procedure described in example 1) (i) the (35,4R,5R)-4-[4-[3-(2-
cyano-phenoxy)-propoxy]}-phenyl]-3-[(2R}-2,3-dihydroxy-propoxyj-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester was treated with
25  toluol-4-sulfochlorid to yield the (3S,4R,5R)-4-[4-{3-(2-cyano-phenoxy)-propoxy]-
phenyl]-3-[(2S)-2-hydroxy-3-(toluene-4-sulfonyloxy)-propoxy}-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester as colorless foam;
MS: 868 (M+H™).

(c) Inanalogy to the procedure described in example 1) (j) the (35,4R,5R)-4-[4-[3-(2-
30 cyano-phenoxy)-propoxy]-phenyl]-3-[(25)-2-hydroxy-3-(toluene-4-sulfonyloxy)-
propoxy} -5-(4—.methoxy—naphthalen—2-ylmethoxy)-piperidjne-l-carboxylic add tert-butyl
ester was treated with sodium hydroxide solution in dimethylsulfoxide to yield the
(3R,4R,58)-4- [4-[ 3-(2-cyano-phenoxy)-propoxy]-phenyl]-3-(4-methoxy-naphthalen-2-



benzene to yield the (3S 4R 5R)-3-[ (4S)-2,2-dinethyl-[ 1, 3]

di oxol an- 4-yl met hoxy}-5- hydroxy- 4-[ 4-

[ 3- (2- ni t ro- phenoxy) - propoxy} - phenyl ] - pi peri di ne- | - car boxyd4 @ctalesrd008r t -
butyl ester as colorless oil; Ms: 603 (MHH)t. 15 (c) In anal ogy to the
procedurwodREsdssbed in exarrpl e 1) (f) the (3S, 4R 5R) - 3- @004% di met hyl -
[ 1,3] dioxol an 4y| met hoxy] - 5- hydr oxy-43d 4-[3-(2-nitro-p enoxy propoxy]
phenyl ] - pi peri di ne-1-carboxylic acid tert-butyl ester was reacted with

3- chl or ongihythoky)- 7 @Rrexiranymbthbeteyiperfdineatrpirboxilic 4ad ferttutyliegtelast he
(3S, 4R, SR pRiLLD Ms: gggj(mgl[w [ 1,3] dioxolan-4-yhnet hoxy]
- 5- (4- net hoxy- napht hal en- 2-y rrethoxy) 4- [ 4- [3 (2-nitro-

henox hen carbox acid tert ester as
Eol orl g)ssp@gp‘_fng%g é{’%WI%ﬁé)-Pre‘? F‘H’é%l ékgﬂ{eﬁép*ﬁ?éé)éﬁﬁﬁ ég/él%‘scrl bed
i n exanpl eydnio-phpnokiepiop S RheR)-3- (El(rdﬁ)leﬁ 12aphthalen-2-ylmethoxy)-5-[(2R)-

S: et ony) %@P%gkﬂnpﬁeﬂm@ﬁqufyﬁaa@%t&%tbﬁame?w@&@&éﬁvft@sodﬁm

(2-nitro- Hfféh?ﬂ% niVdemetitieanimidesr peldiths $84RSRuATEXGH(Revaner d tert - butyl
est er waspRénakgppeipexypphenyl] 8- HOR)-Drhydridranntbthbg-propb] Ish(@-methoxy-

E 5) [ g E (23%1?11&11&5% 2%%%@%&)2%@%@?9%9?&%& a&d%rE%&&f%Ye} as colorless foam;

Iro- n
yl oxy] - pr ¥4 EM H?Dm as |ight yellow solld MS: 633 (MtH). 22 Cctober
2003" WD 00/ 64873 PCT/ EP(c) O 03555 -38 Exanple 9 (R -1-]
(3S, 4RP5R)ep- (Mamkigyan yheaptedasd cmraaey i@ fpiey) () 4he B4R[SR)-4-[4-[3-(2-

3-(2-nit | 2,4
ri azol -1 EF"QEI?‘%% #7#5?‘9@%]“?9’“6 sl >2g‘§}’d?° FEE R e bed i n
exanpl e ln'{e oxy e piitples-2-ylgsthomy s Ripendipg-1-carboxylic acid tert-butyl ester was

net hoxy- na@-}}b&aiee Reidr MChBthaksnot & yikldthd2-B- K42f(319 4R sza)pil@(mmz)hyafda@@sy]

- ph I 1 t

o tort BB @ 1ﬂ19%9$%@1%&é f&%@ B rpbGS i A5 Aoy
(2R) - 453- Hﬁmaﬂowzgm@ﬁew}olo { @il S 93 M It haI en 2 yl met hoxy) - 4-
[4-[3-(2-nitro-phenoxy) - propoxy] - phenyl ] -pi peridi ne-1-carboxylic acid

tert-butyl ester as 10 light yellow foam Ms: 733 (MtH)t. (b) In anal ogy
to the procedure described in example 1 (i) (3S,4R 5R)-3-[(2R)-2, 3-

dihydroxy-propoxyj-5-(4-nethoxy-nap@%%ﬂggg-Z-ylnethoxy)-4- [ 4-
[ 3-(2-nitro-phenoxy)- propoxy]-pheny eridi ne-|-carboxylic acid

(55 an kg BB S0 ot e ks e
pr opoxy] - 5- (4- nagthitimign-afrhethatyppiridinv tyl) ephehoxdi-propoxy] -benzonitrile
[ 3-(2-nitro-phenoxy) - propoxy] -

20

(2} In analogy to the procedure described in example 1 (k} the (3R,4R,55)-4-[4-[3-(2-
cyano-phenoxy)-propoxy] -phenyl}-3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[ (2R)-
oxiranylmethoxy]-piperidine-1-carboxylic acid tert-butyl ester was treated with sodium 2-
methoxy-ethylate (prepared from 2-methoxy-ethanol and sodium hydride) to give the

25 (35,4R,5R)-4-{4-]3-(2-cyano-phenoxy)-propoxy]-phenyl}-3-[(2R)-2-hydroxy-3-(2-
methoxy-ethoxy)-propoxy]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-
carboxylic acid tert-butyl ester as colorless oil; MS: 771 (M+H)".

(b) In analogy to the procedure described in example 1 (1) the (35,4R,5R)-4-[4-[3-(2-
¢yano-phenoxy)-propoxy]-phenyl}-3-[(2R)-2-hydroxy-3-(2-methoxy-ethoxy)-propoxy]-
30 5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester was
deprotected with HC in methanol to yield the 2-[3-[4-[(35 4R,5R)-3-[(2R)-2-hydroxy-3-
(2-methoxy-ethoxy)-propoxy]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-4-yl] -
phenoxy]-propoxy]-benzonitrile as colorless foam; MS: 671 (M+H)*.



phenyl ] - pi peri di ne-1-carboxylic acid tert-butyl ester as |light yell ow foam
Ms: 887 (M}. (c) In analogy to the procedure described in exanple 1) (j)
the (3S, 4R 5R)-3-[(2S)-2- hydroxy-3-(tol uene-4-sul f onyl oxy32 Petobendd03

- 5- (4- met hoxy- napht hal en- 2- yhnet hoxy) - 4-

[4-] 3- (2 n| tro henoxy) - pr opoxy] - phenyl ] - pi peri di ne-1- acid
tert-but W 20 was treated with sodi_um hydroxi de W)ﬁé’l&%

di et hyl sul fOXI de to yield the (3R 4R 59)- 3-

(4- met hoxy- napht hal en- 2-yl met hoxy) -4- [ 4- [ 3- (2-nitro-phenoxy)

- propoxy] - phenyl ] -5- [(2R)-oxiranyl nmet hoxy] - pi peridi ne- 1-carboxylic acid

tert-butyl ester as |ight yeIIowfo 715 (MtH)t. (d) In analogy to
t he procedure described in exanpl e IFR®% he (3R 4R 5S)-3- (4 25

met hoxy- napht hal en- 2- yl net hoxy)-4-[4-[3-(2-nitro- phenox g oxy] - phenyl ] -
5 [ (2R - oxXRI-anl(3seR.EBXF](¢pnpbetycianbinleradrposhrne-aérla-Cartomhepb st er *was

treated with [1,2,4] Eép’b&g anmmq&omem\um met hyl f or mani de to
yleldthe(384R5R)% ]FZhyroxyS[ 1,2, 4]

trlazol-l -yl - propoxy] - 5- (4 met hoxy-ri apht hal en- 2 yl met hoxy) -
4-[ 4- [3 (2-nitro-phenoxy) - propoxy] - phenyl ] - pi peri di ne-1 - carboxylic acid
tert-butyl ester 30 as_colorl|ess oil I n anal gy to

the proceda e lneselpgpiodhe Woé%%\%ﬁf)ﬁ%“ﬂedériwg &) %IEA'R“ engl i
hydr oxy- 3-wikh sodmm carbonate followed by 1,3-dibromo-propane in N N—dlmethylformannde to

1,2,4]t t lLpet 4- [ 3-

(2 ni ][ r(r)I ??ﬁéﬂf)l?fy%’ E opoﬁycip %é%}r} %%g%ﬁfpggﬁﬂmgglr %%Qﬂ?g@g?% ter'E bu'E yl
t d tected with HC t.h I | d

(35, 4R 5R) (- (i nemceybeerociisraiss: Saprio) e e EROLES562. 30

napht hag entigriHylret, flaxarblands-ylntbthdiy|35-b2drokit-# 44-hirdromy yhenph) qriperidine-pheny | ]

s pgf8'4d'( el ﬁflc&dé rebuy sl bd @Rk hiidthe PUPBARIZpRboRS- Lo | ess o I

(R -1-ini dacpmnexowdgh (BFRTRSR] (45)-2.2-diraethr -3l dipwlanA-gmeshoiy gt hoxy) 4 [ 4
-[3-(2- mﬁ E Iz-aftappwibxy)mwﬁwy] -phepiyP fipetiidine 3~ ydrbosylic agid ogren- 2

(a) In an ytot 0 0 +bed|n exanple 1) (k) the

(3R 4R, 5S) ‘%ﬁ(‘fﬁ ﬁ’é@?@egﬁﬁﬁ ylnethoxy) C4- [4- [ 3 -

2-ni t h -ph

(2R - 5% ©teny mehalogy o bt porrarinestrined ibosagpled) 62 i GSMRSBPIRAY vas

treat ed W dikhethyll eiaaixoRnck-glaskihory -ty drdey-1-1i4-RN T himet phenbooy) papaxyli o yi el d

the (3S, 4R 5R . 1
2- hydr oxy- %}1‘3{&# é’éé%%’-’% _]y‘:arp?)g'rl)lc ):2.:131 tegt lz%yl este%w sreacted'.-n a3 cehlnor methqet hoxy) - 4- 1
4- [3- (2-methpop-phsnilsie-| p?ragpd&y)](ﬂ}iﬁ@wﬂd]thﬁﬁééﬁﬁﬁ Eé(‘lﬁ) @t ¥t acid

tert - but yl[1834i8%0la%-4-ylmethoxy]-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-(2-nitro-

20  phenoxy)-propoxy]-phenyl]-piperidine-1-carboxylic acid tert-butyl ester as colorless oil;
MS: 773 (M+H)".

(d) Inanalogy to the procedure described in example 1) (g) the (3$,4R,5R)-3-{(45)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy}-5-( 4-methoxy-naphthalen-2-ylmethoxy)-4-{4-[3-
(2-nitro-phenoxy)-propoxy]-phenyl]-piperidine-1-carboxylic acid tert-butyl ester was

25 deprotected with HC} in methanol to yield the (R)-3-[(35,4R,5R)-5-(4-methoxy-
naphthalen-2-yimethoxy)-4-[4-[3-(2-nitro-phenoxy)-propoxy]-phenyl] -piperidin-3-
yloxy]-propane-1,2-diol as light yellow solid; MS: 633 (M+H)".



colorless oil; Ms: 783 (MtH)+. 15 (b) In analogy to the procedure descri bed
in exanple 1) (1) the (3S,4R 5R) -3-[(2R) - 2-

hydr oxy- 3-i m dazol - 1-yl - pr opoxy) - 5- ( 4- met hoxy- napht hal en- 23/Pateb&a30PB - 4-
[4- [3- (2- nitro-phenoxy)-propoxy]-phenyl]-piperidine-I|-carboxylic acid

tert-butyl was deprotected with HC1 in nethanol e
(R -1- um%g@oﬁ%’l yl -3-[(3S, 4R 5R) - 5- (43 - erilfhsts

met hoxy- napht hal en- 2- yl met hoxy) -4-[4- [3-(2-nitro-phenoxy)-propoxy]
-phenyl] 20 pi peridin-3-yl oxy] - propdxagipide as col orl ess foam Ms: 683
( M+-H) +. Exarrple 11 (R) 3-[ (3S,4R 5R)-4-]4-

[ 3-(5-fluor a 1 ] e
met hoxy- napﬁ? {I‘% ﬁg{]ﬁyelﬂ%ﬁ)n tgag?é)ir?’ I?QEI%Q’Z? 1 TE £g2 mtm Pl_)[ nfxg% 25
(a) In anal ogy { BTOpEY mlﬁeﬂhawnén@s ¥iewd - h2s él@a#@ -}i')PTQI@}l-%-h’e

(3S,4R 5R)-3-[(4S)-(2,2- dinethyl- [ 1,3] dioxol an-4-yl methoxy] -5

- hydr oxy- 4- ( 4- hydr oxy- phenyl ) - pi peridine- | - carboxylic acid tert-butyl
ester was treated with allyl bromde in N, N-dinmethylformam de in the

presence of.\p j
(35, 4R ER){% ?%QE?F%C‘@J ]Q‘Q&%Efae &e&rﬁblegirﬂeﬁa%lel(h) the (R)-3-[(35,4R,5R)-5-(4

[(4S)-2, 2- @Fﬁeﬁhw}{ﬂl %ﬂj?‘&}@% -%I% St RIS PRy PR RherT i ne- | - car box
ylic acid pipetdin-Buiedy]-@sdpene-a2-didlves rested oith;di-t.-bifiddichMbbhite t2@eldahober

descr .“&8%%%%%“@% TR dha e ?a%%h} S, ?ﬁﬁ‘?--
(4S) - 2, 2- didnldt Byritre- p!;erswhpwewéwb&n ¥-Riperdiog Eﬂﬂp ty Sﬁ‘éﬁs

1-car bﬁﬁymg(ht?&lbdf&zﬁﬁchlJBy{MeHD"er was react ed W|th
3-chl or onet hy met hoxy- napht hal ene [exanple 1) (a)] to yield the

3S, 4R, 5R t
%1 33di oxzj é ﬁ@%tﬁ{%ﬁ fff)déénhéx -gn%%ﬁgl gp(gg’%R%&rg ‘ﬁz%? yY- pi peri di ne-
1- car boxydi @zafrHOP@ﬁ'ﬂ-detrm SIraaph eghoxy b4~ [RE2-rdmorphrs )~ ()
0.40 a (O. ;ﬁapmsrpbherqi ﬁlﬁ&mrﬁearbéxyhéaaakeﬁ@w} attemals)reaec{lﬂvﬁhaual gi met hyl

1,3 ] d th
Epl per} di hsgjﬁocﬁonéfa]t? ﬁ&] gj%%{l 5gﬁte (% ébfﬁg{?l%%t_’;g(?&t}%&% 'Elf Yﬁfg& ml)) of
pal | ad'l@mpmpmb’ééﬂ@qﬁmsaththglen@cyh(neth@_{vzW—»-Mr& -)2- gitrq-phmmprppgsﬁm n were
di ssol ved ghang] Eigeﬁ&n&-@lc&%kﬁfcﬁmft@:@-buﬁﬂ btér 6 Ut yaow GatfyMS2 387 (", (0. 947

mol ) of I|th|u orohydride were added and the reaction mxture stirred

cool ed to B St Bkttt BRI A ed BT AT AL I SRIBIOTRDIE 1 o
sat ur at ed hydmh}nﬁtnﬁymecﬂg@#oeﬁpﬁam;@zo%bﬁdﬂrrefrﬂiavﬁ’dn@hthaé@r%crhvm@@’)v& th 5 n
of ether. [f}]8-(2-nitro-phenoxy)-propoxy]-phenyl]-piperidine-1-carboxylic acid tert-butyl ester
20 was treated with sodium hydroxide solution in dimethylsulfoxide to yield the (3R,4R,5S)-
3-(4-methoxy-naphthalen-2-ylmethoxy)-4-(4-[3-(2-nitro-phenoxy)-propoxy]-phenyl]-5-
[(2R)-oxiranylmethoxyj-piperidine- I-carboxylic acid tert-butyl! ester as light yellow foam;
MS: 715 (M+H)".

(d) Inanalogy to the procedure described in example 1) (k) the (3R,4R,55)-3-(4-

25 methoxy-naphthalen-2-ylmethoxy)-4-{4-[3-(2-nitro-phenoxy)-propoxy]-phenyl]-5-
[(2R)-oxiranylmethoxy]-piperidine-1-carboxylic acid tert-butyl ester was treated with
[1,2,4]triazol and sodium hydride in N,N-dimethylformamide to yield the (35,4R,5R)-3-
[(2R)-2-hydroxy-3-(1,2,4]triazol-1-yl-propoxy]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
4-[4-[3-{2-nitro-phenoxy)-propoxy}-phenyl}-piperidine-1-carboxylic acid tert-butyl ester

30 as colorless oil; MS: 784 (M+H)".

