(54) Title: RENIN INHI BITORS [err] (57) Abstract The present invention |
relates to conpound of formula (1) wherein Rerr], Rerr] and Rerr] are as
defined in the description and clainms and pharnaceutically acceptable
salts thereof. The conpounds are useful for the treatment 88 Qitcheage’d3 whi ch
are associWPeH6#Bst enosi s, gl aucemd,- cardiac infarct, hi E&THEEPSPY essure
and end organ danmage, e.g. cardiac insufficiency and kidney insufficiency.
22 COct ober 2003 WD 00/64873 1 - PCT/ EPO0/ 03555 Renin Inhibitors The
present invention relates to novel piperidine derivatives, their

manuf acture and - use as nedi canments. In particular, the invention rel ates
to novel piperidine derivatives of 5 general formula |l O'-"--~0O R2 wherein
RE i s naphthyl optionally substituted by one to three Cl-C5-al koxy groups;
10 R is phenyl or benzyl, optionally substitutéed by substituents

i ndependent |y sel ected

Renin Inhibitors

The present invention relates to novel piperidine derivatives, their manufacture and
use as medicaments. In particular, the invention relates to novel piperidine derivatives of

5 general formulal

pam

OO~ R
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;



fromone to three hal ogen, cyano, Cl-C3-al koxy and nitro groups; R3 is
H[CHOR4)] 2-CH2- O CH2- or R3a-(CH2)k-[CH(OR4)], - CH2- O j’lia R i s hydroxy
or Cl-C3-alkoxy: R4 is hydrogen or CE-C3-alkyl: 15 k is 42 QFtogerz

Oct ober 2003 WO 00/ 64873 PCT/ EPO0O/ 03555 2 1 is | or 2; and pharmaceutically
acceptabl e salts thereof. The present invention also relates to

phar maceWwa @waksmonposi tions conprising a 5 conpound of #ammreb/essgd ) and a
phar maceutical |y acceptabl e carrier andfor adjuvant. The piperidine
derivatives of the present invention have an inhibitory activity on the
natural enzymé F®ntdndAccordingly, they can be used for the treatnent of

di sorders whphehnacei:€cally s62prablealtsabérestosi s, gl aucomn, 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
associ ated with restenosis, glauconma, cardiac infarct, high blood pressure

and end or gamhedprRes. infenfion 6B6 eilaes topufrhidieatbnaiveiikhdasyprsmgudl i ci ency,
whi ch t hod CO&TF{I% ses ﬁgm gi stheri qugcaﬁog%%utgglleofrﬂgor rgyl a &12 [Jo a human
bei ng of &RTBAPREr: CRIFPHerTord Uhe Preseat T aventt on rerates to the use
of such conpounds for the 15 preparation_of medicanents for the treatnent
of disorders WhEBiPerdinessgmtivas efdhe pet@h swiestion lve ar ishibitognediviacon Wear ct |
hi gh bl oogafiradsaLfse Anth. @REbrAingBNtHEA RS used for thakdimnt of Aisorbd ohancy and

ki dney insufficiency., The present inpventdo rel t ocesses for
the prepafation o dc%éﬁfgn%%shgca)_ucr? ds” Cag? 13? (ljé_fl?rlifﬂg?‘?l(h ISD?{?Od%é%%fﬂ%% @?ﬁgg‘ﬁfﬁmdi scl oses
pi peri di nd2uless ¢-at ¢apdisc wEuiGFigndyanddddney enpugiciqrondy edditionh teepreserfrpounds
di spl a6 aidVefitiord 1dABIYolal shdthdd foelheSSro pRfikI eI WhaRr tHafbipeiaicafkathant bodilawsng
definiti onmr e set .f Oét h.to ill .usﬁﬁ rate and,. de% i nﬁ’it ht?l nianl ﬁ‘%t aad scope
of the valPiidTt BrHEaae Wb r AOS e BE TR H R Srieier Ry he PR Ar's
speci f i caendorgehdaiegaetl @wiac inbufficisrey and kdreen irsufficionqy, whish mstliodg of one to
25 seven, Hhehek AhYniOkiANEcdlp St of $HRRN(17t P Wefhan 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.



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%r rbon at ons,
unl ess otherwise indicated. This termis farther exenplif 193

radicals as nmethyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t- butyI
and the |ike. 30 The term"hal ogen" refers to quor| ne, chlorine, brom ne
and i odi M@ %8R chlorine and fluorine being preferredPCIQPwﬁﬂ‘g'er 2003 WO
00/ 64873 PCT/ EPOO/ 03555 -3 The term™ él3Koxy- refers to the group R -0,
wherein R is he, t I 0 r he group HR N-,
wherein R is'lg.{ k [m %ﬁtgegﬁ"tgéﬂr%%gr Fl)l r‘%}%rer%e ers o the group R R'N—

wherein R and R' arg alkyl. The term "pharnaceutically acceptable salts"
enbr aces sal tglﬁfter%@uﬁmﬂnd§feb?t°5h?%P%HgIf b Whegpip R is#Fhani ¢ or organic

aci ds such as droch acid brom ric pl d, . sul phuric
acid, phosphori® ‘d& a‘!"a@fyfa Oa{:elfedy %Frﬁ‘)&l’géﬁaﬁ"mf%ﬁl@ arg alkyk cp aci d,

succinic acid, tartaric acid, nethanesul phonic acid, p-tol uenesul phoni c

aci d and t he Thekem \phavhacantecaipacceptable sdlt’ dmbracagsabs gfathé snspounds dét ai |, t he
presents i gyenti Q _~—~IOR2
" eher & n g %Wﬁwﬁ %&51039?%%9#@%5 Ok PR o el a0

al koxy gr@&iﬁ’fr igh Plgsphezadid, cipe dcish frmic ag@bmaletm@dadgyc

subst i t uentsg, &d%@ﬁi&i&ﬂ?EE&aYzc%@iH%EﬁQnesﬁl'pﬁéﬂ;Q&?d saqombﬁe%epmh%&@ FURNO.

Cl- C3- al koxy’ nitro groups, 15 R3 is hydroxynethyl, dazofm met hyl ,
triazolyl HEg C HEHOP't@%C(de?STIgEmSIeﬂz or 9 3a H—[CH(CR )] 2- CH2- O CHZ- ,
or R -(CHZ)k [CH(CR )]j-CHZ-O; R3a is hydrogen hydr oxy, i m dazolyl,

triazolyl, ClyCiah Kgﬁr&&émﬁg&@c}r}(&ﬁs tg%oégoﬁldg%}(%hn&%qgoxy_ - C3-al k9xy’

Cl C3- al kyI amno or am no; ydrogen ‘or Cl-C3-al kyl ;
o : N
R ‘0" R I
O Oo.
16 \/\/ R2
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 1s hydroxymethyl, imidazolylmethyl, triazolylmethyl, H-{CH(OR"];- CH;-, or
H-[CH(OR*)},-CH,-O-CH;-, or Rsa—(CHz)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



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

phar maceutical ly acceptable salts thereof The conpounds of f8rrrul a_ | have
at |east three asymmetric carbon atons and can exist in t #eOFOPRA G103
optically pure enantionmers, racemates, diastereonmer m xtures, 25

di astereoneric racemates, mxtures of diastereoneric racemates, in which

t he rel atWQd#0/848730ct ober 2003 WO 00/ 64873 PCT/ EPOQ 43555 PCHERMOMIISHUr at i on
of the three piperidine ring substitutefits has to be all-trans as shown in
formula |I. Thg invention, enbraces all of .these forps. Racenates, .

di ast er comSPTRESHAN 428 threg Periding e et iaasde P Al iRt 81 DewBfin

di ast er eondoinoulz hdeeatvestiopambares g tlztsefbrmac Barethang, diastsumbrinmiithads, e. g.

by col um Gl QIRLAGE dlMated i RixhAYSF B M RNRAY L ARMtes cBn bELfeA the |ike.
More parti cul a@%éfoet he present H;:Yﬁﬁntl on relates to caonpounds of the above

formula (P§eor oMo ds, £, PR IBp CRroRIAtPSF 2R Ship tlaes ghmegnagngaaphy,
C, - C3- alskoHPigr mudphe like. a nore preferred enbodi nent R i s naphthyl
substituted by one O -C3-al koxy group, preferably methoxy. In a further
preferred enbotomeprrticulitly, thk kossgnt gmventpon =lates toedmpposdst afoie thove foemid:

substituent .provi.ding the connection with the piperidine residue of the
compounds B W FSER %D@P‘}ﬂﬂz PREGY Sl RS HerEkoR §euBdRZgmore
subst it ut egrdppranabodinkdht REs Ghphtld sdtshaXea byddRUESCREIK
d - C3-al kogyr/ groups.in co isn I%iﬂc;;rils.vviﬁth on }g{ol{tgh(r:%_éﬂf%}i%gg%gﬁg%r%gfer ably
the benzyl ﬂ&f%fpgf%@b%ﬁ wHedd dl&}?ét@fz@seﬂlgk@s@lswwm@oezo@e al koxy
15 group i sutzEfRhiRbViORgGelcBnfdttiot Fith W PipdrRBLNSsidhb 6f (e RbRps®EHs of
d - C3-al kor&@gﬁm is methoxy, the preferred halogen is fluorine. In a

0

nore prefe di rent, the above nentioned al koxy group is in ortho
position to the substituent providing the connection wth the

phenyl pi peri di Bgs pbfetrb@es AR’ iOber-asibluted by ohBi@thpEat, et Lalo

enbodi nment, t hegpbr esent _i n:éteb i a%%g?o ri ses tbhe abov Con&%ﬂndi )9,0 wherein

R3a i s hydPE¥ps grbyene &sthrge Qé‘ BTOURT BriqmoRHen RES Brfhree patogenst o

conmpounds RiwsreblythiRBenzyl Goup iRsul{sEH25dkby|oelCRE) dlkoxhi2 Hpone IC, - Cs-alkoxy _

ﬁéc‘;g ggg) (25);1,{1805%%0%13%?}1 é«%}% ol%e RE %;oe]{afoeggns?ﬁg S}erf‘e?é‘éd’ C}-ee-afkg}\c/yegr}g{q? [y conmprises
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



is . 25 More particularly, the invention relates to conpounds wherein R3
is CH3-OCH2-CH(OR4)-CH2-O, H[CH(OH)]2-CH2- O CH2-, or HO CH2-CH
(OR4)-CH2-O_ Particularly, the invention relates to the abo®&tobsh#fliinds
wherein R4 is hydrogen. The invention especially discloses conpounds of
formul a é@) and pharmaceutically 30 acceptable salts thereof, selected
from 22 OYCHER2003 WD 00/ 64873 PCT/ EPQQ 03555 -5 1) PCT/EP00/03555
(R)-l-nethoxy-S-[(38,4R,5R)-4-[4-[3-(23Pﬁethoxy;ben;y!oxy)-propoxy]-
phenyl ] -5 (- e npiy BapLhal B ot TRl RS i Y 3y P 0P
(3S, 4R, 5R) - 4- [ 4- [ 3pk@yhet Hopdhedyermpythalen)2-prepiesy)- piperidin-3-yloxy] -propan-
phenyl | - 5- (4- met hoxy.napht hal en- 2- yl net hoxy) - pi peri di n- 3-yl oxyj - pr opan-
2-01; 3) (R-1-] '

(3S, 4R, 5R) - 4- [ 4-) 3(Y) 2-methbax3r{ B&ARPRbAYH-[Br(@posthpxpbeamyloky)Spropoxy] -

met hoxy-gapht hal enziZ-vih Bet eX MR LALR- 3 h%);; oranal2s DRt hoxy-

et hoxy) - pr opan- 2- o]f; “%%2() QnyiaBﬁﬁM@h'i'ﬁn% J plp%nd{n% n%x}bjopyomn
(R)-l-[(38,4R,5R)-%ﬂk[3-(2-nethoxy-benzyloxy)-propoxy]-phenyl]-5-(4-

e MoK napht Ralsg g Y| RN AIRE- bR BRI SR YA 014
[ 3- [ 4- [ (3S, 4R, 5R) - Bethexyoaphtalep Ry dmeibexyrBipesdin-Syloud rief hrmethoxy-

napht hal en- 2-yl met diRey)-pRipAn-8tdidi n -4-yl] -phenoxy] -propoxy] -b
enzonitrile; 156

>0 419 ( 35, 4RIBRR IR TN R yosbormrhoryopDamergysl shemdrbtHoxy

napht hal en- 2- yl methekyy-iiphblesli2tyidettbky)- pbanax l siph R0 hypgagoni tril e;
7) 2-[3-[4-[(3S, 4R 5R ﬁ@ (R) - 2- hydr oxy- 3- ( 2- met hoxy- et hoxy) - pr opoxy] - 5- ( 4-
rmet hoxy- napht hal erférﬁp%?f Y8t hoxy) - pi peri di n-4-yl] -phenoxy] -propoxy] -
benzonitrile; 26) &) [3-[4-[(35,4R,5R)-3-[(R)-2,3-dihydroxy- ropoxy]-5-(4-methoxy-

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

phenoxy) -pr opoxy]n%i’hé-%]g%z]hﬁ@x%tpna 'E’l’iﬁré%h%n §1%8¥Rﬁ%gg%a%)ﬁﬁégé%?%ﬂng%ﬂgl9§ o
(R) - 1- [15( 3S, 4R, BR)2-B- [44H{3H4RERY)3- [(BpAtHydkey-Rmethori posydxy 5] (4=héhbRy-ni t r o-
Phenoxy) " Propoxy]  BRERK h-yiRlRSh) Bloliidinld S kedonf)-profori)-bebidoifhes |
7) 2-{3-[4-[(354R,5R)-3-[{R)-2-hydroxy-3-(2-methoxy-ethoxy)-propoxy]-5-(4-
methoxy-naphthalen-2-ylmethoxy)-piperidin-4-yl}-phenoxy]-propoxy]-
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;



2-01; 25 10)
(R -1-imdazol-1-yl-3-[(3S, 4R, 5R) - 5- (4- met hoxy- napht hal en- é met hoxoy
4-[4- [3-(2-nitro-ph - -ph | 22 ctober 2003
oot o) B opelpreny]
(R-3-[(3S,4R 5R) - 4-[4-[ 3- (5 $uor o- 2- met hoxy- benzyl oxy) - pr opoxy] phenyl)
-5- (4- n¥OH8%4BThapht hal en- 2-yl net hoxy] - p| peri di n- 3- yl oRCF/EPPIGBRENE-
1,2-diol; 30 12)

R) - 3- 38 4R, 4- hl .0 enox henyl ] - 5-(4-
ot hoxy- o e Sk amitRg gssr%&wla—%) B LgReR B baharernaicl i of
13) (R -3- [ (3S, ghhR)544- nbeihcﬁﬁ-r(a@hﬂﬁteh@@yhrbﬂwy)l ?Dpyﬁdxﬁé SRpX e Y |
]1 g E“40|m§t hgzy lg?wt;lﬂBEQR DI% -’-ITFff gog(élrgzvlgxypg%pggcy p%eXyI ne%?p% en- EI‘ opane-
(38, 4R, 5R) - [4 [ 4- flﬁiiﬂsm{;nhmlydﬂbéﬂ'h‘yétbww)]—ppopnpexw}dlphenyI]_ 5-(4 35 :
VD 00/ 51675 PCH LG b oaeie SOk LBl #Bhiatoly Brdpoky iR naptifcts " 2007
(ﬁS 4:?] 5?) (2 im d)dmcthdx-yylph rperxldyi-a-thxeth@@}-@iepmt haxdagbenzyl oxyé) p;ﬂopox;{;] -

en - e i ne r ori de;

I5)6) {S) 3- ”EEPEQ%(%?QT@ ‘{'ﬂ‘lﬁ%)dpkgllzy 'Iélfy Pr o )bﬁ‘gqg)"l’jpﬁé’ﬁ y ﬂgg’nt hal en- 2-
yl met hoxy) - p| per(indphtb@leyll-m -P{Pﬁnélaﬁ%ylmCMprl;op%eﬂ:Y,) chol
(R -3-[(3S,4R 5R) - 4-[ 4- ( 3- benzyl oxy- propoxy) - phenyl ] - 5- (napht hal en- 2-

| met h -
(s3iaesh SO e Tl |
apht hal%en- 2- y| met ®arlthalepi h¥methaxysp hyxkae Wbb@ﬁéﬂe L2-gi 19)
(R -3-[(3S,4R 5R) - 4-[ 4-[ 3- ( 2- net hoxy benzyl oxy) - pr opoxy] - phenyl] 5 10

g?gtplht P?Iggnélé %1%@)*“030354315?3?'@[5‘3‘%@@%&]??Wriﬁﬂaﬂﬁ'pr&p@cy I]ol ﬁo) N
- uor enzyl o oxy] - en
-5- (4- et hoxy- na ﬁgﬁ (342’('5 ﬁ’épﬁ%q}t%lerﬁﬁﬁ%#t&?’ﬁq @ﬁr@@/i’ Q'fofs‘?] o P Y

met hoxy- pr opan- 2-métho2i-propan-2-ol;
(R-1-[(3S,4R 5R)-4-[4-[3-(3-fluoro-2-net hoxy-benzyl oxy) - propoxy] - 15

phenyl | - 5- (4-ng Z)[m?yr E@E’BR@RI)-QDMZ3Yd3rm}o?9)ﬂﬁjetﬁbﬂ>eﬂ;én%l&?ﬁ'p¥$ﬁ?§:¥]] 3-

th -
?Ee) gx (ggoggnm)m&nﬂh [ @-paterusrrirbdsnst yimsiboeirpiresdi 3 pospoky] - phenyl |
- 5- (4- net hoxy- naphéthak®epropal 2@l hoxy) - pi peri di n- 3-yl oxy] - 3-

22) (R)-1-[(35,4R,5R)-4-[4-[3-(4-fluoro-2-methoxy-benzyloxy)-propoxy] -
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.



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%/zg pr op %a/d
phenyl] -5-(4-nethoxy-napht hal en-2-yl met hoxy) - pi peri din-3 3
met hoxy- propan- 2-ol ; 24)

(R-1-[(3S,4R 5R)-4-[4-[3-(3, 5-difluoro-2- net hoxy- benzyl oxy) - propoxy]
phenyl ] W‘{UM%t hoxy- napht hal en- 2-yl et hoxy) - pi peri di RCIEPHNRGS -

nmet hoxy- pr opan- 2- oI and 25)

e e R R g, e

propan- 2- dienzy&mqésgrepwad +pﬁew1bﬁdémdhmqnpmhldﬂlmsz ylmeﬂmxy)—p1pendm 3-
(R) - 1- net ) E
met hoxy- b nzy?%%%g%gl%og?]dlémﬁé ng%te’(lignn%?ﬁe f?/blenseal%%[thﬁ Pen- 2- yl met hoxy)

pi peridin-3-yl oxy} -propan-2-ol and pharpaceutically acceptable salts

t hereof 22 OctbBatherowscighy rrofersd vampermdpOR)-H8E54R SR 444 Bt HaproeZpeci al | y
pref erred 3aRPQHPELS ﬁ)x{di’a, ok ] 3he] SR)M-= thethfn)l BrphBnBINE¥¥thoxy]-

benzyl ox ro ox . )
o5 (Z/ ma%/) .Pr o, y%ﬂ%ﬁ FR{X rL3vdial 5&@9@3m@;q%.3§eptable salts thereof.

yl net hoxy] propane |, 2-di ol and pharmaceutically acceptable salts thereof.

A further es
(R)-3-1(3S, 4R Eg“ S%Eféﬁ'ﬂrg*??@%ﬁg&ﬂgﬁ(lul [(35,4R,5R)-4-4-[3-(5-fluoro-2-

met hoxy- beh sthowyi SPORPPOPR eyl -3-(¢ampberosephibalseriziametiondy | net hoxy]

pi per i di n-piparidex-plylptydsamethbx2 peipah-AolkndbhemBeettichiyakicptabeaptakes. sal t's
thereof. A further especially preferred conmpound is

(R -1-}4£3S, 4R, (. X ) yik- phenyl ]
(D% 4 hOXyASB)r%nap %ﬁgﬁe&ggpﬁféﬁyﬁéanﬁommm Y RERZYS Q8 mBRPAPEY -
pi peri di n-{3=%5theprt @%ﬂﬁ&(@%&)ﬁ’é‘ﬁmﬂlﬁf@dﬂﬁh%‘ﬁa}aﬁ%ém roimethoxgdtept abl e
sal ts t hepggidid8-Ambthbifepropspea ahd phitiatatical) 26pREtd Bdts itifereof.