{e) Inanalogy to the procedure described in example 1) (1} the (35,4R,5R)-3-{(2R)-2-
hydroxy-3-[1,2,4}triazol-1-yl-propoxy]-5-{4-methoxy-naphthalen-2-ylmethoxy)-4-{4- [3-
(2-nitro-phenoxy)-propoxy]-phenyl]-piperidine-1-carboxylic acid tert-butyl ester was
deprotected with HCl in methanol to yield the (R)-1-[(35,4R,5R)-5-(4-methoxy-



15 conbi ned organi c phases were washed once with a small anount of water,
dried over nagnesium sul phate, evaporated under reduced pressure and dr| ed
in a high vacuum The thus-obtained crude product was sepZr@etelberai¥03i | ca
gel using a m xture of dichloronethane/ethyl acetate (4/1) as the el uent
and yielded 0.343 g (0.578 maol ), 91.5%

(3S,4R 5 Ooglﬁ[‘%ﬁS) 2, 2-di net hyl -[ 1, 3] dixol an- 4-yl net hoxﬁmiﬂo(%sﬁydroxy 20
phenyl ) - 5- ( 4- met hoxy- naphthalen 2-yl met hoxy) - plperldlne | - carboxylic acid
tert- bUtylna a&rn-?- ey )-£66 [ D 1-nithSph&fbéy [-pldpbiy]-kitbhyl} fp pdiﬁlmgy to the

procedure -2,2- dinethyl-|
1,3] di oxoYﬁ’ﬁ' @%m@%’%r?a&%gﬁ% %Sx%?(ﬁ)r egsn?/ )Mé%%!%?M oxy napht hal en-
2-yl met hoxy) - pi peri di ne-1-carboxylic acid tert-butyl ester was treated with
the 2-(3 25 chl oro-propoxynet hyl)-4-fl uoro-1-met hoxy-benzene [exanple 11
(a)] toyield the (3S,4R 5R)-3-[ (4S)-2,2-dinmethyl-[ 1, 3]

di oxol an- 4-yl net hoxy] - 4- [4-[3-(5-f Exgnpledd net hoxy-benzyl oxy) - pr opoxy]
-phenyl ] -S-(4-met hoxy-napht hal en- 2-) 4net hoxy) - pi peridine-1 carboxylic

acid tegt I [ s . al o
; OI gt Er o?ﬁ?ﬁﬁr‘gﬁ%%?& El% 1 B9BR, 5185 (QW'n@l'hloxy N%htﬂ:ﬁ@n él\ﬂltfg)e%a%cﬁ )el- E4( 4[BS§9212 29)/30

I'n exa L ﬁg ? &

di met hyl - [ 1, 3] di 0P8F&REACFARICAGR: $¥’3PT Pipstidn-$ iRy lsP Phdxy- benzyl oxy)
pr opoxy] - phenyl ] - 5- (4- met hoxy- napht hal en- 2- yl net hoxy) - piperldlne-l-carboxyl
ic acid tert-butyl ester was deprotected with HCl in nethanol to yield the
(R -3- [ (3 S, 4R 5R) -4- [4-
Ei-(SEL | uog9- Ziﬁfqﬁﬁjlb 2¢% 1R g&a@e@@csc@ibe@%m&adu@@gm the$3R,4R,55)-3-(4- o di o

nmet hoxy pht ha L in X ne iol as
Simor phous. BEEPE: PRS- TR S b b e R P Rt g 5+
PCT/ EPGQY OR%BOMy]nEﬂmpﬂﬂapu:dqn@i—carboxyhc acid tert- butyl ester was treated with
2- (3-chl OHP;HB’,’P@?&\QH%&\H aﬁhé&Wr@N Z?Be(cﬁﬂ'leQBégZI@SE) 35[(2(3@ nmol )

f 2-chl t b t ,
Chim Ther - h&p¥y R E v i R e ST

di ssol ved (zmlﬂroq)haixoxyj-pmpbqupmnﬁypfmnmHearbaq’.hﬁECIQ t(r&bzwl anwlay of sodi um

hydri de 5 [ RMdrprm neral oil) was added in snall portions over
2 hours ke‘%ﬁ%ﬁ%ﬂ‘lﬁl% ?gé:ﬁpe-l-r}gture at 10-15C. After 1 hour stirring at room

and tndom G0urta 220pR BSRBERGF SAeERRL ‘é’ﬁwﬁmé@ﬁ o PR IRRAC
was pour ecdhyidnixy-5BBnidizol-biyl-progoxyat e t4-aethoxyinapbthalént2hylmethopy rdd 4 A 4B 100 ni |
of ether. The sonRiNeH 8 ShePNABREriNEIec:-SHBEGBLERLIY MASHARA Wsteh was
deprotected with HCl in methanol to yield the {R)-1-imidazol-1-yl-3-[(35,4R,5R)-5-(4-
methoxy-naphthalen-2-yimethoxy)-4-[4-[3-(2-nitro-phenoxy)-propoxy] -phenyl}-
20 piperidin-3-yloxy]-propan-2-ol as colorless foam; MS: 683 (M+H)".

Example 11

(R)-3-{(35,4R,5R)-4-[4-|3-(5-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-
methoxy-naphthalen-2-ylmethoxy] -piperidin-3-yloxy] -propane-1,2-diol

25

(2) Inanalogy to the procedure described in example 1) (e) the (35,4R,5R)-3-[(45)-(2,2-
dimethyl-[1,3)dioxolan-4-ylmethoxy}-5-hydroxy-4-(4-hydroxy-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester was treated with allyl bromide in N,N-dimethylformamide
in the presencé of potassium carbonate to yield the (35,4R,5R)-4-(4-allyloxy-phenyl}-3-

30 [(4S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy]-5-hydroxy-piperidine- 1-carboxylic acid
tert-butyl ester as colorless oil; MS: 464 (M+H)".



10 water, dried over magnesium sul phate and evaporated on a rotary
evaporator at a maxi num 40C. The residue (1.5 g) which was thereby

obt ai ned was chromat ographed on silica gel wth dichl or orde BelpesrdRane
(1:1). There was thus obtained 0.928 g (3.99 nmmi), 80%

2- (3- chl woaoRIgPOXyNet hyl ) - 4-f1 uor o-1 - met hoxy- benzene as, ess oil:
MB: 232, 234 (M}. 15 Exanple 12 (R)-3-44-(3S, 4R 5R) - 4- [ﬁ’ﬁ?‘]’“ggs

[ 3- (2- chl or o- phenoxy) - propoxy] - phenyl ] -5-(4- et hoxy-
napht hal end2- yi aelbgi o) the pigoehird HescBbad ioxyimplpt piipthe (3S4I5RY-B{4-20 (a) In

(38, 4R sRd Bﬁ’ﬁﬁ%@ﬂyﬁw oL e s AR My S Sy gy

5- hydr oxy- Acaﬂg g‘}'ﬁéﬂ?é 'iﬁF"—)r Waﬁriﬂéﬁeﬁanﬁhéfhlommeﬁwbbmthwaep dlere - but y|
est er was [&menaiel) (\m)ltmhéiétl&-(ssmﬁmmﬂuamk)@ pRergh)l D[(SPepZBMeth{i\O 97109311)
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- 5- hydr ox {318 P’&é’rclaﬁidrféﬂr %Fﬁé&%ﬁl@bfhﬁlfﬂl bE: 684(M=+B0t.yl ester as col orl ess
oil; Ms: 592.3 (MtH){. (b) In analogy to the procedure described in exanple
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enox [TE 0oX
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00/ 64873 Eemdaecsaﬁ%a&ﬁated@m(@z thllofaBéabRE ¥hdnQiilh 8 WAhOLRAM: M&%ﬁcr i bed in

exanpl e | | ar o-.phenox r.QpoXx henyl
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(4- rret‘iﬁoxsmni*apﬁ h@hew—rﬁmw metervoashgd gicp evitha smmnlarmanmmyaltarcdmd Iodert ert-butyl
ester wasma I €es
(R)-3-[ (39, ﬁ%im{ aﬁ;ﬁ%;ﬁi st nhdr FELA0 oxstﬁpe %’??ﬁ’gxi‘{%ﬁ%
" 5. (4- et E%O Y‘?ﬂiﬂ‘i‘t FIYRS STRIRANSL ‘51 gof propane |, 2-di ol
as col or | disidomimetham:/etBFAc@ate KA/R) as'the Enmmhdyﬂﬂ%led BB4Be ((.5783InoldR, 5R) -4- [4-
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20  phenyl)-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl

ester as colorless oil; MS: 594 (M+H)".

(d) Inanalogy to the procedure described in example 1 (¢) the (35,4R,5R)-3-[(4S)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy]-4-(4-hydroxy-phenyl)-5-(4-methoxy-naphthalen-
2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester was treated with the 2-(3-

25  chloro-propoxymethyl)-4-flucro-1-methoxy-benzene [example 11 (a)] to yield the
(35,4R,5R)-3-[(45)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy]-4-[4-[3-(5-fluoro-2-
methoxy-benzyloxy)-propoxy}-phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidine-1-carboxylic acid tert-butyl ester as light yellow oil; MS: 790 (M+H)".

() In analogy to the procedure described in example 1) (g) the (35,4R,5R)-3-[(4S)-2,2-
30 dimethyl-{1,3]dioxolan-4-ylmethoxy]-4-[4-[3-(5-fluoro-2-methoxy-benzyloxy)-
propoxy)-phenyl]-5- (4-methoxy-naphthalen-2-ylmethoxy)-piperidine- 1 -carboxylic acid
tert-butyl ester was deprotected with HCl in methanol to yield the (R)-3-[(35,4R,5R)-4-[4-
[3-(5-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-
yimethoxy]-piperidin-3-yloxy]-propane-1,2-diol as amorphous solid; MS: 650 (M+H)*.

35



10 napht hal en- 2-yl et hoxy) - pi peri di n- 3-yl net hoxy] - propane-1, 2-diol (a) To a
hot solution of 40.2 g (70.6 mmvpl) of (3RS, 4RS, 5SR) -1 -benzyl -4- (4- nmet hoxy-
phenyl )-5--trityl oxynmet hyl - pi peridin-3-0i [WO 9709311, Exa&@#Peoaerd008)] in
600 mM of ethyl acetate and 200 ml of nethanol, 6.4 g (42.3 mmol) of
L(+)-mandelic acid, dissolved 15 in 20 m of nethanol, were addgd and the

m xture NEAPUYSEO reflex. The solvent was distilled of FEHFPYSRe first
solid material appeared. Then, under stifring the solution was cooled to

|00m t eMpegal e fion 1o oL LB BEA AR L hoPr o@ihlbfinder vacuum
3R, 4R 5S) -] - benzyl - 4- ( 4- met hoxy-phenyl ) -5 trityl t hyl +pi per.i di.p- 3- ol
(S s oo n By & 1ol ety s BT il ol oy Bentg 1 Mg REE N >

e. e. >99. 59 M{af¥monpt Cldal. Ther (3)y1-0868)¢ bt HEhmilofdy chdero-1cpropamd greaphy af t er

hydr ogenol y$i: Sy N R . | - yiRiak Wi th

hydrogench@gfgﬁéﬁ%‘%’% ﬁﬁ’:’:ﬂj to oyg{ta%%?ﬁeﬁ %gﬁg?ggﬁéﬂhﬁg%??l&gﬁ }_Ahe \F/:\hi ch was

then t15 f (B¥psupersipnan guyeral i “@3?@?%%@1“ RTINS ofr 2 hours keeping the

(3R, 4R, 59) t1dmpanriyd at40{4°Oeiftedt hopheiryihg atedmiténypevatyrepd.n3d g (025 mmol) of

bl pert di - 3o Sl R PSP s AGEh iR PubfcBBh6Aod b €Ol 4 aqueous
g .2 mol) of so

sol ution of°7. ] | I um carbopate 1 n 10(()1 m ttg%e and 600
m of et hyTharesapam.dhe TFpgionquebiTe WphBREehEEo Lphetatcarates éﬁ'{”’rc\é%t St wi ce
with 200 nigmd@fvigtlogimla¢ethat The ddtabinedehinidseowernilsepleadpwashed eittir i ed over

sodi um | fate and evapor at.ed r [=X Lel 25 of

(3% 4R 88 LG SRR RS B PO T B Pafl 2 ©

pi peri di n- aaximam 48°G Ahowesidisd 1.5ig) Whithoves thezseby pbiained yasdwemategraphed atur t her
purificati Qfica Jd)wit GdifoRAREhANR G eI 011 ). TheieRvadids Bbtaiied divzdhy (Basnet hane and

cooled to -78 reupon, 131 .5 13d. 5 ) of. borotribronide.(l Min
i oht or one it S e G D dh Ao SRR S8 Tith  CORLS B

t enper at ur M%a32,kap(MAt about -65C. After 22 COctober 2003 WD 00/ 64873

PCTI EPOO/ 03555 -43 conplete addition, the reaction mxture was left to
war m uggsduring the night. To conplete the reaction another 43.8 m (43.83
nmml ) of borotribrom de were added under the aforenentioned conditions,
and after additional 7 hours of stirg] roomtenperature the reaction
was conplete. Then the reaction rrixt!E il cooled to 0 C and the 5
precipitated product was isolated hy filtration. Th her |iguor was
concent r at ed (%)-Mﬁs:‘ﬂ?@ﬁ‘mr”r%'&o% 0@@8&8}815@&0&%?]0 eq sé(r4“st8 K crop of
solid product was obhplithsieh-2Thaethoryypipeilid-8aitxybpopuerB2-dided under hi gh
vacuum during 15 hours at room tenperature

20 (a) Inanalogy to the procedure described in example 1) (e) the (35,4R,5R)-3-[(45)-(2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy] -5-hydroxy-4-(4-hydroxy-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester was treated with the 1-(3-brom-propoxy)-2-chlor-benzol
(WO 97/09311) to yield the (35 4R,5R)-4-[4-[3-(2-chloro-phenoxy)-propoxy}-phenyl}-3-
[(45)-2,2-dimethyl-]1,3]dioxolan-4-ylmethoxy]-5-hydroxy-piperidine-1-carboxylic acid

25 tert-butyl ester as colorless oil; MS: 592.3 (M+H)".

(b) In analogy to the procedure described in example 1) (f) the (35,4R,5R)-4~[4-[3-(2-
chloro-phenoxy)-propoxy}-phenyl]-3-[(45)-2,2-dimethyl-{1,3] dioxolan-4-yimethoxy}-5-
hydroxy-piperidine-1-carboxylic acid tert-butyl ester was reacted with the 3-chloromethyl-
1-methoxy-naphthalene [example 1) ()] to yield the (35,4R,5R)-4-[4-[3-(2-chloro-

30 phenoxy)-propoxy)-phenyl]-3-[(45)-2,2-dimethyl-{1,3] dioxolan-4-yimethoxy]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester as
colorless oil; MS: 762.3 (M+H)".



to give 18.8 g of

(3R 4R, 55) - | - benzyl - 5- hydroxynethyl 4- (4- hydr oxy- phenyl ) - pi peri di n- 3-ol
hydrobromi de [MS: 314 (MtH)'] as a yellowi sh solid. The crdfdeclppeydd®8 was
used in 10 the next step without further purification. (c) The solution of
18.6 ¢ | ) of crude (3R 4R, 5S)-1-benzyl -5-hydro

4- (4- hyd%x@’p%@nyl ) - pi peridin-3-o0l hydgnbromde in 250%@%355% hanol was
flushed with argon, treated with 1.5 g of palladi umon-charcoal (10% and
exhausti vel(y:) Ry dndggnatteepmitedupdestiiygddnh akathple UNGS tha (3ER, SR-$643-€2-dur i ng

18 h t i} d
wnshod tvi CEoi PREAGE bt ShHER- A0as b SRS LI HARGR L B AGR L PO due
conbi ned aﬁ%rnwlap@rwb@ﬂeﬁaé@m‘rtb@afé@epeptﬁwsluﬁ@bowcwced dexxzbursé qgtenf was
(3R 4R, 59) d@pﬂé&'&{eﬁxmtm| nﬁn(eﬂrahlﬂdf&%éi@lﬂ&nm))S-mm SR Y14-34.93-(2-chloro-

hydr obr d l.owi_s foa us. d next
Step” ik hear R pREr e pIE S F gl Bors el Tt BRimiary BT
crude (3R, #PRIBS}-1P-dipkhs oxtgriess pifs M % 6242 EMdexy phenyl ) - pi peri di n- 3- ol
hydrobrom de and 7.1 g (84.1 mml) of hydrogencarbonate were dispersed in
60 nil of water and 60 nil of dioxane. A solution of 9.6 g (44.1 mmol) of
di- tert-butyl-dicarbonate in 60 nml of di oxane was added dropw se at room
tenperatur. After conplete additioExshplertBng was continued for 18 hours at
roomtenperature. Then the 25 reaction mxture was diluted with 300 m of

wat er and e CHJ se was
separ at ed aﬁgﬁ%nggggggﬁ%&f@z(ﬁ}gﬁifg%g%ﬁymgf (?%QY éﬁ qygpﬂ?ﬁgggonblned
or gani d%hases wemepkp b@ﬁh@@BPHWﬂ@@ﬁ¥ﬂF€ﬂHﬁﬁ'@V@F@Pdﬁkdkmnder reduced
pressure. The residue mhlch was t hereby obtai ned was chromat ographed on

silica gel with a 95:5 m xture of dichloronethane and nethanol. There
wher e t hus obtalned 11.2 30 g of

eyt el b B soRtipy Pl QTR of GRERS SSRP relb RPELDE ),
(M+H) +.  ( ephebil) B-titflaxdynGshyinppe)idiof 3- @HW@R?@S)I Fixhgropleobép (c)] in 600 ml of
5 XY gl ok e BRI B BB B 5 £ALRRRN Ly Althea

tert-butyl ter were stirre
pot assilbm maaﬂbohsftr@cthmi #eg aédf(dﬁnﬂ thmm@t@)re beatgd (osceﬂhx&b@ sgigent was

pr opoxy met w2 i 026 Yir £ 841G R erid] aDbelied! TG By QLFRIY Ale sémuamasl 10C
during 18 22_Cctober 2003 WD Q0/ 64873 PCI/ EPOY 03555  -44 hours.

conpl et e tFROl§ddaE9m femansrAt ey L b salidformed wasfilteasd a57d drigdyundsr gacgum. Afer
Propoxyni efuydrystAhHEbRDy - RE TR 58T -Bergideda-aneh depHby1ee was stirred at

100-110C trityloxymethyl-piperidin-3-ol (5)-hydroxy-phenyl-acetate were obtained as colourless

20 crystals; e.e.>99.5% (The optical purity was determined by gas chromatography after
hydrogenolysis with palladium-on-charcoal in methano] and treatment with
hydrogenchloride in methanol to obtain the unprotected derivative which was then
triflucroacetylated).

(b) 33.3 (46.13 mmol) of (3R,4R,55)-1-benzyl-4- (4-methoxy-phenyl)-5-trityloxymethyl-
25 piperidin-3-ol (S)-hydroxy-phenyl-acetate were treated with a cold aqueous solution of 7.3
g (69.2 mmol) of sodium carbonate in 100 ml water and 600 m! of ethyl acetate. The
aqueous phase was separated and extracted twice with 200 ml of ethyl acetate. The
combined organic phases were dried over sodium sulfate and evaporated under reduced
pressure to yield 25 g of (3R,4R,55)- 1-benzyl-4-(4-methoxy-phenyl)-5-trityloxymethyl-
30 piperidin-3-ol as a colourless oil which was directly used without further purification.

The crude base was dissolved in 800 ml of dichloromethane and cooled to -78°C.
Thereupon, 131.5 ml (131.5 mmol) of borotribromide (I M in dichloromethane) were
added dropwise under stirring so that the temperature was kept at about -65°C. After



during additional 12 hours. Thereupon the reaction m xture was cooled to
room tenperature, then diluted with 540 m of water and 400 m of

di chl oronet hane. The 5 aqueous phase was separated and extd2a@¢tebentdfi08e with
250 m of dichl oronet hane. The conbi ned organi c phases were dried over
sodium sul fate and evaporated under reduced pressure. The resi due which
was t her BIRP06#73i ned was chromat ogr aphgsl. on silica gel WFTRPO%P¥8: 2 nixture
of dichl oronet hane and net hanol as the eluent. There where thus obtai ned

(12 R24gR ng) co3 r%c:t(c;i addmon, the reacnon xmxtture was left to warm up dutnﬁa the maht Tlo com)ple]t-f.(e)
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tert- buSylpreﬁﬁitzﬂdfd pmdl&(ﬁwmzscditecpbyﬁldnnm Th&ng:ﬂ(le&qaonwm Jongéntrated to half
triphenylc netha f i npyri di ne
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t he wor Ki rtg»mhmftdrfeicneao\terﬂﬂxiemuxdﬂmlm/msuwép@naﬂ%homdéroom @mm:eaium essur e

and the reg o?tkl%"ﬁ?sst) heﬁeﬁp}xﬂ%xd%ﬁﬁﬁtﬁwg'(qlm%‘%én@ vvat er then

di chl ororret n ani c ase was washed th 25

dried over3- OBU&W@@Hﬁﬁélérﬁﬁ%\)dﬁéﬁé{f lowishsglie- %cfa%foprﬁﬁlégtémé?@sedpﬁe crude
mat eri gb WasndQ steh WliBhigertppesh@iosi | ica gel with a 98:2 mxture of

di chl or onet hane and nethanol "as the eluent. There vvere t hus obtai ned 16. 3
g of (3R 4

oenyi ] 5L 7 T PORYLHNE B DRI Tt ARy eeBeh T BFPOBRYT est er

in the formxpﬁ :ﬂacyc eﬁjﬂ}-bgﬁﬁdmﬁl-ol hiylcobv@Bidé h-Pel) ml of(xgﬁhhmievasﬂnsladgon
t h oheila iR
?Znnmsafhg;sr" #s l-(f:,oxyt)e propoxy Ojfs‘h%engf ?Bgﬁfﬁ}?$§w/g{/%§/ﬁ‘%f{1%}v§hrl di ne-

| - car boxylhydrcgcmaﬂed a;rrroormwmera@s@en camgrBal prepsyreguging A gHpyrsofhe reaction

3-chl oy ﬁﬁ% re J&%&E?ﬁﬂﬂ%ﬁ@ih@?esﬁ&ﬁ@wa%fé&%ic%hmﬂﬁ@:ﬁ]éﬁ/@r&Ed in 150
nil of I met ormamde treated at OCwth e?iHUt 34.8 mmol)

of sodi ummgxamo& imgghap el sghytipps wess FoTRRID and(%fsp%%i unéﬂﬁﬂr eedrRIsSiTeoN

31_ xt UL eI }A@g JMQB,@ e ( 3‘;@;\4}{;5sa}rmhy@géﬂyﬁﬁdxyf-@r(é—l@d@lﬁenﬂh%@ﬂmmﬁldle N, Sl 30
i methyl fqrin ate r. re res e residue
whi ch Wasq1 @'B\% ﬁgg'aﬁ%@%?r (o mYes E’g‘ﬁ‘z‘lﬁ% ter and
ext r act ed witiot adenpurificatioshi. chl ororret hane. The aqueous phase was separ at ed
and extracted twice with 200 nil of dichloronmethane. The conbi ned organic

presaufd i 7228 BHES RAER VTS HlEl AU R R o aphea on

silica gelphwxlhptﬂ’mﬁhér@ rhﬁ‘ﬂll@hﬁ@ndeﬁi@r']e sufdrlemmeblsofobdipgragarbgnate yegst
dispersed in 60 ml of water and 60 ml of dioxane. A solution of 9.6 g (44.1 mmol) of di-

tert-butyl-dicarbonate in 60 ml of dioxane was added dropwise at room temperatur. After
complete addition stirring was continued for 18 hours at room temperature. Then the '
25  reaction mixture was diluted with 300 ml of water and extracted with 300 ml of ethyl
acetate. The aqueous phase was separated and extracted twice with 150 ml of ethyl acetate.
‘The combined organic phases were dried over sodium sulfate and evaporated under
reduced pressure. The residue which was thereby obtained was chromatographed on silica
gel with a 95:5 mixture of dichloromethane and methanol. There where thus obtained 11.2
30 g of (3R,4R,55)-3-hydroxy-5-hydroxymethyl-4-(4-hydroxy-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester in the form of a yellowish foam; MS: 324 (M+H)".

(e) 11.2 g (34.63 mmol) of (3R,4R,55)-3-hydroxy-5-hydroxymethyl-4-(4-hydroxy-
phenyl)-piperidine-1-carboxylic acid tert-butyl ester were stirred together with 7.7 g
(55.41 mmol) of potassium carbonate and 8.9 g (1.2 moleq) of 1-(3-chloro-

35 propoxymethyl)-2-methoxy-benzene in N,N-dimethylformamide at 100-110°C during 18



22 COct ober 2003 WO 00/ 64873 PCr1EP00103555 -45 (3R 4R 5S5)-4- [4- f

3- (2- met hoxy- benzyl oxy) - propoxy] - phenyl]-3-(4-nethoxy-napht hal en-

2-yl met hoxy) - 5-trityl oxynet hyl - pi peri di ne- 1- carboxyl i ¢ aci4® Pelpbenplp|

ester in the form of a yellowi sh oil; M 937 (M+-Na) +. (h) To the solution
of 18.3 8201rrrml) of (3R 4R, 5S)- 4[4[3(2 met hoxy 5

benzyl 02%’ %VB’ﬂoxy] phenyl ] - 3-(4- net ho>§¥ napht hal en- 2- yf%’f‘???f%fs 5-trityl ox
yrnet hyl - pi per|d| ne-1-carboxylic acid tert-butyl ester in 200 m of

di chloro :\6@&, | ature a sol ution
of 9.4 ¢ %0 ‘4 nmol iﬁgﬂ{eﬁg?mgggrﬁg%%?t?%@gﬁﬂqu%@mB%HIBFH(BO 4 mol ) of

trif | uor oRXAPPTIEREEY U2 dnerpery-benzene wie pddedrandithgmarasatantiseed at JOr H0°Q0- 40

seconds th@nﬁg%amdﬁal fjlaﬁifs VRhSreld @zﬁ}ﬁﬂrbﬂu@nﬁﬁﬂtut&ﬁés&@&%@f&oﬂinﬂure and 10
si mul tanously 61.3 %élg %ﬁ.ﬂ?ﬂ{’ off triet Iam re added,, and stirring
was cont FEHFSHIHE B ted OUYRSh NIRGP*Ret ¥ added and
stirrisg w@&ousqﬂﬂkdmedpzfrmedﬂtﬁd mﬂedmth&uheMpﬂﬁ of Beblvematdthann Thext ur e was
treated wit a _saturated sal uti sodi um-h rbonate
and 500 nfomyR Zartr ShasthiE AR sl ufife 2he B HRaIALRE SR,

ext r act edptessoret Thessidize Whﬂgﬁﬁwmﬂlwébymbmn@?mmhmaomﬂaeﬁm sri:e?ngﬂl wetb or gani c

phases vy gt i Wl UIAULLALL AN AYAPALAKO R, tie

pressure to'yire cru coho e resi mas thereby
obt ai ned Wa%b @ﬂ{ﬁBﬁﬁsﬁsg@rlaxﬁﬁew-@hYéﬁomah@e‘i - aw@wmbmzmy)e of

di chl qpongy, p% Be&@lx B5b&lfc Shid RREbud &R inMhe Ffind dTUSeIRREM ned 12. 9
g of (3S, 4 3 ymet hyl - 4- [4- [3-(2-met hoxy-benzyl 0xy) - propoxy]

- phenyl ] lﬂ%)pht hal en- 2 20 yl met hoxy) - pi peri di ne-1-car boxyl | c

acid tert- butyI ester in the formof a yellowsh oil; Ms: 694 (M-Na)"*
(i) To thefysatoy éoﬁfhdﬂfonGQ g(IBQ.fI minol) of (3R,4R,SS)-3-hydroxy— -hydroxymethyl-4-

(3S,4R 5 ydr r | -4-14-]3-(2- et hox enz Y]
- phenyl ] I?‘1‘5 ((2 tﬁﬁ%’g )ﬁ@{ogﬂggip ‘R%B?V?‘“e ﬁé’:}qd tIL'?IT(t-’%g};eilr boxylic
aci d t er t eskning80 ebéfgryridine5 0l gr(38cﬁ‘mmo!\]-ccfmﬂtdmyllchbmmcmdae auéﬂ@iigdlié‘d 1.1 g 25
(abou 523 1) as Qf F?ﬂﬁg p Ptml (55-65%, and
t he react’i.n%‘nm F%I§Bvxlg£slﬂ‘ eated to ge%c?{}%é er défpgt%ﬁgd{ﬂgqt%”n%ur Then, 6.8
g (23. 8 ntempyrapire foRPO hoprs. For the working-up the reaction mixture was evaporated under

2, 2-di met ) ced pf AL Sy TR By dde v}hlgn Qasqzseﬂeeﬁeb@mwwe&seoma franeka oper e added

and stirri ng g/as cont 1 nued at C for_anot her gurs Su se uently, the

react i on HfBlergmstinge. }E\%W%P}@deﬂ'ﬁﬂ%?s F‘%mﬂi‘éaoiﬂl@ Wipreths ¥t esi due
whi ch wassoahinddulfest awa%vzkp&ilitedi MA@ réhced p:h-ss%xee ﬂmeeéudheﬁt&aatﬁs and extracted

wth %8 0 c onqgtogrlaggeldoc:)rnos ca g%f'w:m ;I' Bg 2 Aildare of d?c%orometlmne and methanol as
the eluent. There were thus obtained 16.3 g of (3R,4R,58)-3—hydroxy—4-[4—[3—(2—methoxy—
benzyloxy)-propoxy] -phenyl]-5-trityloxymethyl-piperidine-1-carboxylic acid tert-butyl
ester in the form of an colourless oil; MS: 766 (M+Na)".

(¢) Under an argon atmosphere 16.2 g (21.7 mmol) of (3R,4R,5S)-3-hydroxy-4-[4-[3-

25 (2-methoxy-benzyloxy)-propoxyl-phenyl]-5-trityloxymethyl-piperidine-1-carboxylic acid
tert-butyl ester and 5.8 g (28.3 mmol) of 3-chloromethyl-1-methoxy-naphthalen [WO
9709311] were dissolved in 150 ml of N,N-dimethylformamide, treated at 0°C with 1.7 g
{about 34.8 mmol) of sodium hydride dispersion in refined oil (55-65%), and the reaction
mixture was warmed to room and stirred for 15 hours. Thereupon the N,N-

30 dimethylforrnamide was evaporated under reduced pressure and the residue which was
thereby obtained was hydrolyzed by 200 ml of ice-water and extracted with 500 ml of
dichloromethane. The agueous phase was separated and extracted twice with 200 ml of
dichloromethane. The combined organic phases were dried over sodium sulfate and
evaporated under reduced pressure. The residue which was thereby obtained was

35 chromatographed on silica gel with dichloromethane. There where thus obtained 18.4 g of



was separated and extracted twice wwth 50 m of dichloronethane. The

conbi ned organic phases were dried over sodium sulfate and then evaporated
under reduced pressure. The residue which was thereby obtZs @Aelgbgiatd03
chrornat ographed on silica gel with a 99:1 m xture of dichloronethane and
met hanol as the eluent. There where thus obtained 1.3 g of 35

(3S, 4R, SWP-0864875) - 2, 2- di et hyl - [ 1, 3] di oxol an- 4- yl net hoxJEHERRYIFS 4- [ 4- 13- (2
-met hoxy 22 Cct ober 2003 WD 00/ 64873 / EPOO/ 03555 - 46-

benzyl oxy) I .
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rsﬂt i ?: edggt&?ggém Woﬁdkyﬂpﬂéﬂyl Qf—(@m%Md&Yd]ﬁ?ﬂﬁﬁl@M@ﬂmdﬁoxY?ﬁgﬁ react | gﬁa; xture
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wer e addedind&t stﬂtfmglgt wam tempénited sastiod offd a&B0caninol) of vifludwaveis afidr mred and

t he reactloHl#:2 (gég had]a f"@cﬂlﬁ%g rg_pgl“\%]c aé’ﬁ"ﬁﬁ&ﬁgzblhﬁod%m&o ﬁxaﬂ% xture was

adj ust ed t°8 Fon o F oxi de sol utTon and
di | ut ed wmzwomco@;ﬂs dxecﬁlcmmﬂ@khmelacm aaﬂqn@da@etmmum separ at ed

and t o f 3 apor at ed
o O %o{mg%fsg 5 G creditiailehakeadind ol ayap

under duced i ned was
chr omat og rcaph@a‘:d@ﬁ 0y fqréamng@f‘ Thiep RO znl %mfé*aeo Merg én‘bim’éﬁ&‘ﬁﬁsor onet hane,

rzret7 hano:c ARl 1% : éila;[paﬁ tﬁ%re%%ﬁrﬁ?ﬁﬁﬂ&waﬁ-@&ie@ wilk£208 il s o]bt ai ned
) me L OPOX
“phenyl ] sarsra(t%{ wé'ftrﬂfs@'} sagﬁﬁf‘wér%aﬁn% T oG pometen 128 Y
%/L/Hnﬁ& hOXy]aqﬁécF@ ??1%%34 thgeg dhdtehadiad ﬁg@irg&ﬁm&fmpﬂﬂg:ﬁ&chlﬁfdnﬁktmﬁe 646 |
t e enz X I opox
“phenyl§ Eﬁ%npﬂmh’é’teﬂ W‘Cﬁaﬁ%bﬁ[’%‘g—f% [? Q %ag P%aﬂ% "X%ersl ] Py
- et hanol r&ducedlpmirogguéd Mgnéthetcmdehh:bhde'gh«nebéah whiclEwartidrebyl3 (j) by
cl eavage o 0
met hang! , COEEETES P D e it QB BERR R P add
[ 3- (2- met Imdyadyémnhb ol;uyl)tt- Bhapwkyde thwémmgd 1259gtef43$sé13 ARk §-hydroxymethyl-

ht hal l I t
i HE Rt i) ot

( 3S, 4% Rylpethe:zy) {Pipqrating:l-HRYEIHE A5 terPIIYh et &% Je fgﬁbqfwy]?]lcgmtthﬂ MS:
694 (M+Na)".

(i) Tothe solution of 2.0 g of (35,4R,5R)-3-hydroxymethyl-4-[4-[3-(2-methoxy-
benzyloxy)-propoxy]-phenyl}-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-~
carboxylic acid tert-butyl ester in 50 m! of N,N-dimethylformamide were added 1.1 g

25 (about 23.8 mmol) of sodium hydride dispersion in refined oil (55-65%), and the reaction
mixture was heated to 50° C under argon for 1 hour. Then, 6.8 g (23.8 mmol) of (R)-(-)-
2,2-dimethyl-4-(hydroxymethyl)-1,3-dioxolane-p-toluene snifonate were added and
stirring was continued at 50°C for another 3 hours. Subsequently, the reaction mixture was
evaporated under reduced pressure and the residue which was obtained was hydrolyzed

30 with 50 ml of ice-water and extracted with 100 ml of dichloromethane. The agueous phase
was separated and extracted twice with 50 ml of dichloromethane. The combined organic
phases were dried over sodium sulfate and then evaporated under reduced pressure. The
residue which was thereby obtained was chromatographed on silica gel with a 99:1 mixture
of dichloromethane and methanol as the eluent. There where thus obtained 1.3 g of

35  (3S,4R,5R)-3-[(5)-2,2-dimethyl-[1,3])dioxolan-4-ylmethoxymethyl]-4-{4-[3-(2-methoxy-



met hoxy- napht hal en- 2- yl et hoxy) - pi peri di n-3-yl]-nmethanol as a col ourl ess
foam MsS: 572 (MrH)*. 22 Cctober 2003 WO 00/ 64873 PCT/ EPOQ 03555 - 47
Exanpl e 15 (3S, 4R 5R) - 3- | i dazol - 1- yl net hyl - 4- 22 October 2003

[ 4-[ 3- (2- net hoxy- benzyl oxy) - pr opoxy] -phenyl] -5-

(4-nmeth hal en- 2- yl met hoxy) - pi peri di ne di hydroc To a

sol uti o%’ fgégégg (2.2 mmol) of (3S, 4RyeR) - 3- hydroxym%@f’kﬁo‘%{oﬁ%’&(z- 5
nmet hoxy- benzyl oxy) - propoxy] -phenyl] - 5 (4- met hoxy- napht hal en- 2- yl met hoxy) -

ItOI ltoer Ih d:j neb];&z,wpgwﬁdx? ﬁHdnSiI}Iﬁ(@m&Hé}Man@ﬁﬂﬁIen{ZEﬁﬁﬁﬂ{oﬁtéé mﬂneiln 30 rnl of
etra ro e an
L her onl  cRtooACE it 0§19 Rl RO ARy Pl AT Ak on

nyl  chl ori de.
The reaction solution was stirred at room tenperature for 2 hours. For the
wor ki ngup, the reaction solution mas diluted with 50 m 10 of
dlchloronethane extracted wt sat ur at ed sodlun1hydrogencarbonate

sol ution, Uari édolenp 0§6€|d1ﬁﬂ§1]‘|’1? aﬁ(és %HRE%{%'IZ%@@%F SR e 4pr essur e.
The sol i d ! di&s;“ﬁ:-gx J-atg| nﬁﬂmbm hedVI DS dk tﬂ&%iornam de
and t her eaf adde glro %\n@%e to a sol Sgpong%%%ﬂ%d-g repared of 456 ng
(6.7 mrol )’a HeRdz EﬁcP‘%“-’Z?meBh@ar Eli“%te? ISfrepE efm hydri de
?h sper si O&dﬂﬁhnbﬁiﬂd‘lﬁﬁéﬂﬂbfiﬁ@ﬁﬁ%%entl?g%@ecﬂ}meﬁagbﬁwﬁtsﬁrﬂd%fdb{hlhf or ][ram de.