(R) - 1-nmet hoxy-3-[ (3S,4R 5R)-4-[4-[ 3- (2-net hoxy-benzyl oxy) - propoxy]

- phenyl] -5-(4-net hoxy- napht hal en- 2- yl net hoxy) - pi peri di n-

3-yl . met hoxy] - propan- 2- ol and pharnaceutically acceptable salts thereof.
The invention_al so reI ates to phar maceut i cal ositions conprising a
compound 15 a&e#BrrHeylsmisiatesdnah %S?WHOQ‘EPIWO%EQBS aptrePedr i er
and/ or15adjauﬂﬁjied abbe: pidarphacmsdettedly eodtptibletcheinsarntifyr adjuvgiti Be i n addi tion

one or ﬁl A%H’EQH §on§ shelhs g% gkséﬁa ﬁgz%ﬁ'oﬁe o%&%‘%&?ﬁ?m@%%&c

i nfarct, sure an gﬁk
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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



conpounds are angi otensin converting enzyne-inhibitors, e.g. captopril,
lisinopril, 20 enalapril and cilazapril; angiotensin-(1)-receptor

antagoni sts, e.g. lorsartan and valsartan; diuretica, e. g2 October2003
hydr ochl or ot hi azi de, nefrusid and furosem d; endothelin receptor

ant agoni sts, e _g. bosentan; endothelia converting enzyne inhibitors or
neutral YERA8YEEHti dase inhibitors; cal cjum channel bl ocKEITERIRMASEFONI St S)
e.g. nifedipine, verapaml, and diltidzem nitrates, e.g.

glyceroltrinitrates (nitroglycerin).and isasorbid.25 dinitrates-,

bet a- r eceptor =51 Gt ﬁzérghsa,c "5?%&%??\?@%?“%8’[ IPS'Q%SF%%’&CIB WS OBPESS ol

al pha-1 afimdnBteeips o comprangon defined abovg.to phames beingnrlas eniazadsi n; and
reserpin. A further enbodi nent of the present invention refers to the use
of a conpound aEhe deipbinds :abshned bistve nho bPERRAR A LQIby e MR FAdENt S for the

treatment or prophyl axts of . restenosis .aucoma diac infarct, high

bl ood preds SFG(%E'I%??F&X%%% %’lrdoogtﬁo%aglﬁéﬁgoxyeg’ fé’?egéﬁg FRPRN %@%'ﬁ&ﬁ#ﬂ?&%{} and

ki dney % ngefifoghénefformmpa gldi ti onal enbodi ment of the invention relates to
a nmethod for the prophylactic and/or therapeutic treatnment of disorders in
whi ch renin plays a significant paphol ogical role, especially restenosis,
gl aucoma, cardiac infarct, high blgod pressure and end organ 22 Cctober
2003 WO 00/ 64873 PCT/ EPOQ 03555 damage, e.g. cardiac insufficiency and
ki dney insufficiency which netho¢ conprises adnmnistering a conpound as

defi ned above to a human bei o~an-an.Ael .1 The conpounds as defi ned above
maybe manuf actured by cleaviggsoff t he proBecting g bup Pl and optionally
hydr oxy protecting groups which ma be present in S conpounds of formula

(1) P 1 wherein Pl represents
synbol s have the significance g
be contained in Rl , R2, and R3

protecting-group and the renaining
above wherei n hydroxy groups which may
gy optionally be present in protected
form If desired, reactive groups y bhe 1q3functionally nodi fied in the

t hus- obt ai ned conmpound of formula .g~TntR?esters) and/or converted
into a pharmaceutically usable salt The cl eavage of a protecting group P
and hydroxy protecting groups which may he present can be carried out in a
manner kntﬁ?%? IeRresEntoAMN e otgting eeupcnt tbe grmeupas pmbaly kavagheal  ani no

pr ot ect i NgiggifivERs ghif Ab@e wherkin-Hydtx grapbehith mab &8 eyhaineaas RORY) and
R’ may optionally be present in protected form. If desired, reactive groups may be

10 functionally modified in the thus-obtained compound of formula I (e.g. into esters)
and/or converted into a pharmaceutically usable salt.

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



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

Exanpl es Y90 08164813 prot ecti ng groups are cyclic ether protREGVERIGOFFDOUPS such
as 20 |sopropyI|dene or benzylldene The" cl eavage of these protectlng

groups is eff aci el ba i ¢ hydrolysi.s uc t hods or
by neans of’ % as‘“gm Cc’:’lybc??a%rprfcl Eogaé?’ OL8AnK Ay Esﬁ‘%lﬁaﬁ?lpﬁn‘%ﬁ‘ g%‘ acid
such as hyldreoghbeonsed f@'dhdbasmbddmbﬁmrﬁr@ﬁangduc s;)lMehtsras cefaredito abhwesfohdrd ¢ aci d
and the |ddf<ﬁch 8sid &%rbte u&qlayeaab&ierss O BciBh ¥dnhieBath BEMRNAERGSHUS! Y used

for the a l rol s ) Sui tabl e re al cohols such as
met hanol of? ﬁﬁﬁg S1s vrag‘e {PATange gf‘&?ﬁg%:l a“ﬁfrﬁt?‘ﬁ‘rfemBFmﬂir&)?ﬁai hl ori nat ed
hydr oca$ bcxresctmmq:mefasb]mbmhy taried altlaobétatecn aéolodt @M eand joem RhipatatumeeTht

codi um ﬁi?ﬁﬁ%‘%e R AR R %‘%%%Q’%ﬂ“ﬁ‘d%%%?%%% e
pot assi um! éowce%a%ﬁ{ g’é’t"r“if&ﬁ'élﬂ% thepgRRFCOTARPHEE okttiRer solBeBer i di ne,
and the | Fdréleﬁad)’rehﬁe teseblitbgcarbhey! basipeainjeltledvyd off by nieabt obdr@gdions sol vent s

as referr
sol ubi | i zg?% %ﬂi}ie)&\régﬂ;eq{rg%&t%g fgrgirng{tgdwrgoﬁj %ﬁéb?y I%gt?ﬁgge Hggg%ay € h dr oI ysi s
can bel9ardieyageof @eﬁ%ﬁ%@%thw@lﬂ’é“toﬁ@ canbe tavappeusiyetfeaed vodueti
reaction prigf ﬁﬁcahl Nachi®idage £l rﬂ'}edea@u@n feinpefiiivR Rl BOMY raﬁ ambldtaqnvc ff
terrper ature L.e car on rou i.S _conveni Ccl e 0}
wi th hydr ocﬁ}f oFlr%amon He%{%ﬁaﬁjp Came%loggat Syt PR E5 va ':h%'v [ g‘}%& formec
acid in thxpptésleﬂlVé:)eﬂromar}t!;geﬂ@eowamhe ﬁﬁfn;ttesi bs’omwsnof ﬂuqadetnbmsnnmhee t he

tert - but 0OX¢eRhQATYA uﬁFtQH]ﬂerﬁ@@chQ@ a@elt@rﬁt\_{-ﬁéj dﬁﬁémﬁxu @ﬁae,qlm@fh WSkniSide Z1 NC
bromd |n t he %tpg{e ﬁ? n merté)i E {ﬁaﬁ) methyl ene chl ori de.
The 10731 GAVSGRYSOR Y Brsierally BY Betns mHETIMEICEE advant ageous! y
ef f ect ed rnedahytiiofishy, at tantparaginecfrém alg¢t§t(0i°@lto ab@®ttirgomdémdperdtuge.r eact i on

tenperature can lie in a range of OCto 40C, wth the reaction
pref er abl ybel Mle E6th mﬂs@mr@maumh@@%@ér@meafm je&l (FaNA@fertfont he 2-

ons 1n LG %&%ﬁ%@%ﬁ%cﬂéﬁ FiotogaPol-ies la?éwsﬁn.%aﬁﬁﬁifh(’é. eyl

sul phoxi déixamphat hyl formam de 15 or tetrahydrofuran, preferably by means
of tetrabutyl anmonium fluoride in tetrahydrofuran, at tenperatures from
about #C to about roomtenperature. The conmpounds of formula (I1) are novel
and are also an object of the invention.



Their preparation is described in nore detail hereinafter in Schenes 1- 4
and in the Exanples. 20 22 COctober 2003 WD 00/ 64873 -10- PCTI EPQ0/ 03555
Scheme 1: Pi-pPL IIl HOI 6 2 5 3 4 F Derivatives of generél Of8Peadd32 in
which P1' has, in addition to the nmeanings of P, 5 the neaning of benzyl
or (R- or SS - 2- phenet hyl , can be obtained by al kyl ati on of the 3- hydroxy
functi onPAYBE i tably N, 4' - O di - prot e%ed 4- (4- hydr oxy-REA@RYI3535 2, 3, 6

t et rahydro-pyridin-3-ol of the general formula |I. The al kylation can be

per for medel | vents as ethers, |ike tetrahydrofuran and
1,2-dinetﬁ%%%%?§ane, N, N- di net hyl f ormam de or di met hyl sul foxi de with
aliphatic chlorides, brom des, iodides, 10 tosylates or nesylates in the
presence of a b&de |ike sodium hydriglé or potassiumtert-pbutoxide. The

al kyl ati ng agenﬁ§ used can contain qbtionally suitably prftected functional
groups which gl ow further structupal difications at @’ l'ater stage of -the
synt hesi s. drgoboration of the e hgp conpounds forned| (geperal fornula 2)
fol | owed byio sulf§equent basi c R¥ddatyve worki ng- up gioduces tompounds of
the general forpgula 3 15 with high diastereosel ectivity, the isoneq bearing
only equatori g ;bstituents at th i peridine ring bej or med @l nost
excl usi vel y. e pipetidine
ring remai ns ungf.fected during the ansformation of conpgunds | to
conpounds 3. Thg
per se, for exanple in a solvent which is inert under the reaction
condi tions, such as an ether, e.g.

1 2 3
2 il >
N N N
: T —— y :
————
R0 o~ "R R* 0 OH R0 OH
ORZ‘I ORZ‘.I . OH

6 5 4

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.