e reactjon mxt tirred. at or our nd., -t her ter
Evapor ar el RS B4 SRR SiHsELEP e s Y S TG &1 of
di chl or ong13%at@ob od sdlidesodmxdt h;ahdsgdcavhohlateﬂ&remdded Sﬂazﬁngxaztsecebnsndédﬂn

hydr ogenc rlgonat t1.0 r,aani ga ar at ed and dried over
sodi um sul‘fate -and" Gss'lg ée{vﬁseﬁ Te‘ﬁng\}]gerg?a’tog re%fBéEP pressure. For

puri f i16at teoeperatives. Ehudélemwasméjsst@tocpﬁ W@gdlalpheﬂZ bhsosimm ca gel using
a 98:2 m g&&%ﬁa@ olQhSH'aHEI Lhans 25’%{}-9126(?'%1‘13%&¥m&§ne tl"ﬂ@atide‘é@@%hasguﬁg e were

obt ai ned 5R) - 3- | rni l}{l met h

met hoxy- b%f-’iﬁ’i‘W Fg{g@;@g asp de (PVFI' sogium stlfate and ﬁnaﬂy evaporated under

(4t net hOXﬁ@dﬂ@é?ilBrQ@b%T;rﬁe debiRd WRKY as tBérEE’yF émﬂ@rﬂvaw&ﬂﬂ lapha@ldilsilies t - ?ut yl
ester as a oam n, an ana nner to
Chat | doscha et A0t i hBvavre ST il lorpett kA e o] 1 Ber s B P0E Sei g a

sol utiten e eh;edt dg&me ﬁrhhe g @btafhed RV lgai OR )-3-HB8,AR | 5BY-4F [mo[m(zsﬁg@hlaxﬁR) 3

i m dazol nmet.h thox z henyl
}-5-(4- rn‘?ﬁ%&? )%rg H’t‘]ﬂa{#‘ﬂﬁ[uzgﬁ y%?%er? ?Hﬁ%& (i"fl'lsg acid
tert-but yﬂngﬁtoay] -prgree-ldslidbn dierfehn of(aa agjotphomRyelBL Mfi @léz(MJFH) yl met hyl -
[ 4- [3-(2-methoxy-benzyl oxy) - propoxy] -phenyl] -5-

Example 14

(35,4R,5R)-[4-[4-[3-(2-Methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-
20 naphthalen-2-ylmethoxy)-piperidin-3-ylj-methanol

In an analogons manner to that described in Example 13 (j} by cleavage of the BOC group
using a solution of hydrogen chloride in methanol, starting from (35,4R,5R)-3-
hydroxymethyl-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl)-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester [Example 13 (h}]

25 there was obtained (3S,4R,5R)-[4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yl])-methanol as a colourless foam; MS:
572 (M+H)".



(4- met hoxy- napht hal en- 2- yl met hoxy) - pi peri di ne di hydrochl ori de as an
anor phous solid; 30 Ms: 622 (MtH)+. 22 Oct ober 2003 WD 00/ 64873

PCT/ EPOO) 03555 -48 Exanple 16 M xture of (RS)-and 22 October 2003
(SR) - 3-[ (3SR, 4RS, 5RS) - 4- [ 4- (3- Benzyl oxy- propoxy) - phenyl | - 5-

(napht hal en- 2- y| net hoxy) - pi peri di n- 3-yl met hoxy] - propane I 5 (a) In
an anal odR ’%ér’fner to that described s _Exanple 13 (9) PCBQ:’P%’%’ﬁOatl ng
(3SR, 4RS, 5RS) - 4- [ 4-(3-benzyl oxy- propoxy) - phenyl ]

- 3- hydr oxynet hyl - 5- (napht hal en- 2- ytggg exy) - pi peri dine- |-carboxylic acid
tert-butyl ester [WDO 9709311, Exanple h)] wth aIIyI brom de there was

obt ai ned (3SR, 4RS 5 S).- 3-al | t z - phenyl ]
5 (napht haPoHeR) Bt TR Rt bt Pt iRl PR 10
ester as a col ourI(e&ﬁetﬁadyhdphtﬂd&n-@%éﬂlﬁykﬁ)dpxpc(rhi)lneAdﬂiyﬂtdchhﬁudef 91 ny
(0.3mmol ) of potassium peroxodisulfate, 3.0 nmg (0.009 mml) of potassium

f i 0, t d 84
(o 6 o) o1 Tot sl I3 4820t br GRS SRR B VLB @ BnE o ™
t enper ab urmethoxy-bagyleknremoxshahenydrie - methosporphthalen-8-dmethesyet o wer e
?gdgdmzof)ﬂg? A f1-& k,g,cgaalét -BR{NRRe pibEpnars (49 1809 A oF Qloihf88aRENd 98 N
al |yl oxy mstey F‘g‘lﬁd[oéﬁ FQCGHéﬁ@91)@§WEHTY@E6R§/}“de§W§/ﬁ“]I dropwise at 0°C 512 mg (4.5

- 5- (napht hatRn- &ﬁéﬂ&@a@}mpmyl cRlopigE. I’Iqixleﬁl@tdsoﬁﬂlbﬂ%wrds%uﬁ%ﬂdtﬂo@hi butyl ester

in 2 nm of tert-butan er the, npl.ete .additi.on

cont i nued Y&PPFEENE %‘E P’éﬁ%ﬂ’éh‘?%‘? H’reé'eac?ﬁ’ésﬂil??%?’és mﬁdﬁgﬁ‘\é\ﬁgﬂ with 5
m  of 3@dldfmiéﬂﬂr6nﬁﬂxaﬁahﬁfdcﬁﬂwﬁﬁzﬁnlﬂ)of adnﬁkaﬂedmbdmﬁl h\;airegenaﬂﬁomtéract ed 3 20
times with of. di chI or og‘%ﬁ han orrbl ned¥ | c phases

were wash8 ’\Rﬁ‘i‘f’% i sogpmLs atfﬁ?‘gﬁva%r fetﬁim o regld%ncpaeso%rr?a e so uti on,
t hen dri edrodesnesybociivasalissaivedan 80 euhdf M-rd@nab@domde amtiherdiigraddedir e.  The
thus obt alfed &l e RIQHUEh ;PR DL OABE 06 ADNEHnDRoIT bl infifaiflanlisbhl 3 98: 2

m xt ure of ororre ane an as the e uent here were thus
obt ai ned ¥53(abguis.7 mmelkefypduprhydnfsliagriosm) eingdibEs- 65%) in 10 ml of
(3SR, 415, 3R aids 1foﬁmgﬁmzyﬁh@&yac95@maev%@m&d at 30D @ BR)6 Houds dlichy dr oxy -
propoxynet hyl ) (napht ha en- 2-yl metg%x Bi peri d| ne- | -ca({llmgxfyl ic acid
tert - but y[therg eéF"%i’é“-’%" Lrde ‘é‘ﬁ BF‘ISS“’ hegesslue piegifaken ppim PSR anal ogous
manner t o diladrodREEME BaTihbNedneaie vith 28 uﬂ jof sdvratelgodmgehyirogdnearB&Xate gr oup
USI NG A S hioR i orfaest S bl eyl anld trd¥E W08 Bl bl 49 L QA Ry
evaporated under reduced pressure. For purification, the crude product was

20 chromatographed on silica gel using a 98:2 mixture of dichloromethane and methano! as
the eluent. There were obtained 1.4 g of (3R,4R,5R)-3-imidazol-1-ylmethyl-4-{4-[3-(2-
methoxy-benzyloxy)-propoxy]-phenyl}-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidine-1-carboxylic acid tert-butyl ester as a yellowish foam; MS: 722 (M+H)™.

(b) In an analogous manner to that described in Example 13 (j) by cleavage of the BOC
25 group using a solution of hydrogen chloride in methanol, starting from (3R,4R,5R)-3-
imidazol-1-ylmethyl-4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester there was obtained
(35,4R,5R)-3-imidazol-1-ylmethyl-4-{4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-
(4-methoxy-naphthalen-2-ylmethoxy)-piperidine dihydrochloride as an amorphous solid;
30 MS: 622 (M+H)".



30 (3RS, 4SR, 5SR) - and

(3SR 4RS, 5RS) - 4- [ 4- (3- benzyl oxy- pr opoxy) - phenyl ] - 3- [ (2RS) - 2, 3-

di hydr oxy- propoxynet hyl )] - 5- (napht hal en- 2- yl net hoxy) - pi per32dp¢1@b¢h?@§3boxyl i
c acid tert-butyl ester there was obtained a m xture of (RS)- and

(SR -3-[ 4RS, 5RS) - 4-[4- (3 22 Cctober 2003 WO 00/ 648 0103555
-49 benz‘;%%i%}'s"ﬁropoxy) phenyl ] _48- ZSTE% 9

- 5- (napht hal en- 2- yl met hoxy) - pi peri di n- §-y| met hoxy] - propane-1|,2-dioi as an

anor phous col ourl ess solid; M5 58&4&},—!};. Example 17 5 M xture of (RS)-
and (SR)-3- 1(3SR 4RS, 5RS)-4-[4-[ 3- oxy- benzyl oxy) - propoxy] - phenyl ]

-5- (napht hal.en- 2- 0oX ane- diol (a)
In an anal Y554 c’ﬁ&ﬁee"rngtgéﬁi ﬁgf%ﬁe@?%ﬁifqﬁkgﬂ%ioﬁy % )’PWYﬁTSRyI ating
(3RS, 4RS, 5SR) - 3{uptitialen-Bylheticory-pRiciln-shylchdhbipdrppayanphichyiol - pi peri di n-|
10 carbonsaure tert-butylester [WO 9709311, Exanple 148 (f)] with

1- (3-chl oro- propoxynethyl)-2-net hoxy-benzene [ WO 9709311] t here was

obt ai ned (3RS, 4RS, 5SR) - 3- hydr oxy- 5- hydroxynet hyl -4- [4- [ 3-

(2- met hoxy- benzyl oxy) -propoxy] -phe -plperldlne- 1-carboxylic acid
tert-but y#) ebwrmabgawzamepfm t ées %qdu@%a@almla(bwﬂmlgwa\mmqw (b) In

an anal ogsits $i1- MQstﬂéﬁ%ﬂﬂ@SﬁobBﬁg Hen eﬁ{ 1-5-R¥phRasd-hng 15
3RS, 4RS, 558 d h b

b B -pw@p&aﬁaeca%oe%ﬁ%@%r&mife&wé Giob51 L Edrple SR PP

t r i pheny hginl DyBroptilemere e bbtainvdS 3SR UAS, BRS)-3- allyloxymethy]~4~ [4-(3-benzyloxy-

éﬁEﬁyI4FSB??#W&}%iﬁﬁrgf(ﬁ?ﬁ’%éﬁgi'ﬁ?’ﬁg‘%ﬁs %5‘6%9?“ %‘Hg‘iﬁ t%]LH‘WI ester as

a col wur kgssas akdanglesMBlidyMs: ¢IMNEDHF. 20 (c) I n an anal ogous manner to that
described in Exanple 13 (g), by alkylating (3RS, 4RS, 5SR) - 3-hydroxy-4- [4-

['3- (2- methox -
trityl oxy(ﬁgt ﬁy%glugii%%érk%%ﬁ ((6’% car%l)f cﬁ& cﬁleé()%edrlsu}fg ’ty?m s(oeopgvm toh) 2- br ono-
met hy| naphpétagsemsferrpgrnidgals! @gt(gﬁﬁ@glmol) of potassium osmate dihydrate and 84 mg

(3RS, 4RS(5H6Rkdy cLﬁDoEésn(u% c%bﬁ@l?é)l’n l?‘i"ﬁlzdf ki@2eY dvas RIARIOX Yhorh hey. érlture for
-3-(nap hthal en- 2

-trit xynet hyl |per|d|ne I- xylic 25
aci d t er £0 ByRyles i@ét'%?“"g?r %Pot%ll 188 f:g?g‘eré'iolwerﬁlgd %fol n an
anal ogougmeiRmBRfohanidbaid Aeheidnhed 98 indlo3miel)lo¥ (339 4RS}5’R$)a9r otecting

g g ES n 3 F]S “@‘}%’éﬁﬁ%’# é'l é'g )2‘ gnzypex%‘g’?élyoﬂ?-%ﬁgn}’?]x g )(ngph%ga(l)er}/ ; -ylmethoxy)-

yl r net hopiperiint1idayboapicraetdrpit-tpitylestedinfem] oftartibanardol. c\ftec itk doerpletdut yl  t here
was obt ai

(3SR, 4RS, @%g? éuwngrwﬁfl%utnﬁeﬁla% E’F?Pf?mref%ro%hqbenzyFWpr opoxy] phenyl

] -5 diluted with 5 ml of sodium sulﬁte solution (0.2 N) and 2 ml of water and extracted

20 times with 10 ml of dichloromethane each time. The combined organic phases were
washed with 10 ml of saturated sodium hydrogencarbonate solution, then dried over
sodium sulfate and evaporated under reduced pressure. The thus obtained crude product
was chromatographed on silica gel with a 98:2 mixture of dichloromethane and methanol
as the eluent. There were thus obtained 153 mg of a mixture of (3RS,4SR,55R)- and

25  (3SR,4RS,5RS)-4-[4-(3-benzyloxy-propoxy)-phenyl]-3-[(2RS)-2,3-dihydroxy-
propoxymethyl)]-5-(naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl
ester as a yellowish oil; MS: 686 (M+H)™.

(c) Inan analogous manner to that described in Example 13 (j) by cleavage of the BOC
group using a solution of hydrogen chloride in methancl, starting from of a mixture of

30 (3RS,45R,55R}- and (3SR,4RS,5RS)-4-[4-(3-benzyloxy-propoxy)-phenyl}-3-[(2RS)-2,3-
djhydroxy-propoicymethyl)]-5-(naphthalen-z-y]methoxy)-piperidjne—l-carboxylic ac:d
tert-butyl ester there was obtained a mixture of (RS)- and (SR)-3-{{3SR,4RS,5RS)-4-{4-(3-



30 (napht hal en-2-yl net hoxy) - pi peri di ne-1-carboxylic acid tert-butyl ester
as a yellowsh foam Ms: 642 (MtH)*. 22 Oct ober 2003 WO 00/ 64873

PCT/ EPO0/ 03555 -50 (e) In an anal ogous manner to that dederP@ereri290Bxanpl e
13 (g), by alkylating (3SR 4RS,5RS) -3-hydroxynmethyl -4- [4- [3

-(2-neth - yl oxy) - propoxy] -phenyl ] -5-

(napht haﬁgﬁgg‘-&%mt hoxy) - pi peri di ne-I-caboxylic acid teFF’%ﬁ?Pm:?SSest er with
allyl brom de there was obtained (3SR 4RS, 5RS) - 3-al |l yl oxynet hyI - [4- [3-
(2- et hi)xyt;]d@eylaw pﬁb}ﬁ))xy)h@éhhen?fl -5- naphthalen 2-ylmethoxy)-piperidin- 3|—yhnethgxy] g -
pr opoxy] - phen a al e OXY. )k -x e-|-carboxylic aci
tert-butylP IOB%'{E]elr’égéoqég%f’“Eﬁm%é’gé oé?li“ esﬁ\f@“f%g %Wﬁ (f) In an anal ogous
manner to that described in Exanple 16 (b), by hydroxylating

(3SR 4RS, 5RS) - 3-al | yl oxyrnet hyl -4-[4-[ 3-(2-net hoxy- benzyl oxy) - pr opoxy]

- phenyl] -5- (naphthal en-2-yl net hoxy) - pi peri di ne-1-carboxylic acid

tert-butyl ester there was obtained %ﬁ]e@;rxture of (3SR 4RS, 5RS)- and
(3RS, 4SR, 5SR) - 3-[ (2RS) - 2, 3-di hydr oxy- propoxynet hyl ] - 4-

L TSRS R PR, RSN b % (SR Bl o

oi | ; M5 733 phiviyliNHaphtig)en/2-glohdthoxyh pipleriGih-3rylndh @ | pragdape-0L-ddolm xt ur e of
(3SR, 4RS, 5RS) - and 15

(3RS, 4SR, 5SR) - 3-[ (2RS) - 2, 3-di hydr oxy- propoxynet hyl ] -4-[ 4-[ 3- (2- met hoxy- benz
yl oxy) - propoxy] - phenyl | - 5- (napht hal en- 2-yl net hoxy) - pi peri di ne-1-carboxylic
acid tert-butyl ester in 5 m of dry dichloronethane was treated wwth 57.1

ng (0.25 riabl Yrar analegars srpsmertothatdegsmbebinfampie] de) by akyiEng stirred at
room terrpe(sxas RS540 3-BydkQuy-S-hySrig BRUSNE (Y-hydtX@-pHehp PP ipemﬁ di stilled off

under reduc essure, the t ake in. 10 of 20

di chl or® gﬁgﬂ“ﬁﬁﬁrtﬁ?ﬂf%ﬁf W@%ﬂwag‘fm?ﬁ E‘?Sa@d"g’old (AN 9dr ogencar bonat e
sol uti on. prc_ﬁli‘tﬁlmﬂinFZ hhﬂmmyg:ameﬁe ;{)W&swmm dlﬁdredrammnsd)GiRGﬂRS,%R)éﬁne and
evapor at e nder uced re s [i tion si.due,.wa

ohr bt og PSSRt PR G mE RGP SR BB ety b Rastees

di chl or onﬂtdaabnecthmdre:mbutamwammmphql@raoiﬂmibssaghd AS:S1UMt NHere were

obt ai ned 41 ng of a mxture of (RS)- and (SR)-3-[(3SR, 4RS, 5RS)-4-[4-[3-(2
25

In an analogous manner to that descnbedm le 13 (f), by reacting
met hox benz | oxy) - pr opoxy] 'rﬂght ha en- 2 vl r net hoxy) pi_peri din-3
- yI rre hoXFRS:R e3-hydrogy- éthniwxméﬂ%% - & r%bq!a;vhewl%amosz] 616

(MH'_ BExa BridiR}-11carboxylic acid tert-butyl ester with tnphenylchloromethane there

(3S 4R, SR)wagro{)tamtg ('3(1?5 1&#8&% SZh%OhQX- ???%&e%%)y “BEng xyx]propoxﬁnyl I -5-(4
phenyl]-5-trityloxymethyl-piperidine-1-carboxylic acid tert-butyl ester as a colourless
foam; MS: 761 (M+NH,)".

. 20 (c} Inananalogous manner to that described in Example 13 (g), by alkylating
{3RS,4RS,55R)-3-hydroxy-4-[4-[3-(2-methoxy-benzyloxy)-propoxy] -phenyl}-5-
trityloxymethyl-piperidine-1-carboxylic acid tert-butyl ester with 2-bromeo-
methylnaphthalene there was obtained (3RS,4RS,55R)}-4-[4-]3-(2-methoxy-benzyloxy)-
propoxy]-phenyl]-3-(naphthalen-2-ylmethoxy)-5-trityloxymethyl-piperidine-1-carboxylic

25 acid tert-butyl ester as a colourless oil; MS: 907 (M+Na)".

(d} Inananalogous manner to that described in Example 13 (h), by deprotecting
{3RS,4RS,55R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl}-3-(naphthalen-2-
yimethoxy)-5-trityloxymethyl-piperidine-1-carboxylic acid tert-butyl there was obtained
{3SR,4RS,5RS)-3-hydroxymethyl-4-[4-]3-(2-methoxy-benzyloxy)-propoxyl-phenyl]-5-

30 (naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester as a yellowish
foam; MS: 642 (M+H)".



30 net hoxy- napht hal en- 2-yl met hoxy) - pi peri di n- 3-yl oxy] - 3- met hoxy- pr opan- 2- ol
22 Cct ober 2003 WO 00/ 64873 PCT/ EPOQ/ 03555 -51 (a) 0.500 g (0.789 mml) of
(3S, 4R, 5R) - 4- (4- al | yl oxy- phenyl)-3-[(S)-2, 2-di net hyl - [ 1,23 October 2003

di oxol an- 4-yl net hoxy] -5-(4-net hoxy-napht hal en-2-yl net hoxy) - pi peri di ne-1 -

car boxyl i id tert-butyl ester [exanple 11(b)] were di lved in 7 m of
absol ut ew?r@ér?g’r‘?ol at 40C, cooled to rogmtenperature aﬁﬁ%’gf%‘iﬂ’éﬁ with 0.16

m of aqueous 5 hydrochloric acid (25% . After stirring for 1 hour, the
reaction rfiext unenmomﬂm@hbi@dhat\&ichbanhifﬁa@ﬂdilsl@)g?rin@mﬁag, t hen
i chl

t [ bt ai ned di | ved .i :
i Forod. AR AbSBET T Bae B B P ar S Delr B AR AR SR ABOL - The  cr ude
product olinspbdenrdylmbthonmtmperadiiret coboxyiit addtegrebutyliestar whitic kllydbom@thane
/ met hanol ' 0. 41 7 | 88. 4%
(35, 4R SR P T %ﬁiﬁﬁ%@%@% At 46035 o Rony)-
(2R) - 2,8- @anbewilobﬁ&qp%@w- cHoxy)-pinpidibeal-earbxylic acid tert-butyl
yl met hoxy)esi} pardofhuRss cie MsPesoyiMfpeci d tert-butyl ester as light yellow
oil; Ms: 594 (MrH)+. (b} In anfyllogy to the procedure described in exanple
1(i) th , 4R, 5R) - 4- (4- al | yl - phenyl) - 3- 2R) -2, i '
3 hyar od) TpAb sRavsos marnrRHBR e B HAkeRP 1§ frdb hydyyreing
pi per i di N33R, 4RB,IRBYYA-hltyl@@irdtHybnt[4 51 metsb@ beniioxy Y- Habee] Whhyl]-5-
(95°L. o TRECt bl R SidlraabnS LIRS 2R crbality Bhe hQEVLOE RN 3 |
pr opoxyf - 3-nfittunesfH{85R,4REPRE hahé (BRS;48RI56R hax(DRSpL Bedihwiraig~ | - car boxyl i ¢ aci d
tert- but I f -~ (4 +, I I toth
br ocedur PHEEEPREnR: SRR ER R R oz lBioy S by itnapPoRRR A0 1
phenyl ) - 3yjnietig)xy)-pireyidinexlr cB8boxylit ecdieridbryllestorns b orlpheess oibdM§] 735- ( 4- met ho) Ly

napht hal epr: 2t hoxy) - pi peridine-|-carboxylic add tert-butyl ester was
treated wth sodium hydroxide in dinethylsulfoxid to yield the

3R 4R 5S) - 4- (4-al | yl oxy- phenyl ) - 3- (4- et hoxy-napht hal en- 2- yI met hoxy) - 5-
EZR)'OXI r °y|%é?lﬁ89%P?§%WEZ&B%F%%O§I éfééﬁ‘-‘gg'i?q?fix%mr’]a =%Rst?eﬁ'el{‘]i- bu%/ylmses? )é)r/) as |

col or 116s s(3RI4SRHSRE-B)} [ (PRS)anBlditgMrdx@-prdpxpmetailurie- [dg3ehdihag-benzpsaypl e 1(k)
the (3R, 4R 5%@%}%4- _I#_ Io}gﬁ%l P —piperidiner1 I
pheny! ) - SPrRORICRHS Ry TP RS 2o RN R Fyidine - eshgo ity e hoxy]
- pi peri di ester itt 5 o rolp dxyydicid omoabakthamie trabntaydd veistt 3511 mp $0.25 matolicbfahhjdieadi um
met hyl at e .i.p ' : ' '
(3S, 4R, 5R)- 4?%5’%?%?%?%%%%? Lt??%zﬁ"%‘g%éi%r%‘éexfﬁf Jhours. Subsequently,
met hoxy- pthgsebgdtwes distified %R&Xﬂna tiaiTesyurz, thayresidhewsy takenparindOmel of car boxy!|
ic adgg dichloromethane and treated with 4 ml of saturated sodium hydrogencarbonate solution.
Thereafter the organic phase was dried over sodium sulfate and evaporated under reduced
pressure. For purification, the residue was chromatographed on silica gel using a 90:10:0.1
mixture of dichloromethane, methanol and ammonium hydroxide as the eluent. There
were obtained 41 mg of a2 mixture of (RS)- and (SR)-3-[(3SR,4RS,5RS)-4-[4-[3-(2-
25 methoxy-benzyloxy)-propoxy]-phenyl]-53-(naphthalen-2-ylmethoxy)-piperidin-3-
ylmethoxy]-propane-1,2-diol in the form of a yellowish foam; MS: 616 (M+H)*.

Example 18

(R)-1-[(35,4R,5R)-4-[4-[3-(5-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-
30 methoxy-naphthalen-2-yimethoxy)-piperidin-3-yloxy]-3-methoxy-propan-2-ol



30 tert-butyl ester as colorless oil; Ms: 608 (MtH +. (e) In analogy to the
procedure described in exanple 11(c) the (3S, 4R 5R)-4-(4-

al I yl oxy-phenyl)-3- [ (2R)-2-hydroxy-3-net hoxy-propoxy] 22 October 2003

- 5- (4- net hoxy- napht hal en- 2- yl met hoxy) - pi peri di ne-| -carboxylic acid
tert-butyl ester was treated with palladiumll- acetate, tri ghen | phosphin
and | ithiweBeemydride in tetrahydrofurgn to yield the 85TEF 0/03555

(3S, 4R 5R) - 3-[ (2R) - 2- hydr oxy- 3- net hoxy- pr opoxy] - 4- ( 4- hydr oxy- phenyl )-5- (4

22 Qctober 200 R Q365 Mo 3_[(S).2.2-d; }
?hglsengg%%g@g SE(HSRGR) (36000 oxp Bheny)-3-1(5)-2,2-dimethyl

methox-na(ﬁ1 XYy) - pl peridine:| - oxyl i amd,ter‘{-bt I
ester gs Ebﬁlﬂi@@@'ﬁwﬂ?ﬂ}w]‘géﬁ%m -paphthyler-¢- i‘ﬁﬁ%ﬁ’@ﬁﬂ%‘ﬂ?%&'ﬁr ocgdﬁr e
descri bed karbexgirntid tdfdutyll Bter (SSmpR, 13R))} Bere @BR)lvéd-in 7 mi of absolute

hydr oxy- 3- met hoxy-.prepo 4-(4- - = -napht hal en- 2
ydroxy O 3tGOB X e 1 rgg%tp?a Lgite ARl J‘?@’I .t ARSNGB

5y|rrethox§/’3‘e- Iperidi ne- Yl acid tert-bt .ester S treated with
the 2- (3 chidroghlope apa%3a%e) Afienstizring forok boyr. the FREHGH BHERIE M PedEiBre 11(a)]
to hyi e: f' ghﬁm(s%% )Q(ﬂzi&gﬁ)cafb'onit&ﬁé’rrt{vﬁﬁrém e 2esidiRt Bbrajell 0 yddissylvediOpoxy]

- phen -o-,. = L= roxy- 3- met Noxy- - o

o opoxy] - SRR FB AT PSR ¥R e RoeTse R OpReT R A5G The i o
tert-butyl cnekipesdumsobleined Wasdirernatograghed pg4ilicagdiyath didlqrgmethgnganal ogy to

t he procedytendes¢64/88 e him wRxANR bidihdd 0412 (0.3 AdIRB8.4%] (BS[4R;5R-4-(4-

]E lzléf t (2):12?;158 %l}?@?}ﬁ%zﬁﬁ%?—i,g-rd%%%(c}ﬂr-p}gﬁo%nﬂg-](4-_13‘?33_th<lxy—naphﬂ1alen—2-
pr opoxy] - Sylpdethietyhpiperidaphlt-taabamliacid tsthwos yerps behtivdioveols M&rI9éxyl i ¢ aci d
tert-butyl E%ﬁ_@er was deprotected with hydrochloric acid in nmethanol to
yield the -T-T(3S, 4R, 5R) -
ot pshd -l i He phqegtive Hes2it¥e iR eRRHIY] iy RO BRI sR)4-(4-allyoxy-
yl met hoxy) pherydr3-@i2R) 2,3 AibydrpxBpropbhyd:oyidpnerbery-gaphithalen--glresthesd- oi | ; Ms:
664 (Myfg) +ﬁgﬁémllea}ﬁoﬁﬂeaé@ieh%qngst&mw&e@m&auab;-ahmmaﬂa t8Field
anal ogous nner_to that descr beg [ e | e nd gxa lﬁ 1.
respect i vemEe BS4RARY - AiFionr Pherx '(33@251)@' ox- "?tf o qujifgn oxy)
hydr oxy- 3- pripoaylys-i4-apkosy-neghthden g gimayiexyheipetifting- I rbatyhorsid taphutydl en- 2-
yl met hoxy) '?:R%rpa‘?E:bl%l@s@'f&ixﬁ*%@%ﬁ'm-?l-l??' d tert-butyl ester followed by

hé ™ p 'ng g

cl eavage o rotectin roup by means of hydrogen chloride in
nmet hanol : %%k-by al kyl atj on

- cMor o- pr o bky HetaHAgy 19 19 H@gg&g‘%ﬁ&ﬁaw Bampi s e{h%l(%él&bsspé)dﬁéﬁfm}é?gév age

of t he BOCpHemilRs-[(CR)-2ThyH{@B34R)GRE-MsulidnfiGey)-$répaxy}-b-(2-rashoxy-

met hoxy - bepzyl ) > BEARRKK)- P Srk Sy LA ¥ BABI bt} @s FrestedivitRXY) -
sodium hydroxide in dimethylsulfoxid to yield the (3R,4R,55)-4-(4-allyloxy-phenyl)-3-(4-
methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-oxiranylmethoxy] -piperidine-1-carboxylic
acid tert-butyl ester as colorless oil.

25 (d) Inanalogy to the procedure described in example 1(k) the (3R4R,5S)-4-(4-allyloxy-
phenyl)-3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-oxiranylmethoxy]-piperidine-
1-carboxylic acid tert-butyl ester was treated with sodium methylate in N,N-
dimethylformamide to yield the (35,4R,5R)-4-(4-allyloxy-phenyl)-3-[(2R)-2-hydroxy-3-
methoxy-propoxy]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid

30 tert-butyl ester as colorless oil; MS: 608 (M+H)".

(e) Inanalogy to the procedure described in example 11(c) the (35,4R,5R)-4-(4-
allyloxy-phenyl)-3-{(2R)-2-hydroxy-3-methoxy-propoxy] -5-(4-methoxy-naphthalen-2-
yimethoxy)-piperidine-1-carboxylic acid tert-butyl ester was treated with palladium-II-
acetate, tripbenylphosphin and lithiumborohydride in tetrahydrofuran to yield the

35 (3S,4R,5R)-3-[(2R)-2-hydroxy-3-methoxy-propoxy]-4-(4-hydroxy-phenyl)-5-(4-



pi peri di n- 3-yl oxy] - 3- met hoxy- propan-2-o0l as a colourless oil; Ms 664
(MtH) +; 2) --by alkylation with

1- (3- chl or o- pr opoxynet hyl ) - 3-f | uor o- 2- met hoxy- benzene and 225@¢iglee[/oR8
cl eavage of the BOC group, (R -1-[(3S, 4R 5R)-4-[4-[3-(3-fluoro-2-

met hoxy y) propoxy] -phenyl] -5-(4-methoxy-naph | met hoxy)
30 pi per% n’x‘g}?yl oxy] -3 -nethoxy-promm-2-ol as a li gh%E?)E?Fbgévs%l

664 (MtH)+; 3) - by alkylation with

1- (3-chl omﬁlpk}oﬁ@hﬂmnhybd)meﬂ;c&yﬂ' fletridine- Rearbortytiz yeith ez bngyl estards subsequent
cl eavage Olor %D ), gt R) - 1- [ (3S, 4R, 5R) - 4- [4 [3-(3, 5-

di f1 uor o- e ox ) - propoxy] - phenyl -5-

(4- et hoxy napht haI en-

y1 ot howy YO i BaRREDIO BSOS RN SN T SRR ol

MS: 682 Kydtddy+3-mijhoxy- bybpakNyAi -84-hpdrowy-phenyl)-5-(4-methoxy-naphthalen-2-
1-(3-chl 0{)& @ﬁ%@&m hga&h aft%uép @&érn%yrepﬁ@m%e @n@ Suhsequent

cl eavage oup, - [
di f | uor o- ZORBYRSIEY %?}Polx 20 6’9(’5?}“ %WQ 115“) ﬂé&ﬁ%&&? ARoRY Al en- 2-
yl met hoxyjs= ns'-(p&ruommwd» styEhzido m@wmmyf%@ﬂi)ashﬁrbmmmmw oi | ;

M5: 682 3- chI r sed as
ve o kylé@;}% -§§@ e ClR }?éﬂ‘mﬁ‘sﬁare 1 lerip BRI EEoRE b kit Byt

(3- Chl oroespﬁrm«yiem%yls 364(M+f ler o- 2- met hoxv-benzen e (a) To a sol ution
of 1.3 g (9 mmol ) of_ 4-fluoro:2-hy X nz b fol |l ow ng
t he néPho@)déEéPﬂB@’dOWW%ﬂFm %g 4%’?’5 @éﬂ?%@s@ ‘&1? rﬁf‘%a

(1?ﬁ4|) éﬁgﬁo-i’ll-rﬁetggx}ﬂﬂd en@ﬁo halya}dﬂ(?%RO—Z&gyd%:?éi-&zéhml) of "
net hyl i odi de an owdered pot r e. The
di sper si oﬁ’foﬁ%?gf?éf(l r‘P@hoxYa’?a é ak‘nggq"% §1 cBdips o ﬁ?’fy caf‘%i rpgatg{i on

m’ xt ure V& fer W@Ecﬂdiwﬁhﬂzd&ﬁ&ﬂﬁltﬂamchmahMtwthlﬂthhiR‘)Fbe@ﬁ’éRﬁRﬂre and

wat er , ase. t ]g.g]%g d
pressure. fﬁgﬂ@nﬁgg e n ﬁgé)%&"%ﬁ% % (iq?&ﬂgﬁf - -

4-f| udbo- ﬂmambmagpmawmmyamahmaf y@mw-dm ¢cder1am ol 3MS:E (M+BD".(~i ) An
ice-cold solution of 5.6 g of 4-fluoro-2-nethoxy-benzal dehyde in 75 m of
nmet hanol was treated portionwi se (5 portions within 50 minutes) with 1.51 g
(40mmol ) of sodi um borohydride and the reaction m xture was stirred for

another 1 hour at roomtenperature. A dispersion of 7 g of potassium
hydr ogencar bonate in Example 19

The following compounds were obtained in an analogous manner to that described in
example 18 and example 1 respectively by alkylation of the (35,4R,5R)-3-[(2R)-2-

22 hydroxy-3-methoxy-propoxy]-4-(4-hydroxy-phenyl)-5-(4-methoxy-naphthalen-2-
ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester followed by cleavage of the
protecting group by means of hydrogen chloride in methanol:

1)  —by alkylation with 1-(3-chloro-propoxymethyl)-4-fluoro-2-methoxy-benzene and
subsequent cleavage of the BOC group, (R)-1-{(35,4R,5R)-4-{4-[3-(4-fluoro-2-
25 methoxy-benzyloxy)-propoxy] -phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidin-3-yloxy]-3-methoxy-propan-2-ol as a colourless oil; MS: 664 (M+H)*;

2)  —by alkylation with 1-(3-chloro-propoxymethyl)-3-fluoro-2-methoxy-benzene and
subsequent cleavage of the BOC group, (R)-1-[(35,4R,5R)-4-[4-[3-(3-fluoro-2-
methoxy-benzyloxy)-propoxy] -phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-

30 piperidin-3-yloxy]-3-methoxy-propan-2-ol as a light yellow oil; MS: 664 (M+H)™;

3) - by alkylation with 1-(3-chloro-propoxymethyl)-3,5-difluoro-2-methoxy-benzene
and subsequent cleavage of the BOC group, {R)-1-[(3S8,4R,5R)-4-[4-[3-(3,5-
difluoro-2-methoxy-benzyloxy)-propoxy}-phenyl]-5-(4-methoxy-naphthalen-2-