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 tetrahyd@rigbeir®r 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 waewsedt®l s of general 5 fornmula 3 by reacti on wetCivEbems®ss;s e. g.

pot assi um hydroxi de, and an oxi di zi ng- &gent, e.g. hydrogen peroxide, at a
t enper ature between about roomtenperature and 120C. . Renoval gof the N- and

0C / )

O pr ot ect | Wedimatepyethaneati@ trrapesttrEsRebreearbert & Capdi 78rfalang withir dbesne-
N- pr ot ect ihdbgtagﬁwo ldiﬁ)(_)raneel_-ﬁg:ﬁitiﬂg g\lzaggﬁ s@ﬁﬁﬁmﬁg.b&&rm lik te&&h}?bbﬁﬁhlﬁfk Procedur es
as e.g: . rogenol.ysi t ogen_ i.; tk resence. 0 i um
catai yst PORTOOEIoBy P Pt Taa Spip e i R i Be Crpfbobiies A
di - t ert - burgfodinedhasinieanedidtes caip bywwmdew@wemgm@&vbeh réigenstal t he gener al
formul as3 f,nhQa 81§ AP iBasds/ €. ponesiain Hydkslilldadd beatilnBgagedegol i ¢ and
an ali phatifci O function which caﬁ be deDri vatized select] ﬁé& Sel ective
deri vat i zdWEEH§ELPIPRES SR BIPFRNE G RTF TN 0 Ot £ STRFE 8¢ aé‘é &t formula 4
can be petdmvaed tirN-ank {-protwstive magidnsredusinigdedtiopred v ioptienliy diffreent
brom des, N—?Jgétg&ﬁe o8 YP*R&Sa RIBockPoul BY Wl @StbIRhEDBrRERIANGR 0T a base
| i ke potass um’%{i\r Bonate'in solvents sucg%a gﬂ]me)t helr I Ilﬁ% (ti%t r ahydr of ur an,
in NN di nevRiPerRat YRt YAeRsrm e BISFO% PP rraalyshEQliRyied B2t hyl - ket one,
or pyr i ngtreductienpithaBor gsupeitmderrtOi taidicatiAdE:e ie alibxag/water compounds  of
the general formilg :g&r-lrepﬁ fm_ﬂ_ ﬁll't'cfyfoﬂu? M&Hﬁg%&ﬁﬁé?&ﬂﬂa‘ Obeatmgd
protecting group, ei’ng e.qg. an allyl ether, or. gn e_aumt whi'ch
cont ai ns (ﬂb?ﬂ%é@?n@m@%@%“fﬁﬂ%ﬁoé‘c‘f}éd’%l Lo RidRsdIselgBEs to al | ow
further structural nodjfications at a later stage, of. the nt hesi s ., or
consi st ofseleﬁé’e\%ﬁ‘@faé‘”ﬁ?ﬁé’? &Fﬁ'g‘r’ﬂ"hﬂ cfigq in pRIPPORRds PA BT z%“'{“ﬂaeigaélcbc?ndary
hydroxy fderfeinhedbyalkylation papiidink diingaliphatgc ehlorit sabrdnesidpeiobitesyrobylanesol vent s
as ethers, like . tetrahydrqfuran.or 1 2-di nethoxye n r.in
NN i e s o b P bom i e N G el ether
ani on- f or riika gtblgEofurin i N.d0dimethylfdmaeider diggthybulfexdenratens msthtybxi de, and
a suitable tin r SIAREY Ly . hde,
brom de, r%@)k/—}%t rige’f))fhfosyql g%‘egl%glte;ntﬁjgrrper atAu?bes bdgfge%%g%ﬂcé’g)ncg C())%Et us
giving coffegmusaddermiies.Joaabstittepringpdugd g fimetiop ap: peodatBs 80P | t hen
this prot gty .{:ﬁﬂ@f&ﬁ’é‘ﬂ, orCAL DL 1 ERhRE 8n s cpriSHillyakkarspeldduent at any

e

stage of the®s Is, e.g. by treatpent.._with a palladiumcatalyst as
pal | adPlmfrrcigadgraups favalle %‘-‘rﬁff“é siewdwrabrodifigHennat 5&%%&%% a9 SHPFLJXSIS
| i t hi unborgRlyelist Sahi Whle Sstiabdt dedifed. Delivabydsoituhastcoidaty Byddbayet hoxyet hane
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.



foll owed by an al kyl ati on procedure as descri bed above. 22 Cctober 2003 WO
00/ 64873 Schenme 2: R 32 PCT/EPOO' 03555 N, -NPP3 117 9R32r>~ 038
10 In case W contains a diol function protected as 1, 3- di%xesigher 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 piWePlV¥eHe ring, if protected with a Boc- protect PURERNOBESS The

Boc- protective function can optional | y-be reintroduced using di-

tert-buty%-géqgéponate in a solvent, like a m xture of water and di oxane,
met hanol onitril, in the presence of a base, |ike sodium
hydr ogencar bonat e or trietﬁ@lanine, | eadi ng to conpounds R3f the general

formula 7. A prinarylsecoq@ary diol unit can be 10 nodifiq@ by
transformation of e.g. t
e-g. a tosyloxy- or a nesyl pxy- group. Selective tosylgtion of a primary
hydroxy fungdon~yf the" ppésepce gf a-secondar Y hydrexy
performed with tg ﬁl chlorjde in a solvent |ik@ pyridine.
tosyl chloride is Used, @short reaction tine ran prev
substanti al anmounts of t desired ditosyl ate- Treat f the 15

monot osyl ate wi th base, ~ with sodi um hydr oxi de in di yl sul f oxi de,

af fords the correspondingﬁﬁ%iran 8. Optionally, the oxirdn,8 can be
prepared fromthe corresp ing 22 Cctober 2003 WO 00/ 648%& PCT/ EPOQ 03555
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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



diol in a one step procedure by using reagents as

di et hoxytri phenyl phosphorane (DTPP) in a solvent |ike dichloronethane or

t et rahydrofuran, ether or 1,2-di nethoxyet hane at tenperat%%@éoB%&%99§1 40C
and 100C under essentially neutral conditions (P. L. Robinson; J. W

Kelly; S . R Phosphorus and Sul fur 1986, 2 The 5
oxi ran o%’&?g"‘%égl osel ectively at the | egg_hindered si tegﬁﬁé’ﬁ&%ﬁ%t ed with
an alkali salt of an alcohol as methanol or nethoxyethanol or an al kali

salt of a et ﬁraosﬁecslc@ & cddude b g reatfls aOdiethoRtaRzaliphss aor%ﬁé usTep)l i ke
N, N-di met hyl fo Em trahydr of uran

i rneth I'sul f oxi de. or a | i te
to give co‘ﬁ‘ﬁoﬁ?h’&y ﬁg"f@@?ﬁ thage of E?F Y‘go@ra”FF sﬂmﬂém ethang at 3 pog.-
protecti vetegfp@mm@abetbeerpm"a‘:@ﬁmw°mﬂdh&smnasmudfcoﬁ&udﬁs (PUL.h as
hydr ochl ory robr om,c sulf Hr hosph I tic acid in
a variety %ﬁhl Eﬁgga%'éﬂ%ég a1coh%ﬁ% @ﬁﬂsg‘ﬂﬁi vwﬂ%%ﬂfiﬁ tif%es, ethers
and chl Bri amaacbpleydregmaﬂlminéy at‘ltheleBdundgﬁd)tlemhev eeagmé lwgth@a alkall sadt dfenr enoved

eadi ng 1 o Chmba AL e o ARULREId of MRl Gt B 7005 08 Do/ 64673
Scherme. 3: PSSR ThYent LIRS O formEmiqeg o sulfpvidy prop et ik
PCT/ EPOO/ 032329 fur 48 gk compounds of the general formula 9. Final removal of e.g. a Boc-
protective group can be performed in the presence of acids such as hydrochloric,
10 hydrobromic, sulfuric, phosphoric, trifluoroactic acid in a variety of solvents such as
alcohols and alcohol/water mixtures, ethers and chlorinated hydrocarbons. The Boc-
protecti\fe group can also be removed with anhydrous zinc bromide in inert solvents such

as dichloromethane leading to compounds of the general formuta 10.
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PCT/ EPOO/ 03555 -15 Derivatives of general forrmula 14 in which P° has, in
addition to the neanings of P, the nmeaning of benzyl carR2fect8bR=088d in
accordance with Schene 3 fromthe conpound of general formula 11 (with R
bei ng e. nmet h or ethyl; commercially available 5 conpounds, e.g.
Aldrich)g‘iﬂ/0 ctlon to the diol anal pgously to the rdﬁﬁﬁgmﬁﬁﬁé?lbed by
E. Jaeger and J. H Biel inJ. Og. Chem 30(3), 740- 744 (1965), followed
by the intpoduetion of a suitable protecting group for the primary

al cohol, é-g. tert- butyldinethylsilyl, tert-butyldiphenylsilyl, preferably
trityl. The OX|dat|on of the secondary al cohol of general formula 13 can
be carried out irf‘manner known pér se, e.g. by &5ing 10 oxalyl Tﬁloride and
di et hyl Su|phOXI e as descrlbeq,by A. J. Mancugo and D. Swern pn

of general fornul a 6—Tan,pe agbt ai ned-Byf eac
fornul a 1l4réatr”a se with
preferably |ithijm or magnesiurgderivatives,
general formula 15 15 wherein P2 represents |ower-al koxy, preferably

met hoxy, or benzyloxy. The reactjon with such a.netal-organic cgnmpound is
ef fected accordlng t o met hods knomn per se, for exanple in a splvent which
is inert under the reaction conditions, such as an ether, at aytenperature
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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 -1 eavi ng reagent there can be used e.g. phosphorus O3&/PFPEsT H3de in

pyridine. The reaction tenperature lies between 0-120 C, as solvents there

can be u t ol uene, dinethyl formarnide or al cohol ounds of

gener al 3@?%@43318 can be obtai ned frogyconpounds of ge%g?é?mﬁ?%%hula 17 by

hydr obor ati on and subsequent basi c oxidative working-up. The hydroboration
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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



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 fornul a2B0¢tabedA00B P2 is
benzyl, P is benzyl and P4 is trityl can directly be converted into
conpounds of general fornula 20 by hydrogenolysis with hydrogen in the

pr esence™8PY¥ | | adi um cat al yst under gondltlons ment i SHEFPEIBRE. 22

Oct ober 2003 WD 00/ 64873 Scherre 4 20-2"Ho 26 -17 PCT/ EPOO/ 03555 P= P3 P3
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and 0-pro ec unctions co talne

r ei nt r odudeiisomeppeasingspti matqrgal mbﬁtﬂeméﬁ gt the pinstidine ring isplmos exqhsielr abI y 5
tert - but ogyead bonyl, by well established procedures. The introduction of
tert butoxycarbonyl can be selectively effected by the reaction of

compounds of - Gegtalngs LORIHR AN 61 el SR LAGAERARRA By 1

di oxan/ wat er npera ures froma room t erature. 22
Oct obeP 20G®opn o] Ko omﬂaggwagggcgg aryl ether cleavage. The ether cleavage is

effected according to methods known per se by, preferably starting from compounds in
which P? has the meaning methoxy, reacting the alkyl-aryl ether with mineral acids such as
hydrobromic acid or hydroiodic acid or preferably with Lewis acids such as boron

trichloride or boron tribromide in a solvent which 1s inert under the reaction conditions,
10 such as e.g. a halogenated hydrocarbon, at a temperature between about -10°C and room
temperature. Under these conditions, the protecting group P* which, preferably, has the
meaning trityl, tert-butyl-diphenylsilyl or tert-butyl-dimethylsilyl, is also cleaved.
Compounds of formula 19 in which P* is benzyl can be converted into compounds
of general formula 20 by hydrogenolysis with hydrogen in the presence of a palladium

15  catalyst in an inert solvent or solvent mixture. Suitable solvents are alcohols, such as

methanol or ethanol, ethyl acetate and the like, at temperatures from about 0° Cto 40° C.