20 M of water was added and the m xture stirred for 30 m nutes at room 25
t enperature. Thereupon, nost of the nethanol was evaporated under reduced
pressure and the residue extracted with dichloromethane. R2Odgpbrird®3phase
was separated, dried and concentrated under reduced pressure to yield 5.15
g (91% of ) of (4-fluoro-2-nethoxy-phenyl)-nethanol_ as white

sol id; Ngvo%@%@'}%w’ . (y) To a sol utip%b,_of 1.1 g (7 mnﬂc)n%pw%sss

(4-fl uoro-2-nmet hoxy-phenyl)-rethanol and 30 0.85 g (8.4 mml) of
triethylamne i , g r30QEIR sn-2dglel b3 Bil: B an
argon at msphe?gnéggiﬂggén%hgéflgfﬁon of a%.egx\éﬁg (g@ﬁﬁ@g&&%ﬁ?%ﬂhﬂég;ﬁﬁgm ori de
in 10 m of di éM*Pomet hane. After conplete addition, the reaction 22

Oct ober 2003 WD (c) 0164873 -54 PCTI EP00103555 mi xture was stirred at room
t enper at ur @) f or by @lkplatios with b€ B-ehloes prapheymsahyi}-i Srdifiasro-Bxietlasy dedntend t 1 nes

with water and_t j 0 n r ressure-
The resi due mgn%&bgéqgglgé&?ﬁaﬁa%?gg%}%@f g\[{ e fé%ﬁ&f#ﬂ%%m %ﬁ%i?'g%s'\?m th 2 m of
sat ur at éd aquedifiroswdinethdny deogéngapivonat eheillibt(¢rmethdxsniphtieder-2r  one

hour at 5 -roo . i - agted,w th
di chl or onet hang%n; tBZj 5%‘%”35% sg%gg%gﬁgggg?n E@%ﬁsgvﬁéﬁég%%’?n&%ﬁ%%ate
and evapor at ed (Mr#Br-  reduced pressure. The thus obtained crude product was
chromat ographed on silica gel with a 1:1 m xture of hexane and

di chl oronet hane as the eluent. There was thus obtained 0.95 g (60% of

t heory) of 1-chl oronethyl-4-fluoro-2-nethoxy-benzene as 10 a col ourl ess

liquid, M54 174 (S N i ce-col d. sol Ui Q 36 2. 06 mmol )
of "1 ch or et Tt proaP Rt EPratl SRl s el e s o
1- chl ort® 3ppapeprdnefollows:3 nl of dry N, N-dinethyl-forman de were added 92.5
ng. (3.09 mmol ) of sodium hydride (80% dispersion in refined oil) in 3

portions at.(@nehiheUWrob %ﬁeﬁb%._ﬂﬂrggfm%m_@&ﬁe@di tion 15 the stirring was
continued for ours at roomtenperature, then 2 m of an saturated
aqueous sodi um hydr ogencar bonate sol uti on were added and the reactjon

m xture evépor Aeasclufene! F2aRtomnlefdrfuero-dhyderiirebrorsidehyde obeingte was
treated wth &g%%@m%o@h&%m 8 PN TRERIm. SS1PeRGY PRI, Phase was

separated and over sodium sulfate. Finally, the solvent was
evapor at ed unde®?¥elftecn 200 pf esine wererddedbS ol ide- pralhicel m@lyiodider i ed by
chr omat1egr aphya i $& (13emaRl) ofipovdéred potassium carbonate. The dispersion was stirred

at 45 °C for 2 hours. Subsequently, the reaction mixture was evaporated, the residue

extracted with dichloromethane and water, the organic phase separated and
concentrated under reduced pressure. There was obtained 1.1 g (77% of theory) of
4-ﬂuoro—2—methoxy—benzaldéhyde as a yellow solid; M: 154 (M) .

20 (B) Anice-cold solution of 5.6 g of 4-fluoro-2-methoxy-benzaldehyde in 75 ml of
methanol was treated portionwise (5 portions within 50 minutes) with 1.51 g
(40mmol) of sodium borohydride and the reaction mixture was stirred for another 1
hour at room temperature. A dispersion of 7 g of potassium hydrogencarbonate in
20 ml of water was added and the mixture stirred for 30 minutes at room

25 temperature. Thereupon, most of the methanol was evaporated under reduced
pressure and the residue extracted with dichloromethane. The organic phase was
separated, dried and concentrated under reduced pressure to yield 5.15 g (91% of
theory) of (4-fluoro-2-methoxy-phenyl)-methanol as a white solid; MS: 156 (M)™.

() Toasolution of 1.1 g (7 mmol) of (4-fluoro-2-methoxy-phenyl)-methanol and
30 0.85 g (8.4 mmol) of triethylamine in 10 ml of dichloromethane was added dropwise
under an argon atmosphere at —10 °C a solution of 0.96 g (8.4 mmol) of
mesylchloride in 10 ml of dichloromethane. After complete addition, the reaction



1:1 m xture of hexane and dichl oronethane as the eluent. There were
obtained 0.29 g (60% of theory) of

1- (3-chl or o- propoxymnet hyl ) - 4-f | uor o- 2- met hoxy- benzene as &2 @elPbrird083s
liquid;, M5: 232 (M+. 1 - 3-Chloro- propoxynethyl -3-fluoro-2-methoxy
-benzen«%vég é%{ I'n an anal ogous manner to that describedpifrpodRisss

3-f 1 uor 0¥2°Y Poxy- benzal dehyde was regduced by sodi um Borohydrl de to yield
2-fl uoro-6- hydroxynet hyl - phenol as a white solid; Ms: 142 (M+. (~} In an

anal ogous nNenRfefuré Wad dtited dEFOTY &%ﬁbdritufeaf))r 28 fiduo Mhefeupyslr tx yoteidnwvasphenol

| kyl at ed th t hyl ide t
o Py oo et P s el S o g mic oty SvaRsyted Wiy refisrd, vy +
(rl) I'n an a sageUH:errBle&rwzts@Js‘shlatd dueEkm] dfeetrdhydfofyran, treated with 2 ml of
3-fl 2- th de t
gbt [ | uoro- 2. g;wgﬁv] uegpsy Yl %{13 atBa sa@&&{ﬂam&i;m @yAn%fﬁb&ut e to

uor o- oxy enzene as ourless IQUI
MS: 178 (M +ro@i t@p@b@rﬂ QﬂasqmtbgﬁJsmw@av@@w@wsshchl%@nﬁb}ne& n an

anal ogous nanppner. zrlrﬁc ﬁ'ﬁg eggﬁ\%d gﬁgd bﬂ:r(sgamljn SitheLodet i'a'téi' dddepor 0- 2-

nmet hoxy- benzene eac | or o- 3- pr opanol to %g 16‘£‘3 chl oro-
pr opoxynet hyr§duged Pl&‘-éﬁutf- ﬁﬁﬁ%@k&ﬂllﬁfé‘rﬁ%ﬁk@r&guﬁ“@éﬂﬁﬁm%aﬂ Of Beavs: 232
(M+. 1 - 3- CBLafPs 1:f Giftufd dhHexand 2rdidHisOFRIFEANIR the XMehe TEQB®adthGs ) I n an
anal ogous nmafner to that descrl b

din (a
1- (3, 5- di f | uGPEIEd AR IE)%0h EhAPrY Ogéfﬁé%ﬁ’é%é‘%wﬁa?%%"?eﬁzﬁ%ﬁﬁy| i odi de
to yiehd 1-(3.cSoaibdslignid; Rsrerhy:. phenyl)-et hanone as bei ge needl es; MS:
186 (M ne. (K) The 1-(3,5-difluoro-2-nethoxy-phenyl)-ethanone was

transforned by an Einhorn cl ollo ocedure given in
O gani kurfP) 18°Rndgs-col %503‘?‘5’”(‘[@ éﬁ)% Wd’&?‘ c@"é’g‘ﬁé‘(ﬂ'ﬁ%@?ﬂ?l nto the
3,.5-difluoroqg f&ﬁi’enb@ﬂcl@'ld?@)w@znﬂdiblﬁhfl—ﬂﬁ&ro@&pmp‘aﬁdlmﬁrﬁi@blqurrI ess

gr éstj?:‘ Isuor ohﬁﬁsrfgﬁ%bfor%‘é%‘i%lo‘a%gﬁﬁgeq %Oglﬁbir?w%}m&r gffm%r‘mh@g& SF (1028 vv!a)s °

added under dnpasigaln dbaed pideine pdrtinhs afonbbpamistedvabe Aftyt ml;ﬂetdedchw:p| ex.
A R T o s SR R R e R L

t enpe ure was agaln d 5nm of
met hanol wer eataﬂd@chqne@pwpéenwh)tdhﬁgmsﬂbma’mscégﬁonsmiséé@l@rﬂnldﬁhe reaqiienso| vent

was distilled and LNgoGlHIRAR RAHGA PHaSuRUAIbELRERY tidVed IR ARRRY ON

with a mixture of dichloromethane and water, the organic phase was separated and

dried over sodium sulfate. Finally, the solvent was evaporated under reduced

20 pressure and the crude product was purified by chromatography on silica gel with a
1:1 mixture of hexane and dichloromethane as the eluent. There were obtained 0.29
g (60% of theory) of 1-(3-chloro-propoxymethyl)-4-fluoro-2-methoxy-benzene as a
colourless liquid; MS: 232 (M)".

1-(3-Chloro-propoxvmethvl)-3-fluoro-2-methoxy-benzene

25 (¢) Inan analogous manner to that described in (B) 3-fluoro-2-hydroxy-benzaldehyde
was reduced by sodium borohydride to yield 2-fluoro-6-hydroxymethyl-phenol as a
white solid; MS: 142 (M)"*.

() Inan analogous manner to that described in (at) 2-fluoro-6-hydroxymethyi-phenol
was alkylated with methyliodide to yield (3-fluoro-2-methoxy-phenyl)-methanol as a
30 white solid; MS: 142 (M)".

() Inananalogous manner to that described in (y) (3-fluoro-2-methoxy-phenyl)-
methanol was treated with mesylchloride to obtain 1-chloromethyl-3-fluoro-2-

methoxy-benzene as a colourless liquid; MS: 174 (M)



silica gel with a 1:1 m xture of diethylether and dichl oronet hane as the

eluent. There were obtained 0.89 g (56% of theory) of

(3, 5-di fl uor o- 2- net hoxy- phenyl ) - et hanol 20 as a col our | ésO¢tper 4P03\E:

174 (M+. () To a mxture of 0.87 g (5.02 nmol) of of

(3,5-dif 193 Met hoxy-phenyl ) - nmethanol, 0.82 m (7.03, 500}

2 6- utig}ieﬂ’:'a”?“%%d 0.425 g (10 mml) of.kthium chl O gara gé;%g%s

N, N- di et hyl f or mam de were added dropwise at 0C 0.5 m (6.5 mol) of

mesyl chl orgdqde. JMela) Sdekddied 19611081 A8 RAM-5-aabrd.20M 25
(e Igm@naag&g@ﬁ r {ABatekd bgg K aerg St ro-

t enperature’and then freated w _ sat’ur at qgueous sodi um

hydr ogencar bomadteoxydbenzemavas Teastadoritt 1 -chlorwdrsnpanobtajeslé 1d3-sklptd-ed at 35C/ 1

Torr and the ' S i 'hpéﬂggq, . +er. The

or gani ¢ phase ﬁ%ﬁgbﬁgf’ TRl bR QEMhrlégﬁiﬁé,g?%Q%%S and the

crude product [ on silica gel with

di chl or onetkeas SRAtSy tartted 0.49 g (51% of

t heory) of 1-chloronethyl -3, 5-di $uor o- 2- net hoxy- benzene as a col ourl ess

: iquid;sg Nl% 197 af Mhiatogot nﬁat%tﬁ@{)@gﬂa&%&g%gi QQ(C?‘8118(7_‘;35—djﬂ56r0-f3E§rdr5809$69§1555 (V)
n an anal ogous nanner to .described in | o

1- chl or omet hy [Eth3neugvEy aﬁ}]@ﬂ%g me-lﬁl&ﬁ%@ﬁ]@)%'ﬁ@&ﬂ%%qv‘

| - chl or o- 3- pr gRaMY)-ethdndtieals Beige Heedlel| MS:0:86 (M)*.

propoxynet hyl ) -3, 5-di fl uor o- 2- met hoxy- benzene as a colourless liquid; Ms:

250 +. 5 1-(3-Chl gr.o- propoxvret hyl ).- 4, 5-di fl uor o- 2- net hoxy. .henzene
o i Ot 313 R oy SR PR T <8Rt G AP TBE A B e, o 16
g (72 mol) edaches afllowiml Oepiyderandust Bandn (RBarikith) 188fed. , p.375 (Dt.

phosphor ouspe xide_j,n 20 af aceti_c,.gcid re added dropw se ,7.2 ml of
aqueoudl hydr OS} ﬁﬁ%‘i 3"6 ‘gﬁfeﬁ'sfh\?%’a) mtol‘ﬁ%%”é Eﬁig oTop %%ﬂ%e%%ﬁﬁ@?u‘?%‘c%s

stirred for 18ahobtamedts cdouridseaparlatNeg:a8aiB)10 additi onal 4 hours at 60C.
For the working up the m xture was hydrolyzed on crushed ice and 200 m of

aqueous SO upRparosERiirBeeh Y S5 Bl S s BLe then sol i ¢
sodi um hydr ogeaealdebydtift 10md ofiddadrahydtdfutdneva\ndisdunmiet ardrgepatimosetienxi de
e e e RN
sol ventS was ewvtapel ft 24 hours at room temperature. Thereupon, the mixture was again cooled

to 0°C and 5 ml of methanol were added dropwise within 30 minutes. Subsequently,

the solvent was distilled and the crude product was purified by chromatography on

silica gel with a 1:1 mixture of diethylether and dichloromethane as the eluent. There

were obtained 0.89 g (56% of theory) of (3,5-difluoro-2-methoxy-phenyl)-methanol

20 as a colourless liquid; MS: 174 (M)".

(1) To a mixture of 0.87 g (5.02 mmol) of of (3,5-difluoro-2-methoxy-phenyl)-

methanol, 0.82 ml (7.03 mmol) of 2,6-lutidine, and 0.425 g (10 mmol) of lithium
chloride in 5 m! N,N-dimethylformamide were added dropwise at 0°C 0.5 ml (6.5
mmol) of mesylchloride. The suspension was stirred during 18 hours at room

25 temperature and then treated with 1 ml of saturated aqueous sodium
hydrogencarbonate solution. The volatile components were distilled at 35°C/1 Torr
and the residue was partitioned between ethyl acetate and water. The organic phase
was separated and evaporated under reduced pressure and the crude product was
purified by chromatography on silica gel with dichloromethane as the eluent. There

20 were obtdined 0.49 g (51% of theory) of 1-chloromethyl-3,5-difluoro-2-methoxy-
benzene as a colourless liquid; MS: 192 (M)".



and the crude product distilled. There were obtained 7.1 g (92% of theory)
of 1- chl oronethyl -4, 5-di fl uoro-2-net hoxy-benzene as a col ourless |iquid;
b.p. ; 92-93C (6 Torr) ; M5 192 (M+. (0) In an anal ogou¥ Geinber2008 t hat
described in (8) 1-chloronethyl-4,5-difluoro-2- 20 met hoxy-benzene was
reacted chloro 3-propanol to yield 1-(3-chloro

propoxyR@?hQ?%74 5-di fl uoro- 2- met hoxy-fgnzene as a col 89T 5?%055%U|d VE:
250 (M + Exanmple 20 25 The foll owi ng conpounds were obtained in an

anal ogous(Jyanpen ahQIoth@sthﬁﬁFfd @addewlbe&m@pi.emall&m&@m { gi.8psoexanpl e 1)
(e), (g) respectlvely by al kyl ati on of (3S, 4R 5R) - 3:

(4S) - 2, 2- di mepapxy-perzens wey reacedaitiyl- Wm%awfnol to yield 1-(3-chloro-

-4- (4 hydr OXY, rBﬁ&HfYﬁe\h ¥-6,4-MI 2029V methoxy-benzene as a colourless liquid; MS: 250

napht hal en- Zd%4qethoxy pi peri di ne-1-carboxylic acid tert-butyl ester with
the af or emer®™boned chlorides, followed by cleavage of the protecting
groups by neans of 30 hydrogen chloride in nethanol: 1) - By al kylation

wi t h 15 ( 3t-¢CHChiomepiropeeruredtviiv. 3-ddlubtaidnethibxpbtivens/ - benzene and subsequent
cl eavage of the isopropylidene and the BOC group, (R)-3-[(3S,4R 5R)-4 22

Cct ob 3 00/ 64873 010 3-

(3 {1 vor o8- R HORDES AP IR 3 OPEROR 12 S8 henreen 3 & Gt hal en-
g%l m(eu:a;(%/) mpﬁrdf@mf&ﬂlyl;hkﬂeﬂﬁﬂeﬁagﬁﬂ mzol}iobph@phérotsenttxidesin 20 | ; M5
o Ca SV sBlofaceh e @R dlalis 7.2t of aguegus Bvdkachiloric aid G78s quent

cl eavage of t%rau@ommpwammdwahmﬁdﬁb@ﬁmms af RonBtenjpefB&eAREBR) - 4
4-[3z44-11
L5 (2ot now e R g B HL PR pé"?}ir. P griedoineden | 5 gio

as a col our | esushed jce %20(13!51)01‘ diathylpth erwesga Rly‘flmrpwtxmngﬁOHﬂ of
I- (3-chl or o- Qsﬂmmﬁfgbw %aﬂﬁnﬂh&&ﬂ&&&ﬁﬁ%ﬁh%%e&%aa&p&%%sanﬂl;eﬁubsequent

cl eavage of the 1s0 dene ‘and’ t he roup, 4R B5R) - 4-
[ 4- [ 3- (4, 5- disphdigdaarp E‘%B@?f hea#fs yrb3ddsd w@ﬁbﬁwbﬁlﬁéﬁﬁﬂ frarbgudioxidet hoxy-
napht hal en- 21yf BHsEtDE%seledhﬁ tﬁe aroamybmgyim $ﬁ@@ ex&a&ediwﬁh sifrated

oS o st bt oS B, Ml cmporaa

and the crude product distilled. There were obtamed 7.1 g (92% of theory) of 1-
chloromethyl-4,5-difluoro-2-methoxy-benzene as a colourless liquid; b.p. ; 92-93°C
(6 Torr) ; MS: 192 (M)*.