Compounds of formnla 18 in which P* is benzyl, P' is benzyl and P* is trityl can
directly be converted into compounds of general formula 20 by hydrogenolysis with

hydrogen in the presence of a palladium catalyst under conditions mentioned above.



- 18 Conpounds of general fornula 21 can be used as starting materials for
the preparation of conmpounds of general formula 22 in which R22 is the
group -(CH2)3-O--R2 with the nmeanings referred to above. 2@factpbei§8 of
the group -(CH2)3-O-R2 can be effected selectively by reaction with a
derivativy e group to be introduced which 5 carries i e | eaving
group. Th Ogé?%éﬁlve | i nkage with the phenolic al cohol |E§¥%%Q@§g%
according to al kylati on nmethods which are known per se in the presence of a
base such as pgdhassi #4m carbonate. Chlorides, brom des, iodides, tosyl ates
or nesylates come into consideration as alkylating agents. The reaction is
effected in a solvent which is inert wunder the reaction conditions, such
as e.g. an ether such a% t et rahydr of ur an $r an aromatic 10 ﬁydrocarbon such
as e.g. toluene, pyridi» acetone or nethyl ethyl ketone, ‘Bt a tenper-
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a conpound which yields the group --CH2- The al kyl ation_of the
secondary al cohol is efffected according o methods known f2r se, for
exanple in a solvent which is inert under 20 the reaction conditions, such
as an ether, e.g. tetrahydrofuran or 1, 2-di net hoxyet hane, o
dlnethylfornarnlde; with the aid of an|alcoholate form ng bpse e.g. sodium
hydride, at a tepperature between abowt 0 C and 40 C and ws{ng a halide,
preferably chlori fonlc acid ester g. a nesyl ate

r ,
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of general fornula 25 can be obtai ned fr om 24 By sel ective Ieavage of
protecting group B24~The cl eavage of @ese protecting gro is effected by
acidic hydrol ysi by neans of Le aci ds. The trityl up i's
conveniently clea off with a mxttxe of trifluoroaceti cid and

trifluoroacetic acig=anhydride in the presence of an inertgsolvent,
preferably dichloronmethane in a very short tinme at tenperatures from about
30 -10 C. to 0 C. Phe cleavage of the silyl protecting grodbs can be
effected by neans of fluoride ions injthe presence of an inert solvent
such as acetonitril, dinmethylsul phoxide, N, N-dinethylformam de or
tetrahydrofuran, preferably by neans oﬁ t et rabut yl amoni um
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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.



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 conmpound whi ch yields the group R33 ,23WRefober#¥3has

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

PCT/ EPOO/ 03555 The al kyl ation of the primary al cohol is effected according
to met hoQ 89%8%A per se, for exanple in a sol vent whi cRCTEPPMBESS under the

reaction conditions, such as an etherfl%.g. t et rahydr of uran or
1, 2- di met hoxyethane r di methyl f or pam de i th the aid.of _an
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agent there conmes into consrderation e. | en can be
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sol vent, hikebawbendbaiaeo’af anmeloetcand di oxane, net hanol or acetonitril, in
the presence of a base, |ike sodium hydrogencarbonate or triethylan ne.

The resulting primryl/second I.Ql unit can, be. mani pul at ed anal ogously
as descri bed f@?mBS a&neaa? {c‘%{'ﬂ%‘g&gr‘fé‘? TObt?IBF‘}ﬁf ’é’trgggg%ﬁ?o‘)f%(?m@&%unds of
gener al  f gromp|PAseRtiverfoniprisaryealdohols nadieieotively diavible azalappropadateigter 20

obt ai ned from nds _of general fo 25. . The reaction is effected
cocor di ng 8 SrEREHR R len 3Rk Anct BEAM o el o bB B3 M o s e
under 1Bhefungaenalities. Evardples iwech hyduodxy awterting gioaps ate tgt-buwldiateshgsdflr an or

1, 2- di met RexyatRARCnviAT. NodNprefl- if ormami de, with the aid of an
ani on-for%ﬁ(\g&%a@, ”’él.gv.’ s%\%;leum ydride, at a tenperature between about 0
C and 40 C and using a sulfonic acid ester, e.g. a tosylate, 25 nesylate or

triflate, as Chepadidsoip@drallfoninuRy \¢en I8 obitdigedd d@B By alkgalioh witkanpounds of
general f %ﬂ%ﬂﬁd%%@gs {72 émt&g%ﬁ;'f}'{’ .ngan%ﬁa olf'_tl{egé'éo%})] Acohol 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-.
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wi th vinyl magnesi um bronmide in an inert solvent 30 |ike tetrahydrofuran,
and hydro¥ at i ng them according to methods known per erlgﬁi-lnes of
gener al 5, 26 and 27 can al so e obtained in 03’(1‘1' re form
Separ ati on |nto anti podes can be effected according to methods known per

se, pref e*rﬁbm? O@Bftsaﬁﬁasaﬁtaﬁ:gﬁol@sfeﬁe&@d weﬁ&s&a&nmogﬁaoﬁanep@é g@n Wi th

an opticall |ve For exa , ounds. of eral formula 18 in
ahi ch P heFRlen A WEWgWIBF ‘Bé‘?ﬁ%‘ krgach st 3§ HeStheTo$i cal | y
pure form tyrahydaturembr J2-dhndthgsyetbine( or) dimetnytietmanigle, with dwrdidafpar at i on of

t he di ast egjg&l;gqgtg Cfoﬁﬁ—-;L ﬁaspye of {1(%;}:}1 ﬁf@'lde,CJtXQEIﬁ bdrk %2l b@reedAbou’ axluf"&@ r

st age, erirvati zat ral au; ry..su %L%nce SucC f or
exanpl e5 ( Fandgsingayh zcée: PReleEAIbH BT NS T 45 7 SRR BT B855S mesylgte
Cﬁnpham)yl ofRRlsEtedR thbnge nﬂdallhicbylelalf; thelpeout Eaét@ﬁt&ﬁﬁﬂy,ltbe ﬂkﬂiﬂrfgt eﬂﬁyﬁ Cond
C romatogra Iz I | t he bon
to the chi r%?cglﬁm%msm?abg}%g{egﬁ%%tn n o? e?%ﬁ@ge erm ne tge agsol ute
confi gur at inedifishtiensat p apeélsﬁam ofahesrqtipn seapenceopt dkyiakng 1gsat hefegomes into

di astereo ”&fﬂsiﬂeﬁzﬁiﬁ&l;e oaﬂqubd&ﬁi)%\éaﬁﬁemsenccaﬂ bbaycaeﬁy}lma@dcd@ydxﬁgmsmf)@@gl 5
spectr copl ¢ net hods ra I QSCO (0] n crystal s ei ng an
especi gﬁ E“%WP%WF«%”@%&YQZ ?“F\s‘ﬁ‘g‘? 5?‘?%8&%9 @@m&&ﬁgmﬁyl n the art and
may be pr em@dsdmmedn wgsethe dividunatien squetedied ey4 badliv¥olanggizrionBe.lthey
accor di ng ﬁﬂﬁ%eaﬁﬁ% mlb\éﬁ?erd%ﬂw% &oMeNNLiOfh méRARBY r%@ed%e whitRhlso t her eof

10 whereln I S yl en C cIoaIk |,
<0- al keny| Libggstey eg?caa%rbwnéz}lmp ﬁgﬁew&v&m ”&aﬂfﬁ’f"te‘:%l @’r%]? oup.
-O-aral kox@?hd Byd-protéonied foptiioml cho nytignally 1@ minytosiutddorsyg, dlerhﬂtfhunﬂrehcaldv@atme or
i odi ne;, Isky?aas%w%xgmgfﬂwﬁ oréat@{a\fﬂd didRané, %ne%':éﬂél or a Wb PRIk We préele of

al koxya hydr ox erei.n

MTetric Farhon 15
atom is epbRE éﬂd‘“@d’tYﬁH’ﬁ%‘}CFSboP%fF PbWé’E]’YBF“P%g" TeS TGP Seor s
st er eoi SoN#b}] wikiesdH Bei ithipiilatecbaratnigpmsiyng dedcribed foo kampouB of the@habler 2003

formula 8, 9 and 10.

Compounds of general formula 27 in which R* is imidazoly} or triazolyl can be
20 obtained from compounds of general formula 25. The reaction is 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- 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 (-)-



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
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present invention. The preferred tenperature range is between about -20C
to about 20C preferably from about OQ to about 5C. 20 The above reaction is
foll owed by addition of a base such as NaOH, KOH, or a nitrogen-base such
as triethylamne. Preferred is the ude of NaOH or KOH. The tenperature
range for the addition of the base|is hetween -20C and the boiling point

of the solvent. Preferred is ate gt ure range between -20C and 20C.
Particularly preferred is the addition of the base between O0C and 5C_In
case the epoxidising agent 25 reactsAwith a conpound of the formula 28
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preferably crystallisation or chromatography. These nethods al so include
the formation of salts or derivatives of conpounds of the fornula 29 and
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t he general fdﬁﬂ?@=ﬁﬁP§8§f§Prco§’Wﬁ%g$’ég¥"§slﬂgw r“ﬁfr‘-régﬁ(%ﬂ‘%% ess is
the reacti fhﬁctﬁfnsaredﬁlﬁgeﬁﬂdld di@arif bitdago-Eanpatinels 28choss Nabaddsudchémiiaf , Wi t h
phenyl lithium Particul arl erred | tign elnthe
desired stﬁ’ﬁé%?%&?%?nurf?te ané&%pourno or lmep.‘gflh%gg tgﬁbﬁ%?ema lgbrx\h%ﬁ’

phenyl | i t hespeaialBoh derpiresehor oftahiasidy Ba&tabd)}rﬁﬁamc}&huwéeqmvaimtsab&mfnat ion are
for exanpl g s GHOGE ?ak§ﬁ'§l%n Sr fnedoh ARV AT g@useﬁ'%{ﬂ%ﬁa&? Bf¥ents Qhidner t - but y

nmet hyl ether, —aromatic rocar ons such as tol chI or obenzene or
pyri di ne. Aa&newh fasiibeir vElizatipe in spOXisEEPRFREIPNS JEIFEIRIS rdveREsagent . I n

the casg O{umﬁ By bl éuaamc@%ememeemmeﬂmt t%ﬁﬁhybiibﬂ:}m@lﬁhﬁ/dno giher is a

particularly preferred sol vent. The re ran ment of epoxi de can be
per f or ned ‘Pﬁﬁ@@éﬁ%@?ﬁfﬁ’r%‘@éﬁ@@ FretoR C‘ﬁ‘?)t(‘inﬁﬁb B"fl W‘B?Irlf’r ng of the

; ol vent. | Pﬁe&e W;e@reﬂr@% S @PaidlHE. Q’réf@ﬂ@hsft}ﬁecﬁﬁovaﬁ?bﬁon-lﬂ B _Ipllaeﬁda odC.

articul ar erre eratu e present

i nventi on r‘{rcgc[ %@B‘e%?ﬁmﬁlgﬁﬂ‘g{%ﬁgp%cfaﬁﬁf 6&% Pﬁm(aft)we a\ﬁﬁéﬂ"égé repared by

one of t hehylrcleadis s€8s, selfamiit oddh 2l 80, Pagidubuiy piréfemedils $iBrrlelgateed theo

compou s _defined a are

as ggcr ggedaat{ﬂvf FRrER AR en%g:ﬁ%rfg %‘%}g%n‘%@%% ﬂfefe FZ% aﬁ%?agﬁ\gpgﬁood pressure
and end orapent tiaheyel paetlgllaltbalpldfea@d vl farxgﬁéﬁoyawl,ﬁmj%e’y i nsuf ficiency.
25 The co r@&;&@g%mghrrgg 5?%& oo %‘@Fo' the DALIPGAYbE &@deenyeaaﬁees alts have

an inhibitory activity on the natural enzyne renin. The latter passes from
. the ki dneyfeor phqrycpp@ of epresent invention. The preferred temperature range 1s between

about -20°C to about 20°C preferably from about 0°C to about 5°C,

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



bl ood and there brings about the cleavage of angi otensinogen with the
formation of the decapeptide angiotensin | which is then cleaved in the

| ungs, the kidneys and other organs to the octapeptide argi©@¢tebsid9op]|
Angiotensin |l increases blood pressure not only directly 30 by arterial
constriction, but also indirectly by the liberation of the sodium

i on-ret al‘ﬁ?ﬁ?jﬁ“sﬁorrmne al dosterone fromfhe adrenal gl aRGIERPYRSHhi ch i s
associ ated an increase in the extraceTn% ular fluid volume. This increase is

attributed, g1 &Emg&tde9&1b9{1 uﬁﬂlg%‘%tnem‘? r}\dgtgaast(ﬁ%} Ipchgn%s&p@tpéavét he

hepapept i de angli otensin or me Fromas a ge 22
Oct ober 20B83L.W3981)64873 PCT/ EPOQ 03555 -23 product. Inhibitors of the
enzymatic activity of renin bring about a decrease in the formation of

angi otens:c n | ﬂﬁﬁcaﬁ:oﬁollﬁ}?fﬁgﬁuﬁﬂa&gul‘afl camwomkmecff@csxﬁeb au@cisoa g&iRdll er g
anmount o nsi n e reduce centration,o i,s.active peptide
hor none i stFWg‘l @é é’JFaH?”éﬁ‘?B‘H of e PR %'?ch’o SM@%&%‘F@P&W@B%@ €activity of

EI enin 13 Bglfghhﬂfnﬁﬂﬂ‘ﬁa Eh:&hl 1 kleohoildte Such@t porgryiuaf t-baotide, b.lmlfmhmhors can, as

escri be S [ nsi on. . Vol 22-31 (1991)
or I—Iyperte’ﬁé?r(?ﬁm?/%ei ‘taﬂmfl @t?“ﬁ“%{%g%hﬁ’é Joiidsreth 3 peri ment al | y by
neans of tdisopepylsmidsaritied drgameilinatneompdivel melssspheayllitidumaee-i ed out in
anal ogy t e Serl P ! sion Vol _ 8,
1105- 1113"‘@3@%‘“ thb@%ld%%jéeat eiie SfByfd ofihe %ﬁlj‘:‘m?‘%@?riuw 1790 (1985)
or J. F. Dellaria et al. 10 in J. Med. Chem 30, 2137-2144 (1987) or T.
Kokubu et al . Merepyeschpreferil gsmtegtcof tRabove mugpastinthe resgtion pba gaep 4): In

Vitro ugstofhd RS0 IRA: fHRLE withhBelyBfthivhs %Eﬂhﬁ?p&%ne‘d@stﬁ@pendorf test
tubes. The _incubation m xture consists of 15 (1) 100 | of human renin in

buf fer A (ZPoYe IrGioa WheisHIbpHesired SE1E0EIBE OfﬁFP“PPQPnddtfﬁ]f*f'afOﬁPWQ_@ 1% bovi ne
serum al bughds with ﬁ%rgmmum egw@iﬁs ﬁ:!ﬂ ehislreatMogtedkéh Elﬁﬁe oflinaBiibaiagbh agcet i

acid), sufficient faor nin y f nsin I/milhr.
(2) 145 P Erpls fedfersuck 8 etga Sttt Shiran ?P%h@é@ﬁ%&ﬁrde renin
subst r at e drbmBlic hﬁro&@bdﬁﬂswﬁbﬁﬁfs@ﬁhér&ﬁr ehlewibenzeheddr phhidheOThakoleathy |

23: EP%%dg }\’Ilmﬁ@gporﬁf\ém gﬁl’%nﬂ‘l"égg glﬁ%a;%%t n g‘hvva éSf)P 1035%131}7“1)%12‘&58&%6? hcubat ed

for three thmmsylaiettaﬂetﬁemndpam]adpprefeelegl,som in triplicate. 2 x 100 |
sanpl es per test tube are used in order to measure the production of

angi otensin | 14l feBafebSL AR pledpbAM Oh BEYRAAERAY o Rhipkadle AR BOO! | d

phase kit). Cross ctivities,of the_antibody used’in the A are:
angi ot en S|311?°Pt +06o8P tiF BPEAS piithe polvent. Preterred 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



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) |F2UBaebeyr?d88 hTD
sanpl es 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 3Y0 8473 ncubati on of hTD sanpl %E with renin, bEETERPPHBERE i nhi bitor
at 37C and 4C. The difference between these val ues gives the nmaxi mum val ue
of the angiotensin. | .production. 22 ober . 2003 0 . PCT/ EPOO/ 03555
-24 In eachk"” cﬁ"ﬁ%llglhfwgmoo S PAPESF %ﬁ'@?gﬁa} _lgr?‘? e’na\se?ﬁloi A%?%g%l@t%n i s

subt r act ed férmmmion e angipigisn bamsi as 2icoppeaiehnes dfdhis Wisifermation pép smalletemount e

di f f er ence obgiMeRkih e THRXIRLEA coviddnttBriansk thib ectha peptidrineemohy R3hd Migecval ue of

D .

P
t he maxi num supstrat.e drolysis.(= 100%. by .renin. 5 The results are
gi ven as Ifﬁ"@o%gﬂrﬁlééblﬂﬁ‘% ssﬂ%%f’én’ggrﬁét’g’g"r?ééﬁﬁ?ﬁh&d%ﬁ”%f the inhibitor at
whi ch the enzymatic activity is inhibited by 50% The |C50 values are
det er ni fed f r ofthe m-Vituoamtencreefirenisiinfibisars ¢ae, #srdsprribed by Fisslli prabtin The
resul ts obghbrehsidh, Vbi. 38 t9sh-Ar @99 BPHysSeh ok Wel. bD{ o ngigbapbe: 10Tabl e
Compoundval. ues in nMl /I | -- 0.06 .0 . .02 FO.Q7 A =
(R o et nogpons RO rimealy ty s ot e ity AR el e Bileon e,
5- (4- met hoxyiedaphinrzaklogy R-thtnedesrobed by iTo Pae pioil-in Blyperesogion Yelohdh02- ol ; 15
B= ﬁ, R-1-[ ﬁﬁ%ﬁ?ﬁé%l‘ﬁ%%%ﬁ?ﬁm&@% 5 b@,nzws:-w)uwspagm D@hmiméchHS-M-
g? gpgﬁ@? ofn LR 052 Ad 5] (R 1k Dbt YW mio el BRI R 8t hoxy) -

Commun. 118, 929-933 (1984):

In vitro test with pure human renin:

‘The test is carried out in Eppendorf test tubes. The incubation mixture consists of
15 (1) 100 pl of human renin in buffer A (0.1 M sodium phosphate solution, pH 7.4,
containing 0.1% bovine serum albumin, 0.1% sodium azide and 1 mM ethylene-
diaminetetraacetic acid), sufficient for 2 renin activity of 2-3 ng of angiotensin I/ml/hr.; (2)
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.



C= (R -3-[(3S, 4R 5R) - 5- (4- et hoxy- napht hal en- 2-yl net 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- met hoxy- benzyl oxy) - pr opoxy] - phenyl ]22-Getpdsmai0ORoxy -
napht hal en- 2- yhnet hoxy) - pi peri din-3-yl] -methanol; and E =

(3S, 4R 5R) - 3-i.m dazol - -yl met hyl - 4-[ 4-[ 3- (2- met hoxy- benzyl oxy) - pr opoxy] -
phenyl ] _@0(03/_% hoxy- napht hal en- 2-yl netjoxy) - pi per i di ne PHFEFEFGeH! ori de. 25
It will be appreciated that the conmpounds of general formula (1) in this

i nvention mayhacklempléht B8d vahe bHHE Lh@RANsA THEA:cLiBn N Bk 8844 Qd HI
derivatives .whi chI are ca %ﬁ{*ﬁu gf convgriéo ._pPpack to the_ parent conpounds
in vivo. EXENFPE BPOEGO P BEETTIREF udBe diREenp RV eANG e B c cept abl e
and net abwvilicaid the babivde: gvdselre wibre ofabé mesimuwsiialbsaste A3dOsBIIeno®BPBy WO

00/ 54873 RGI4 EPOQ 03555 -25 net hoxynmet hyl esters, nethylthionmethyl esters
and pival oyl oxynet hyl esters. Additionally, any physiologically acceptable

equi valent s -t eral . fornmul.a (1 imlar.taq the
met aboli cal | ;ﬁ 'Teéglﬁ’ﬂtgg‘[eggf?’éﬁg?%i"%‘ﬁ‘_@%‘r*’g“lc’éiﬁ%wgéheo‘g"“é%‘i?ﬁc?? Hl{;&FHﬂ“ Fent
conpoundsaigfhigiehe engymate #aivay s inhibited/bya0%.aTke Wisoivalues dre dsteapimedfrotrhi s

i nventi on, ;p.aARef®Rabd i O(grjgrallgggtr_}ogﬁ&i_ canments containing a conpound of

formula (1) are al so ect” of e present invention, as is a process
for the manufacture of such nmedicanments, which process conprises bringing
one or nore conpounds of formula (1) and, if desired, one or nore other

t herapeutically val uabl e substances into a galenical admnistration form
10 The phar nedeaesubiabbtaoedinghis tesharermaypied e followwdmgTebde: al | y, for exanpl e
in the formof tablets, coated tablets, dragees, hard or soft gelatine
capsuhes, solutions, enulsions or susggpgions. Adm nistration can also be
carried out rectally, for exanple using suppositories; locally or

percutaneously, for exanpl e ddsijegngl nﬁﬁ?@%ﬁe%ﬁr@m1 gels or solutions; or
parenterally, e.g. intravenously, 1 ntrafuscularly, subcutaneously, 15
intrathecally or transdermally, using for exanple injectable solutions.
Furthernore, adninistration caft be carried@%ut subli ngual ly or as

opt hal nol ogi cal preparations orgas an aer@ggl, for exanple in the form of
a spray. For the preparation of tablets, coated tablets, dragees or hard
gel ati ne capsul es the corrpound§ of the pr@&8nt invention maybe admi xed

wi th pharmaceutically inert, 20pi norganic @gzorgani c exci pi ents. Exanpl es
of suitable excipients for tabIEts, drageegogr har d