(o) In an analogous manner to that described in (6) 1-chloromethyl-4,5-difluoro-2-
20 methoxy-benzene was reacted with I-chloro-3-propanol to yield 1-(3-chloro-
propoxymethyl)-4,5-difluoro-2-methoxy-benzene as a colourless liquid; MS: 250
(M)". '

Example 20

25 The following compounds were obtained in an analogous manner to that described in
example 11) (d), (&) and example 1) (e), {g) respectively by alkylation of the (35,4R,5R}-3-
{(45)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy]-4-{4-hydroxy-phenyl)-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester with the
aforementioned chlorides, followed by cleavage of the protecting groups by means of

30 hydrogen chloride in methanol:

1) - Byalkylation with 1-(3-chloro-propoxymethyl)-3-fluoro-2-methoxy-benzene and
subsequent cleavage of the isopropylidene and the BOC group, (R)-3-[(3S,4R,5R)}-4-



15 and subsequent cl eavage of the isopropylidene and the BOC group,
(R-3-[(3S,4R,5R)- 4-[4-[3-(3,5-difluoro-2-nethoxy-benzyl oxy) - propoxy]

- phenyl ] - 5- (4- met hoxy- 22 October 2003

napht hal en- 2- yl met hoxy) - pi peri di n- 3-yl oxy] - propane-1, 2-di ol as a col ourl ess
oil; Ms: 668 (MHH)+. Exanple 21 20

(R -1- I\/btWB)?f'/— -7"[ (3S, 4R 5R) - 4-[ 4-[ 3- ( 2- gt hoxy- benzyl oxy")‘?Tf)‘%"é’B’c‘&sﬁ - phenyl ] -
5- (4- net hoxy- napht hal en- 2- yl met hoxy) - pi peri di n- 3-yl net hoxy] - propan-2-ol
I'n anal ogy t oat Be(3piRir&IUh &R pFo efyl1b-(@hthethofgb-hapKtRiles- [
(3S, 4R 5R) - 4?[4[ @e( 2- n&at _hox%ﬁ- %ggz I oxqé?{ggrgﬁqxng}j Y ) i: @_ P

“phenyl | - 5- ( & “RESRERZ Wg’iﬂ}%/ 1 i%o)j’- s BicpePrE PIsM 8 hoxy]

- propane-|, 2-giel)was treated with di-tert-butyl-Bicarbonate in 25

di oxane/water in the presence of sodi um hydrogencarbonate to yield the

E g_s,( g?ﬁgﬁ%;?’__ %)é@%%o% ?h%—@#%ﬂ&?ﬁrﬁé%&ﬁé%%lﬁﬂ&&b&-m[eﬂioxy-benzene and
57 (4 metahoxy -sabpbmtcenvage 9f dreisbaey idshqsoditks BECErea BRKIIS B+
tert-butyl eS[%-e[rs:(4—@6@§-§%&H&wfﬂ%ﬂﬂf1$ﬁf¥}@%ﬂfbH&Byl]JBQ!L%%%&FBH)I&HQ%—C" ol by
gy “'z&x%%';&&ﬂ?%%@%&%%&%ég 12Kl AyPlowTgss 9 Ms: 650

3S, 4R, 5R) - 3- ' & ? VRO
g)r opoxyma% hylhvsée}4- [ 3- (2- met hoxy- benzyl oxy) - pr opoxy] - phenyl ] - 5- (4- net hoxy-
napht hal en- 2-yl et _F10xy) - pi peridine-1-carboxylic acid tert-butyl ester which
ok 5o ST R S st g pogpemen
( 28 nEtCT hgn»é?:/) an) ?@;ﬂtshhéeqmgﬁ cly:iv:ag t{fdqu}oﬁepyﬂid(nz Rpd 2 K€ ghyerp, RIBS- {m@OSIGASB
- iylman - Gar _.C aci
tert-butyl esﬁqgéfg@%grs%ﬂgf’yor'g%pa %ﬁ’%géﬁ%%hé&gg%%%g@%ﬂlﬂqgo‘g%%ﬂmtpdyl ate in
a mxture of sdphtidlemet-yiylefroxyepipatlinfioxiepionaed-1.gzdiel 2s geolourless oil; MS:

(3S, 4R, 5R) - 3-#6§§B,§+}g)+hydr oxy- 3- net hoxy- propoxymet hyl ] -4-{4-[ 3-(2-
met hoxy- benzyl oxy) - propoxy] -phenyl ] -5-(4-net hoxy- napht hal en-2-yl net hoxy) 5

i peridine-|-carboxylic acid tert-butyl ester i.ch-was fjnal depr ot ect ed
Bypt r eat nefit "W%IWI%IHP&WB '&r‘F}EOTSQIBP%/WH%Y]S?#&PBI‘%??@W}L?’ﬁ’éﬂ%{’ﬁfqeD1
|- m%‘tft5 ho?as- 3- t Lme%&ﬁ&éﬂklrﬂmge[zﬁtlre[i&pﬁér%dmTahdﬂwmEW@XS/B)—M@SGMR)- phenyl
-5- (4-net hoxy- . en: 2- vl net hoxy) -
pi peri di n- 3- ﬁ'ﬁ%iﬂ@’%}ﬁ@?%&ﬁ%‘? 't°5s SR ISP?’éYl‘é’hF‘%Yé]rﬁf"(ﬁ/‘é‘:’e‘%’&'( MiH) +. 10
Exanpl e A: Capgphihakn-2-ylmethoxy)-piperidin-3-yloxy]-propane-1,2-diol as a colourless o1l; MS: |
668 (M+H)".

Example 21

20 (R)-1-Methoxy-3-[(35,4R,5R)-4- [4-[3-(2-methoxy-benzyloxy)-propoxyl-phenyl]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-3-ylmethoxy]-propan-2-ol

In analogy to the procedure described in example 1) (h) — (1), (R)-3-[(3S,4R,5R)-4-
[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-yimethoxy)-
piperidin-3-ylmethoxy]-propane-1,2-diol was treated with di-tert-butyl-dicarbonate in

25 dioxane/water in the presence of sodium hydrogencarbonate to yield the (35,4R,5R))-3-
[(2R)-2,3-dihydroxy-propoxymethyl}-4-[4-[3-(2-methoxy-benzyloxy)-propoxy] -phenyl}-
5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester.
Subsequent mono-tosylation of the aforementioned diol by toluene-4-sulfochloride in
pyridine led to the (35 ,4R,5R)-3-{(25)-2-hydroxy-3-(toluene-4-sulfonyloxy)-

30 propoxymethyl]-4-{4-[3-(2-methoxy-benzyloxy)-propoxy] ~phenyl] -5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester which after
treatment with NaOH in DMSO vyielded the (3R,4R,58)-4-[4-[3-(2-methoxy-benzyloxy)-
propoxy]-phenyt}-3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-



Conmposition: 1) Conpound of formula I, e.g., is (R)-1-nethoxy- 3 [

(3S, 4R, 5R)-4-[ 4-[ 3- ( 2- net hoxy- benzyl oxy) 50ngy propoxy) -phenyl L

(4- met hoxy- napht hal en- 2- yl net hoxy) - pi peri di n- 3- yl oxy] -pr%?p@ﬁto efo?00§50ng
2) Medi um chai n nono-, diglyceride production: 2) is liquefied by gentle

~heating and 1) .is dlssolvedln 2). The mxture is fille ' hard or
sof t gel%f)lo%)s@apsul es of suitable si zgﬁ_The hard gel at Pﬁg&ggfﬁdg%ﬁges may be
seal ed, for exanpl e usi ng the Quali- Se techni que. Exanple B: Injection

?ol ut : on L Rrdn e‘?idﬁ%'—i-%ar%@k}qfcla@iﬂ terEBIB Sdtérl. PArthaTRRUBSA oPf
or mul a

(3S, 4R 5 Rﬁhe&p?gngclie[ 131&.1% g)dﬁ.g{x WQV)I(%%W&V)& 06 iNOIH &Wthygfo ide and
phenyl | - Smiethansltzheetie (BSpIR, IR 3 HQB)'9+MYW)“CWORHWW]O*% [3-(2-

- pr opan- 26‘%&*53’835&2 ?@%,ﬁﬂ&%ﬁsﬁﬁa@hpbgh%&ﬁ %ﬁmﬁm&oﬁl L0 54873 - 59
BCI{JE |P ﬁ hly@ﬁ@g@h gYKkace 96%%59\1/\5%‘@‘%? 5? ﬁ#‘éﬂi’ ﬁ%w”b%r%}ﬁgﬁeta%ﬂ%
Product i omith Ip&oaﬂmmnef;etﬁmonw vield thes@) imethoyp-6ellids, 4R SR 4482

volatile BERpERYS ﬁ#@gpmg?@iﬁ’#*?@ééapo?g%aanﬁ’ﬂﬂhf‘%ﬂ” S ESstre and.

sl i ght hepipeRgn- 3m@ethg§y dRrepans2-ol as a colorless foam; MS: 660 (M+H

10
Example A: Capsules

Composition:

1) Compound of formula I, e.g., is (R)-1-methoxy-3-
[(3S,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-
propoxy}-phenyl]-5-(4-methoxy-naphthalen-2- 50 mg
ylmethoxy)-piperidin-3-yloxy]-propan-2-ol

2) Medium-chain mono-, diglyceride 950 mg

Production: 2) is liquefied by gentle heating and 1) is dissolved in 2). The mixture is filled
15 into hard or soft gelatine capsules of suitable size. The hard gelatine capsules may
be sealed, for example using the Quali-Seal technique.

Example B: Injection solution in form of a mixed micelle solution

Composition

Compound of formula 1, e.g is (R)-1-methoxy-3-
[(35,4R,5R)4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)- 3.0 mg
piperidin-3-yloxy}-propan-2-ol

Sodium glycocholate 98.5 mg



5 dissolved in the buffered aqueous phase. The solution is processed by
conventional procedures. 10 Exanple C. Tablets Conposition 1) Conpound o
formula |, e.g is (R)-1-methoxy-3- 22 Qclober 2003

[ (3S, 4R, 5R) - 4-[ 4- 13- ( 2- net hoxy- benzyl oxy) - pr opoxy] -

phenyl ] - 5- (4- met ho) cy- napht hal en- 2-yl net hoxy) - 200

pi peri di {O °9‘Wﬁ<y] propan-2-ol 2) Anhyéggous | actose 160P@’EP%’(¥03555

Hydr oxypr opyi net hyl cel | ul ose 18 ng 4) Sodi um car boxymmet hyl cel | ul ose 20
5) I\/agnesgm&;tgﬁ,r ate 2 ng Tablet weight 400 ng ProsRietign: 1) and 2) are
m xed inten £I vely.. The gmxi_lure is thereafter noi stenlS wi th an aqueous
sol ution '5‘)‘%1’6"‘?&‘?@& ¥IMng the resul ting mass i

f

g

gr¥nul ated, dried and

15 si evedDistianghpiiugeantphospshamg xed with 4) and 5) and.presgsed to tablets of

sui tabl e t ober 2003 WO 00/64873 PCTI EP - 60 Clains 1.
Corrpoundsw&ferif%rl’ﬂ’ﬁ% HYPR¥A --RL 1 O"--'~OR2 éjq\r\ﬁer el n Ris

napht hyl optionally substituted by one to three Cl -C5-al koxy groups; 2 R

s phenyl pon, benzd. . oRldana) M??Eé&%i@yc@&o’?ﬂ@%& RN aiependen |y

sel ected ogen, ano nitro groups
R3 is H CH @golsd ingthf requirpd agppnis @ﬂwoldror R adaEd R vP ifecrivyt). Topy
R 3a is hydrQgpedis Qapo%d@iﬂﬁ@f‘yedu% PréssitGhagRdht ﬂéatgg. 8 Rbikyd is

5 dissolved in the buffered aqueous phase. The solution is processed by conventional

procedures.

10 Example C: Tablets

Composition

1) Compound of formula I, e.g is (R)-1-methoxy-3-
[(35,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-

phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)- 200 mg

piperidin-3-yloxy]-propan-2-ol

2) Anhydrous lactose 160 mg

3} Hydroxypropylmethylcellulose 18 mg

4) Sodium-carboxymethylcellulose 20 mg

5) Magnesium stearate 2 mg
‘Tablet weight 400 mg

Production: 1) and 2) are mixed intensively. The mixture is thereafter moistened with an
aqueous solution of 3) and kneaded, and the resulting mass is granulated, dried and
15 sieved. The granulate is mixed with 4) and 5) and pressed to tablets of suitable size.

10



k is 1 or 2; _ 1 is | or 2; and pharmaceutically acceptable salts thereof.
15 2. A conpound according to claiml, wherein Rl is naphthyl optionally
substituted by one Cl-C3-al koxy group. 3. A conpound according to any of
clains Ito ein R3 is naphthyl substituted by Cl-C32ak0¢mber 2003
preferably‘ﬁ%%%%%g. 4. A conpound according to any of clainquwﬁﬁ&§?5
wherein R2 is phenyl or benzyl 20 substituted by one to three Cl-C3-al koxy
groups or by one to three Cl-C3-al koxy.gopgroups in conbination with one to
t hree hal ogens. 5. A conpound according to any of clains | to 4, wherein RZ
is benzyl substituted by one to three Cl-C3-al koxy groups or by one to
t hree Cl-C3-al koxy groups in conbination v#iihsone to three hal ogens. 22
Cct ober 2003 WD 00/ 64873 PCT/ EPO0O/ 0355 -61 6. A conpound accordi ng to any
of claims 1 to 5 wherein R2 is benzyl substituted by one (-C3-al koxy
group or by. dren@un@8efdbkowly (Igr oup i n conbination with one to three _
hal ogens. 7. A conpound according to claim4 - 6, wherein the O -C3-al koxy
group is methoxy and 5 halogen is fluorine 8. A conmpound according to any
of clainmse 1 to 7 wherein R3 is Ba- (CH2) k- [CH(OR4)]t-CH2-O-. 9. A
conpound according to any of clarfs.1 to 8 wherein | is 1. 10. A conpound
according to any of clains 1 tq 9, wherein R3is . _10
CH3- 0- CH2- CH(OR4) - CH2- O, H- BCHCOH+2-CHR: G CH2-, or
HO- CH2- CH(OR4) - CH2- 0. 11. R corppund@accdiding to hny of claims 1 to 10
wherein R4 is hydrogen. 12. A coppound according to any of clainms 1 to 11
f

wherein the conpound is sel ect omthe group consisting of 15 1)
(R)-l-nethoxy-S-[(38,4R,5R)-4-[4\ (2-nmet h oxy-benzyl oxy) - prop oxy] -
phenyl ]-5-(4-net hoxy-n. apht hal ens2-yl nmet hoxy) - pi peri di n-

3-yl oxy] - propan-2- ol ;
yl oxy] -prop OOy

5 wherein
R is naphthyl optionally substituted by one to three C;-Cs-alkoxy groups;

R is phenyl or benzyl, optionally substituted by substituents independently

selected from one to three halogen, ¢yano, C;-Cs-alkoxy and nitro groups;

R is H-[CH(OR%)],-CHy-O-CHy- or R*~(CH, ) [CH(ORY)]-CH,-O-;

10 R is hydroxy or C,-Cs-alkoxy;
R? s hydrogen or C,;-Cs-alkyl;
k istorz

1  is1or2;and

pharmaceutically acceptable salts thereof.

15 2. A compound according to claim 1, wherein R is naphthyl optionally substituted by
one C,-Cs-atkoxy group.

3. A compound according to any of claims 1 to 2, wherein R is naphthyl substituted by
C,-Cs-alkoxy, preferably methoxy.

4. A compound according to any of claims 1 to 3, wherein Ris phenyl or benzyl
20 substituted by one to three C;-Cs-alkoxy groups or by one to three C,-Cs-alkoxy

groups in combination with one to three halogens.

5. A compound according to any of claims 1 to 4, wherein R'is benzyl substituted by one
to three C,-Cs-alkoxy groups or by one to three C;-Cs-alkoxy groups in combination

with one to three halogens.