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



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 gelatine capsules include for exanple vegetable oil 22 Qeirlesr, 2003t s,
sem -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 WePU¥Re capsules. For the pr Saration of sol uFFHROYEHP syr ups,
exci pi ents which may be used include fd&r exanple water, polyols,

saccharose,_i LR LONSy - Fpients
o oh oy RtEhkn ot AR, RLIERaR B shaLARAR A e IR St
gl yceri ne, 2mrrhysielgsically ascepitdble eqyyalenipplobe csrpanmds ahgenesbigrmuale (Ber cut aneous

appl i cat i Ofyile6ithi RR{aBolMIIFRLIBYstHE, whseae cdablide pfRlucey aMfeppat ural or
har dened oi |l s, X and sem -solid qr liquid B_gl yol s, 22 Cctober

es, fat
2003 WO 00f@RRPERds ep@#%ﬂeelfdé)swwéreﬁﬂ SRR L BHHBOPt | ons may

al so contain preserving agents, solubilising agents, stabilising agents,
wet t i ngsagent s, Asafetontd edrBer, fndedaefeatsonablin Adtinspound of fotingla (Bakd 4sof or t he

I ati f | . _buf f. ti t ti i dants. As
rent foned SAPITbBLE RAYIEY <aHeB: tsdnt aros S e PrRTAs e a8® | Val uabi e
agents. |t medicangutewhiphipsodess ¢dmaprisk bringipglomnsrsnus edmpnutdsef frmmuladBt ur e of

o . : _ . . ) |
the preparald Qassired! oeinree%? %&9?@6%&%&‘6‘3&%%;}%%& AEH b a\%%l{:@%ﬁt he

administration 1's a erre use- e dosages In
conpounds #imifiskatidratofrn) are administered in effective anmounts depend on

the nature of the specific active_ingredient, the age_and the requirenments
of the 180 pat i e PARERACHEIRbERIPASIUQTITAY e Aarrinistered OFdly olor exgaipleyn thssages of
about | MOforrhQORbLIE, coaidabisiE@drteded, A or 28 eliBine Bfule Yol BEUTR, drfifisfons
consi deration. The fgl | owi ng. Exanp e'ﬁ? shal |, 1] Igrsﬁrzte referred
embodi ment ¥ BiPEPHI A ATIHTT AR R2RE G e s PRE HeeRlly: reeﬁ%g ‘U¥¢init the
scope of tdepbsitesias loasily i PefontntrenslFoR-MRpRALHESTRrRaE EROG, §36H5 - 27

solutions; or parenterally, e.g. intravenously, intramuscularly, subcutaneously,

15  intrathecally or transdermally, using for example injectable solutions. Furthermore,
administration can be carried out sublingually or as opthalmological preparations or as an

aerosol, for example in the form of a spray.

For the preparation of tablets, coated tablets, dragées or hard gelatine capsules the
compounds of the present invention may be admixed with 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.



EXAMPLES Exanple | 5

(R) -i-methoxy-3-[(3S, 4R, 5R)-4-[4-[ 3- (2- met hoxy- benzyl oxy) - pr opoxy] - phenyl ] -
5- (4- net hoxy- napht hal en- 2-yl net hoxy) - pi peri di n- 3-yl oxy] -4%r@paberZ2WB) (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 ahy dWVO-89%4878i n- 3- ol were di ssol vedo%rl 700 ml of N, NPCeFERMR355¢ or mani de,

treated 10 portionwise with 41.5 g (about 1040 mmol) of sodi um hydride

di spersion in refined oil.. - 699 [ j -] e st rred
under ar gon f oot PHEGLe el CSpfsionP Bty MU n B blep Halt cluste 1
153.1 g (aentssubilisufy ageYts, (we)ting, agents.reatulpfiersyy sweeteners, colorants, odorants, salts

(hydr oxymgf byl )= kol SHoSkBliopesshzd, Bh&N e84tz anak Contlonlads.@d for two
hours. Thereupon, the reaction m xture was poured |ntbget2 liter of

i ce- wat er mgndiongd ﬁﬁb&’feﬁl&t’ﬁ%aééls‘lsomf"%h%ﬂiqﬁaw%“ﬁf vlpabls ageRts: The conbi ned
et her phases were subsequently V\%shed wiéh wat ers dri over nmagnesi um
sul phat® and eveisadPETEANIH hatah adiyanty usse fiuihs agpiagr IR AHE *The

resi due wWRr&hoaskid her eby obt ai ned was chromat ographed on silica gel with
met hyl enechl ori de/ ethyl acetate (9515). There were thus obtained 64.8 g
(115 mmol ), 88ntfenous, intramuscular or oral administration is a preferred form of use. The

V1 et hosy s e I Minbahcelof Rt QPRI Al AKELARud 2D,
yel | ow soldegend\ii the 5atir¢ Mithg specifib pctps ingrefigrghgagmpd fhegpquirements of the
(35) - 4 4- b@%}{%&jﬁé]%e;}??%%@(agl?ééigﬁﬁ%'@n@ﬂ%ﬂiEi?_%‘éges[oflbcﬁﬂt 1 mg~ 1000 mg,

di oxol an- &% phenyl - et hyl , 3, 6-tetrahydro-pyridi ne
vere di sgpobforablyilf mg530d mefper Aoy (B RGRPEEHAMT: cool ed to 5C, treated
with 2354 mM of a 1.0 25 MsoI%t_' on of bforg$e-$e_rah d{}tgfﬁuran complex in
t et r ahydr of ur af ha frllowting Bagple shagrteieriar et g B OLBE PES D hen, the
reacti on phwntbs bWese a8aintendadicdiinit the3Cpetof datisetntish.owl y with 110 nl of
water followed by 44.3 g (282 mmol) of sodi um percarbonate. Subsequently,
the reaction m xture was stirred at 50C for 17 hours. After cooling to room
tenperature the reaction solution was poured into 1.6 liters of water and
extracted twice 30 with 600 m of dichloronmethane each tine. The conbi ned
di chl or onet hane phases were washed with water, dried over magnesi um

sul phate and evaporated on a rotary evaporator at a maxi num 40C. The

resi due whi ch was thereby obtained was chronmat ographed on silica gel with
di chl oronet hane/ et hyl acetate (812). There were thus obtained 23.1 g (44.6
22 Cctober 2003 WO 00/ 64873 PCTI EPOO 03555 - 28-




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 |22sgctggri 203 VE:
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 0080 &#64873| net hoxy] - 1- [ (R) - 1- phen et hyl ] - pi peri 8FHEBW@ERSSE| ssol ved
in 200 mM 5 nethanol were hydrogenated 1T the presence of 3.84 g of

pal | adi um cat al yst (10% on charcoal) for 23 hours. The reaction m xture
was then filtered and evaporated yielding 12 g crude

(3R, 4R, 55)-5-[(4S)-(2, 2-di net hyl -[ 1, 3! di oxol an- 4-yl nmet hoxy] - 4- (4- hydr oxy-
phenyl) - pi peri di n-3-0l as col orl ess MPLEYS: 3243 (MrH) +. (d) 26.4 g
(81.6 mml) crude (3R 4R 5S)-5-[(4S)-(2, 2-di nethyl-[1, 3] di oxol an-4 10

yl met hoxy] - 4- (4- hydr oxy- phenyl ) - pi peri di n-3-0ol were dissolved in 160 m

di oxane/50 M water and treated with 20 g (90 mmol)

di-tert.-butyl dicarbonate and 14.4 g (171 mml) sodi um hydr ogencar bonat e.
The reaction mxture was then stirredifappldl hour. 150 mi 2N NaOH were then
added and the m xture again stirred for an additional 30 mnutes. It was

then acigi f E?ﬂ‘t’ﬁe‘m’*ﬁ @{3@,@1@% m4_{?ju(jdge&myi&h@ub )'Eiaﬁ{paﬂﬂtg% l} bga-

reaction ni Xture was er, extra 3 tines
with 500 m of di é?ﬁ‘B?’EYn%ﬁH“é]i‘Ptelen% P@’S’glpép H’S’g% Br%%'ﬁeog) twice with

distilled water, then dried over magnesium sul phate, filtered and
concentrated in a water-jet vacuum The thus-obtained crude product was

chr omat ogr 3ghedy 99 (£4d.4 ﬁana%f (8518 (AR PANS! P pheafl 2t o1 £363)
There were

(3S, 4R, 5R) 1631: b g)p)(rlzﬂlz- s ﬁ@t“ﬁg’fs (ogﬁd in %Bom} of I@?I/%lmethylformannde treated

[1,3]di 1D<0bamoﬁwdervﬁéiMglat@uhmommonwmwm&vdey@%lprmd9!1ne | -car
boxyl'i c gééigéofgf .Ibucgmwi—ﬁﬁs Six@Se WisREreBLAYE 8idn folBhott2hed thihbedre () A

| ut
?gSu4IR02R;) wgs reates} porsiopwie r’fﬁ%bn&ﬁﬁ 1121587 BreRib PR (23 2 HHpeB
- 5- hydr oxy(Hydréxyl&)edm}Q)cy} Plidéoxplane p-phicneiulfonite andistroodybi twodomd. t er t - but yl

ester in 1l 4 th
13.6 g (63 enzﬂgp%ﬂlix\l reacfdd ﬁg?‘&%% gﬁr@@lﬁ‘i@% hrterr%?}c@flv '_térilre a.?&'&&f%%:%g%g%“e (Vo

97/ 093 119  simps gith 750 rr@@é E@em%%lleforabmﬁéﬁégfsPléﬁﬁ?%ﬁf%BWéweﬂ re was
stirred at whf Qﬁearov&ﬁmh fun subplasegidentporated bnwastaly dvhporends at(aoncent rat ed

toafewmlllllt -RouLe Oy

extracted FHFER IP Iﬁﬂ%‘beo%n&%? ebfgb%ﬁdkﬁﬁé%g%%% ne or gani ¢
phases wer gdmﬁfmdthmhcédﬂﬂrtdﬂﬁhﬂ%ﬁmeéﬁ%ﬂﬂ B WiRkstthps obg#p Pragnesi um
30 sul phat ?nmayaa@@r/@t( -4ndeeniRaygedngl) eq@w)ez aaﬂmcﬂnymua]dmmlamgh vacuum

e o B S R B SR Era%%%gf Bl o BHBYS o

245 g (40. 600rdkH)*.95. 6% (3S, 4R, 5R) - 3- (4S)-(2,2-dinethyl- [ 1,3]
di oxol an- 4-yl nmet hoxy] - 5- hydr oxy-4-[ 4-[ 3- (2-