2) (S)-1-nmethoxy-3-[(3S, 4R 5R)-4-[4-[3-(2-net hoxy-benzyl oxy) - propoxy] -

phenyl] -5-(4-nethoxy-n. aphthal en-2-yl met hoxy)-pi p eridin-3-yl oxy]

- propan-2- 20 ol; 3)

2-[3-[4-[(38, 4R 5R) - 3-[ (R) - 2, 3- di hydr oxy- pr opoxy] - 5- ( 4- met A2 QriarepRobdl en-

2-yl met hox%q%’fﬁﬁgé?i din-4-yl] -phenoxy] -propoxy] -benzonit riF@/Ergy03ss

2-[3-14-[(3S, 4R 5R) - 3-[ (R) - 2- hydr oxy- 3- met hoxy- pr opoxy] - 5- (4- net hoxy-

napht hal en- 2-yl met hoxy ) - pi peri di n-4-yld - phenoxy] -propoxy] -benzonitrile;

25 5) _ _

(R -3-[(3S, 4R 5R) - 5- (4- et hoxy- napht hal enl- 2-yl met hoxy) - 4- [ 4EL[ g ( g_— ni It r 06)

phenoxy) - pr.opox -phenyl 1. - pi peri.din-3-yl.oxy] .-peop an.e- 1,2 -di ol;

(R) - 3- [(33?"4&? E%E%‘EOA'I‘P“F&-C%%&‘E%P? WSf g2 -ﬁe‘%ﬁb‘%@ﬁgﬁ&?ﬁ’(ﬁw} SUBSIBIEAPY OBhenyl ] -

5- (4- met hoxyeirfepdkdriigerprply wet 6ol e yikoxypirper intiomb3nagion xyth onp topadee -

1, 2-diol; WOLfE4873 -62 22 Cctober 2003 PCTI EP0010355 7)

(R -3-[(3S, 4R, 5l§) -4- 4|— [ 3- E}Z- chl oro- phg_no) gy) I pr o]poxyj - phen?/l ]2 g'-(|4- 8)

met hoxy- napht hal en- 2- 'yl net hoxy) - pi peri di n- 3-yl oxy] - pr opane-|, 2-di ol ;

(R -3-]( 33?-4Fé; ‘BﬁﬂyROAEDF&GC[OSdI{l@t%%ﬂnHW Bl i) Corlipesarpuplarhqay aad 4-

met hoxy-snaphtiaRkenis Anydine@t hoxy) - pi peri di n- 3-yl met hoxyj - propane-1, 2-diol; 5

9) (S)-3- [(3S,4R 5R)-4- I[ 4-( ﬁ be]nzyl oxy- pr ipgxé) ;ﬂphe%l)] -5- (napht hal en- 2-

yl met hoxy) - pi peri di n- 3-yl et hoxy] - propane- -dig;

(R -3-[( 3s§-4§£ﬁ)ﬂ°&nﬂ&ecegi%?e?ggveﬁg}almséﬁ%%wirﬁgeﬁdqyp} - 5-1 (1 )napht hal en- 2-

yl met hoxy) - pigdefdglihn %6 ; __-propane- 1,2-diol;

(S)-3-[(3S, 4R, 5{-'{) -2211“- [C? gi‘?% m%%q]oxy- benzyl oxy) - pr opoxy] - phenyl ] -5- 10

(napht hal egl- é—yl nmet h Xy)épi peri di n- 3-yl met hoxy] - propane-1, 2-di ol ; 12)

(R -3-[(3S4 ,@R}ROHﬂg Acplizglofsy RSB A2 § MEyIR At bpoxy] - phenyl | - 5-

(napht hal en- 2-yl net hoxy) - pi peri di n- 3-yl net hoxy] -propane- 1, 2-diol; 13)

34 (1 Aot %ﬁa&%ﬁl%@w&m olahilOF Baifs rirjé b"?’ﬁi‘é?%?z%' gxy)yl- g;;i@oxg] -phenyl ] -
rog MO TER ORTH,-O8, B[O, CH 0 - or ]

- et h0)<1)9- pr O@i‘h: 29\ . j_'zg 2-0-, H-{ 2-p-U-liig-, Or

(R -1-[(3S, ARGRH,AHOHE'P-(EB-dJ. uor o- 2- met hoxy- benzyl oxy) - pr opoxy] - phenyl ] -

5- (4- met hoxy- napht hal en- 2- yl met hoxy) - pi peri di n- 3-yl oxy] - 3- net hoxy- pr opan-

2-01; 11. A compound according to any of claims 1 to 10 wherein R*is hydrogen.

12. A compound according to any of claims 1 to 11 wherein the compound is selected

from the group consisting of

15 1) (R)-1-methoxy-3-[(35,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propan-2-
ol;
2} (S)-1-methoxy-3-[(38,4R,5R)-4-[4-[3-(2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propan-2-
20 ol;

3) 2-[3-[4-[(35,4R,5R)-3-[(R)-2,3-dihydroxy-propoxy]-5-(4-methoxy-naphthalen-
2-ylmethoxy)-piperidin-4-yl]-phenoxy]-propoxy] -benzonitrile;

4) 2-[3-[4-{(3S,4R,5R)-3-{(R)-2-hydroxy-3-methoxy-propoxy]-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-4-yl]-phenoxy]-propoxy]-benzonitrile;
25 5) (R)-3-[(3S,4R,5R)-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-(2-nitro-
phenoxy)-propoxy]—phehyl]—piperidin-3—yloxy]—propane—1,2—diol;

6) (R}-3-[(3S,4R,5R)}-4-[4-[3-(5-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl] -
5-(4-methoxy-naphthalen-2-ylmethoxy]-piperidin-3-yloxy]-propane-1,2-diok



15) (R -1-[(3S,4R 5R)-4- [4- [ 3 - (4- flu oro-2 -m ethoxy-benzyl oxy) -prop
oxy] -phenyl] - 20

5- (4: met hoxy- napht hal en- 2- yl met hoxy) - pi peri di n- 3- yl oxy] - 3- net hoxy- pr opan-
2-ol; 16) 22 QOctober 2003

-1- [(38 4R, %’6?73[4 [ 3- (4, 5-di fl uoro-2-nmet hoxy-benzyl oxy) pFSBIE%OOWSS
phenyl] -5-(4-nethoxy-naphthal en-2-yl net hoxy) - pi peri di n- 3-yl oxy]

- 3-net hoxy- propan-2-ol; 25 17) -62-

(R-1-1(3S,4R 5R)-4-[4-[ 3- (3, 5-di fl uor o- 2- net hoxy- benzyl oxy) - pr opoxy) -
phenyl) -5-(4-netho)cy-naphthal en-2-yl met hoxy) - pi p

eri di n- 3-yl oxy] -(B)3e{ $8p48Y5R }p4- 0P 83 ¢ 2cHbro-phBhoxy)- propoxy phenyl]-5-(4-

Ry ]mz tShI()Eyrrgt‘#tgs)gﬁggﬁ@%%f’éznﬁ?Lé‘P%éth‘?{?{)‘) -é-v’l 'OX &?ﬁ@@%ily;- 30
e Sone Top B dREITRACHOLERL L 3 REERsT ?ﬁ%&ﬁ?@tépéq -esen e oS

(R - 1- net hoxy- 3-rhdtBSy4RpbRpled-2f Amk ok -pipeidiogyhahayl @xg';)ananapdldxy]
- phenyl ] -5-(4-nethoxy-napht hal en- 2-yl net hoxy) -

pihperi ]gl's n-1 2 yibxyjj 3{b(38@RBRI-4ef4; (3andzmrpfap<?gy 'pha-lyl]ys aﬁ‘pﬁmb]ablze salts
t her eof . : o] ai m
(R -3-[(3S, 4R, S%%H'% %@9 % a ne?llgl%xlifoxy Prﬁ’@ﬁ%ey %AB propoxy] - phenyl ]

&Fnéfhgi;rog)r/o@gﬂgg ﬂ?{f@:%{)yff ge {fh%ﬁé’bﬁ?g’c 5%%’}8'21ppynyé]c%é‘bﬁpgﬂ1agn§al ts thereof

15. A conpound abughalyhgipeddiotHiyimelixylhpwopanesl,2-diol;

(R -3-[(3S,4R 5R)-4-[4-[ 3-(5-fl uoro-2- methoxy-benzyl oxy) -propoxy]
-phenyl ] -5- I11()4(5) e[l 350My5Rad (- [fa( 2emethdxybenzgbi) s ppoxy] lphenyl]-5~ N |

i peri n-3-ylo cceptable salts
pi per | ghn: 3-Y! OXfsnRl.RRAN et d?hmﬁﬁ'q PARLIRASHELGRI Y aBf CeP

t hereo 10 16. conpoun acco

(R-1-1(3S, 4 of,0, | K QPOXY]
“phenyl ] - 5- (412§@%§>ly haglh{) {e ﬁ(r%m%dm %"% “’8 ﬁ*ﬁfﬁﬂm%%

3-yl oxy] - 3- et héwhﬁmlﬂséﬁﬂw&oxy)aﬂaewwnﬁmeﬁhpmdairbyanadsleémhbl e salts
thereof. 17. A conpound according to claim 12 which is

(R) - 1- met hoxylB{R)Y-3${ BRRSR)-44[4 [4- (5Fippo-2 ABethoxy-benzyloxy)-propoxy] -phenyl]-

net hoxy- benzyl oxy f | _ é v t hoxy)
pi peridin-3-yl rrét )ﬁggﬁ?&&ﬁ%gﬁggmg }lmg%lg%[?&%a%ati o Pgﬁ%@% p&%ﬁe salts
t hereofl518. (R) 21 [ (3S, 4R 5R)-4- [4-

[ 3- (2- met hoxy- benz}/[(%)éﬁz ropoxy] phenyl ] - 5- (4- met hox

14)(R) ) 4-[4-[3-(3-fluorg-2- methoxy—benzyloxyy propoxy}-phenyl}- -
5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methoxy-propan-
2-ol;

15) (R)-1-[(35,4R,5R)-4-[4-[3-(4-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl] -
20 5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methoxy-propan-
2-0l;

16) {R)-1-[(35,4R,5R) -4—[4~:[3— (4,5-difluoro-2-methoxy-benzyloxy)-propoxy]-
phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methoxy-
propan-2-ol; :

25 17) (R)-1-[(3S,4R,5R)-4-[4-[3-(3,5-difluoro-2-methoxy-benzyloxy)}-propoxy]-
phenyl}-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methoxy-
propan-2-of;

18) (R)-1-methoxy-3-{(35,4R,5R)-4-[4-{3-(2-methoxy-benzyloxy}-propoxy]}-
phenylj-5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-ylmethoxy}-
30 propan-2-ol, '

and pharmaceutically acceptable salts thereof.



napht hal en- 2-yl met hoxy) - pi peri di n- 3-yl oxy] - 3- ( 2- met hoxy- et hoxy) - pr opan- 2- ol
, and pharnmaceutically acceptable salts thereof. 20 19.

(R -1-[(3S, 4R, 5R) - [ 4-[ 3- ( 2- net hoxy- benzyl oxy) - pr opoxy] - phenyl ] . - 5- (4- net hox
y- napht haly@oRadys met hoxy) - pi peri di n- 3-yl oxy] - 3-net hyl ani abp%q{%’gg@%? ol,
and pharmaceutically acceptable salts thereof. 20. 2- [3-[4-]1(3S, 4R 5R) - 3-
[ (R) - 2- hydr oxy- 3- (2- net hoxy- et hoxy) - pr opoxy] - 5- (4-

. met hoxy- napht hal en- 2-yl net hoxy) - pi peri-#Bn- 4-yl] -phenoxy] -propoxy]
-benzonitrile, 25 and pharmaceutically acceptable salts thereof. 21.
(R-1-[(3S, 4R 5R) - 5- 34- met hoxy- napht hal en- 2-yl net hoxy)-4-[4-[3-(2-nitro-
phenoxy) - ptbgosopipoyhd agdotdipg twedldinti 13-v@chl iofR)} 1-B:efhbyx2 34] 3%4R95R)H4- 14-14-€2pr opan- 2
-ol, and ph TREGL i A t St r . _ )
(R -1-i mi daz%{_i i yfﬁe}ég’?‘!’&épg‘%%gﬁ @%’m?’?}ét eég’(%@n’g"gh'thﬁ%ﬁéznﬂ?-‘*%%‘@t hoxy) - 4- [ 4
-[3- 30 (2- npgp}egdgh@-mm])pr}gp@pg)@iﬂ]and pherApcqutically acceptable salts thereof. :

- pi peri di n-3-yl oxy) - propan-2-ol, and pharnmaceutically acceptable salts
thereof . 2. 00do6Ba3d abebrdidg (o Jah 1BQh&h i9883B-R35,4R,5R)-4-[4-[3-(2-methoxy-

(3S,4R 5R) - [ 4-[ 4: [ 3- (2- met hgxy- yl axy) - propaxy] - phenyl ] - 5- (4- net hoxy-
napht ha?en- 2%?{%5‘}%2 ol g‘lﬁ%’&}b ﬁqéf‘gﬁ%]%ﬁlaﬁ F‘¥]2§ et RRD TR ¢al | y
accept abl e ghhdtlsoxtyheraahe-1,24diol, and pharmaceutically acceptable salts thereof.

(3S, 4R 5R) - 3-i m dazol -1 -yl met hyl - 4- [-4-[ 3- ( 2- net hoxy- benzyl oxy) - pr opoxy] - phe
nyl]- 5 5-{g+ - : )R 2.

bt maceut L Eal Ly oud ARER o T s AR RO AL IR0 g2

conposi ti on ESHFY-dengiory :prapeun Pherylhhy4 wrrthay-nephihalsn 2t methoxdnd a

phar maceut i c9iﬂeﬁdacx§1@&ﬂ3$repm@ﬂ,paﬁmtand BRarmAcRRIITRERPLbERIGRIRSI ti on
according to claim 25 additionally conprising any” 10 active conpound

active ,ggaj nst_restemnosi s, gl ayco car.di i , . hi ood pressure
and en ao?fgsgﬁ C%ﬁxi‘(g;%, acé;;). “%&Cgi]%g? Fﬁ%ﬁfﬁ@ﬁeﬁ@f@%ﬁ%ﬂﬁ h‘r’l%rﬁf i ci ency.
27. The use ofet Y -popdef] ipheayl)- i (dmyettafxy claphtiaed- 2t yoma#Hofyor t he

preparation of.;gRM GRIAN 5.680D0LLA9 &, 40 T EJCL?;&;EEC' aiml to
24 for the t?gat ment” or’" pr o%hﬁ)gm s of T es{HéJ'nom S, ¢ Yauc&’ma, Catdiac = -

infarct, hi gﬂ‘efﬂoéod pressure and end 15 organ damage, e.g. cardiac

Insufficiegncy and ki anc%grdﬁnrfgstgfc]fah? '15Whh is (R)-1-methoxy-3-[ (35,4R 5R)-4-[4-[3-(2-

15 methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-naphthalen-2-ylmethoxy)-
piperidin-3-ylmethoxy]-propan-2-ol, and pharmaceutically acceptable salts thereof.

18. (R)-1-[(35,4R,5R}-4-[4-{3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-(2-methoxy-ethoxy)-propan-2-ol, and
pharmaceutically acceptable salts thereof.

20 19. (R)-1-{(35,4R,5R)-[4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyl]-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-3-methylamino-propan-2-ol, and
pharmaceutically acceptable salts thereof.

20. 2-[3-[4-[(35,4R,5R)-3-[(R)-2-hydroxy-3-(2-methoxy-ethoxy)-propoxy]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-4-yl]-phenoxy]-propoxy] -benzonitrile,
25 and pharmaceutically acceptable salts thereof. )
21. (R)-1-[(35,4R,5R)-5- (4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-(2-nitro-
phenoxy)-propoxy]-phenyl]-niperidin-3-yloxy]-3-[1,2,4}triazol- 1-yl-propan-2-ol, and

pharmaceutically acceptable salts thereof.

22. (R)-1-imidazol-1-yl-3-[{3S,4R,5R)-5-(4-methoxy-naphthalen-2-ylmethoxy)-4-[4-[3-
30 (2-nitro-phenoxy)-propoxy]-phenyl]-piperidin-3-yloxy)-propan-2-ol, and

pharmaceutically acceptable salts thereof.



28. A process for the preparation of the conpounds as defined in any of
claims | to 24 which process conprises cleaving off the protecting group
P and optionally hydroxy protecting groups which nay be present |n
conpounds fo dorugiel @ (1) P 1 R3,,, ,,,01-- 1~1 R1 11 WO 29

Oct ober 2003 PCT/ EPOQ 0355 -65 wherein R, R2 and R3 are as

claim1 optionally carrying a hydroxy protecting group and Pl is a

NH- protecting group, and, if desired, -ggnverting the conpound of formula I
inclaiml into a pharnmaceutically acceptable salt. 29. The process
according to claim?2 4 wherein the NHprotecting group is a tert- 5

b:J'L oi(yciar lb@)TngéS ABERI{4- i e - inethpicy - baiz}rlyk)t)igteﬁﬁd?pﬁgényl JV4- W}Tﬁﬁ]}ﬁﬁﬁ[} bonyl ,
a Si a car e [ OXy
pr o%/ectl %g gritj)}?cm{1 gfr?llgé{hﬂ%}jdppémt ¢ —Yﬂ 8%1% %‘ltEf‘ﬁypﬂCB‘%P & ng

group or a c?@ﬁﬁ ereafher protecting group. 3Q Conpounds according to any of
clains 1 to 24, whenever prepared by the process of 10 claim2 8 3 1.

Cowpounds j f .cl 24 for the treatnent of diseases
which are 0‘@‘ ﬁ?)e% %ta%/f’l qe’é’f“éﬁﬁgs 44 %g%-’aﬁ’é%’ﬁ’ﬁ)’ -benwlerelcpronpal whenyhi-gh
bl ood pﬁessuﬁé‘ianﬁh@ﬂdnapbﬂgkn -HEmegexy)epigeriding, dn@pha:ms&ﬁ:htﬂlyeaﬁggal@d ki dney

i nsuf fi ci encyaitsdgereckne conpounds of forrmula (1) 11 15 O f/\/Q wherein
P1 represents a NHprotecting group-and R3, R2, and R3 are as defined in

claim 1. 3B. AMeriavelcCOMMMINE coRpRRASS B d R /.33 the use
of such Conpggpgghnsubs. tla||é;§8bde§%rlbé%ﬁhere%ﬂﬁg%gﬁgém%]ioai

macenticalty acceptaole excipient.
26. A pharmaceutical composition according to claim 25 additionally comprising any
10 active compound active against restenosis, glaucoma, cardiac infarct, high blood

pressure and end organ damaige, e.g. cardiac insufficiency and kidney insufficiency.

27. The use of a compound as defined in any of claims 1 to 24 for the preparation of
medicaments comprising a compound as defined in claim 1 to 24 for the treatment or
prophylaxis of restenosis, glaucoma, cardiac infarct, high blood pressure and end

15 organ damage, e.g. cardiac msufﬁqency and kidney insufficiency.

28, A process for the preparation of the compounds as defined in any of claims 1 to 24
which process comprises cleaving off the protecting group P' and optionally hydroxy
protecting groups which may be present in compounds of formula (I1)

1

P
!

N

3t ey
R™ 0]

0\/\/0\R2
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wherein R', R? and R? are as defined in claim 1 optionally carrying a hydroxy
protecting group and P is a NH-protecting group, and, if desired, converting the

compound of formula I in claim 1 into a pharmaceutically acceptable salt.

29_ The process according to claim 2 § wherein the NH-protecting group is a tert-
butoxycarbonyl, benzyloxycarbonyl, allyloxycarbonyl, vinyloxycarbonyl,
alkylsilylalkyloxycarbonyl and trichloroethoxycarbonyl and the hydroxy protecting
group is an ether protecting groups or an ester protecting group or a cyclic ether

protecting group.

30. Compounds according to any of claims 1 to 24, whenever prepared by the process of

claim28.

31. Compounds according to any of claims 1 to 24 for the treatment of diseases which are
associated with restenosis, glaucoma, cardiac infarct, high blood pressure and end

organ damage, e.g. cardiac insufficiency and kidney insufficiency.

32. The compounds of formula (II)

RS\\“ I "/0/\R1 "
=

0\/\/0\R2

2 3 .
wherein P’ represents a NH-protecting group and R], R,and R are as defined in

claim 1.

33. The novel compounds, processes and methods as well as the use of such compounds

substantially as described hereinbefore,