(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



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 Cct ober 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 net hyl -[ 1, 3] di oxol an-4- vyl rrethoxy]

- 5- hydr [3- (2-nmethoxy -b enzyloxy) pr opoxy]

- pi peri dYVﬁ’ f"g[’%ar boxylic acid tert-butyl ester and 12. @l‘ﬁsmml ) of

3-chl oronet hyl - | - met hoxy- napht hal ene [exanple 1) (a)] Were di ssolved in

;gg mm ﬁf glhln %@% gskf:;gersz 5(%%1 e%ngs){m@md,ztdiﬁﬁu@} Fﬁggécfxlaﬁgeﬁl ) of
I U y [ I u Y,

the m xt uﬂ’ [r@zd 0"’(5?‘?{ fB‘Hf)"écﬁ%'?'D‘?lés ?%?r\fvas %’hﬁgﬁ‘%m eact i on

m xture was poured into 600 M of ice-water, the product was extracted 3

times wit(e) 3092gi(3bt nanhléKBRAR;@S)o&-@abﬁn@YIma@esyl\‘méf[&%héanthlce with

distilled %@}d%mlafnh@? 1:6th68]- 10V R)- 1 FREH R SihyIPpist-alAs 8] difss'dhteariﬁdomﬁsi |

concentra ed in a r-jet vacuum The ;%gs % 11P Ia Qg)?)a ﬁroduct was
ety 5{%&%@1 1§ SRS Af X 2G84t B Fetr hEVhahe! et hy!

chr omat® g
acetate ( QEaJranl)afSr phhoedsUBrtreatidn yiiahteds 28nTiltgred 36d evapooityd yid@ingd %2 g

3S,4R 5 1, an-4-vime -
((ZII oxol an- ﬁm%l— r(reR %ﬁ%ﬁ 5, [%i (?% (?%lle?rlél H% ‘LOXOI e o%‘/‘i %)r4030>2’y] xghenyl ]
- 5- (4- net nbwl)n%zam T aZCS?]PﬁléiSHMVSp?Zﬁér Sﬁé%}e | - carboxylic acid

tert-butyl ester as colorless oil; Ms: 772.5 (M+H){. 15 (g) 28.5 g (36.9

mol ) of ((a;s 26% 5L @nfrhdB)rude BRUMEyl(49) A 23} dinethyl- Hn3ldioxglanet- hoxy] - 4-

4- 13-2- e
Lap ht hal e mtietﬂz%d%%) ehrelﬁﬂ? - M%hgajrogl??é héygiég) @r?ggﬁ?yl e IItﬂer wer e
di 5S0l vedWRHT i%ﬁﬂ"rte@)?m&l?r@p ‘ tegt- ]:IBI@' Ifaﬁg‘i’f’aiel%’drﬂ’* 48dél Fﬁ‘FBPi

hydr ochl OEdcﬁuﬂCHydrdaBntdnﬁ&OThe feactidnnikiard wasahen sideté dordr loguai 56 ra]t2P5C max.
and theregf by re%hen a(%déagnmm@w@a almmz@forrgfm@cgﬁswaglagﬁﬁasr NL&r 22

hours the Feact. oured into 1ce-co ogen
car bonat eﬂwlﬁaﬁiﬁﬁd t0 Pﬁ 7 woh 3G wh N A sdreye Aeaedtshabescaging ff‘Wﬁﬁ‘@ﬂuct was

ext r acjised i hve Githis08 $nlWf Wateb B8raded ditiglth oith 560 ﬁaﬁﬂ&mmﬂg&w the phases were
washed with distille e the rﬁ‘qgﬂ te, filtered
and concefit8* 8l g‘aﬁeﬁwﬁr%?SBBJmceetmvaog%%lrgﬁgw%é? the 8%{“#%;%'6{? alned 20.9 g
(33.1 mmsglpha@etf&te(eﬁ)an@m{nce(lgsedR1 SRjtejet ‘{asmzns The thus-obtained crude

[ 3- (2- met B bRRZRE S YtbgR pmwdihcahawﬂﬂdl&ﬂdrém@mmh@&hynaamemaﬁayn 2-yl et ho
??\//LH) E' e ;mé’r'zgvege | °X§J TPﬁﬁQ?”?@H S Oks R 3 S 0 £5@s R - M PS2- 4
(R - 3-2( 3& m}ﬁioﬁz@an%wﬁet&w@dmimx# (Bedsbppynybrpipesdiie- 1 phgopdiic - 5-
(4- et hox) = A3RNERG] &Rerds Ko BSOS MS: B LeONdiTy- 3- Yl oxy] - propane- 1,2-cliol

(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)".



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 Z2dPctobgrai®d3 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 mMl 2N HC1

sol uti onwdbgdseafter, the reaction m xture was dil ut ed wcrlEr6O®sss | of

wat er extracted 3 tines with 500 nil &% -di chl oromet hane, the organic
phases were washed twice with distilled 35 water, then dried over nmagnesi um

sul phat e, (0 t 2428 (40fmaeh ©f SR Ba-3 4R - ke Gmephot-1 Loldienrplan-frhe
0 oh or oMl L et (0D e s bt med. 28, 7

i chl or onet hane/.nmet.han e [ u | :
(323 nol SHDS9tERTE BT PGSV a3 MUYl Bety et Aty 2. 7 O
(3S, 4R, 5R) n@philizdmye-[2xazapki Nyel] ye disselyedip| 150 ofl of N -dimetylfrmpmidauydeaxy) -
pr opoxyk- phgsy bid Breb 0B NED0imBB Rhiddal:L Rydid¢ | dispbldny b5 Ri iR efihetal il was ar boxy |
ic acid te&%—b | ester, as colorless.oll; 55:732.5{? I-5|)*. ( 23.65 g
(5275 ol Fodsit Ybbcankigidhe SRR SRR oo SRP RS R Lest e (- 5
met hoxy- bereasticmxyixtyre oporatredinerifiojml-of ice wapest the RyodugpMasextresied 3 Pmest hoxy)
pi peridi newﬁh 650 RPBYths, BEbfkabie phashiihatk wesk@ twikowRh disBB& wad, tnkiRan
pyridi ne and treated I'le tlérl rapidl,y with 31.1 2 1)
Y ol - SO BeRP ST SR ARsS T PETaEin F M40t VO B SaTat I e, 140
m of wat esbrained dride prodntt was thiamadigofphedion sibragehdierh mamdrestfi rri ng
conti nued 1.1 ] 4 ) . ' ' e was
10 i 1 ut e oty 3 GHsFe o G ?"nigaﬁf‘% E%é?‘%? *fgt{l""’“"‘%%
di chl or one(—”ﬁéﬁe?R)t%éMﬁ}’ééﬁrﬁeﬂqﬂﬂé’é&E"m‘*'%&e kA& SRRt h 400 M IN
HCl  sol ut i sehzbgy)ipdopexyMphéhyl] B (4-inkibdxy-waphtialent helmetlhdgdl-pipeeidirealynesi um
sul phat e, Lk S Sheeia 00 6aNGE0I L bBHld: BaAay et helmyvacuum The
t hus- obt ai Fed & UHe pr oduct was ¢ roma%l’ograp eo( on silica gel with
di chl or onet hane/ et hyl acefate (911 j ving 21. of a4 m xture of the
pri mar y>andgh Hé-~1%( &cl@ﬁﬂ‘é%@f&&;ﬁ@?gﬂﬂ%ég%%m%&%l&ﬁlcg?ﬁqlﬁét silica gel
gzl gn/?(wsgsLfgg]ehﬁxﬂsn@/{&-ﬁm—ﬁﬁmﬂy—ba&ﬂoﬂ)q&npoxy]-phdﬁ:d-i—&—&lleghc(ﬂe. 9 mmol )j .

. 69 : 13- - (V= 3- . s xy] -4-
(4 [3: @@3@%&%4-&@%@@% W T %."*‘Sﬁéﬁ‘*fﬁ?é@ g*rﬁé%’ Syl
napht hal ent2-ylof abs- masthanolat %G, tognrids myﬁfp wkpdlens adippethaigler as
?Ol orles s) @id Bﬁzmerg ﬁ@E{é dfdpwlitetl 5°@elax] add Brefedfted themmdthize Wias5Pamed to

3S, 4R, 3R - 3ol EaRL- 35y Oié’ﬁg 8 i j wa red into ice-cold sodium

I 3-41:0 ) 2Pt xm-ﬁ-raﬁr-n-e ABXY -~ BENZy T oXY) - pr xy] -

|(q§,|o] EJ g_é h}firogeélcgrboné/t)e scﬁut?o%o(l){io gsEdiurxrlé hygrzgggar]:?on%te) gnd ¥heoprg uct W%EO yl-phe

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),



(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 mol) of

(3S, 4R, 5R) - 3-[ (2S) - 2- hydr oxy- 3- (t ol uene- 4-sul fonyl oxy) - préZpesigper 203

[ 4-[ 3- (2- net hoxy- benzyl oxy) - propoxy] -phenyl] -5-(4-nethoxy-naphthal en 25
2-yl met hoxy eridine-I-carboxylic acid tert-butyl ester were dissolved
in 530 nﬁg ogp‘ﬁéfhyl sul foxid and treatedgwhile stirring FT’FBBWE‘?Serperat ure
with 90.7 m (454 mmol ) 5M sodi um hydroxi de sol ution. The reaction mxture

was then 5}7260 1}9,%1{)' E@szsda,i] Q,-pmﬁo&yﬁ@f?ur@(ﬁfme\ﬁ%ﬁ;d tw,%tract ed

twice with I C as ) th

di sti | | ed PReRO¥Y)-Phensl)- Sd@reathevemlﬂggﬂé%?dﬁ%@ Bﬁfﬁleﬂl -1 &PRexdifge l\glo
concent rattﬁtlbuuiﬂ atapas elorjesd oily MTAN 5 (MMeHE . were t hus obtained 14.7 g (20.6
nrnol), 99% (3R 4R 5S) -4- [4- [3- (2-methoxy-benzyl oxy) -propoxy]

- phenyl ] ( %Yo I I ~4-[4-[3-(2-

2-yl met hox% %f@%g@ | ?g%?@ﬁ]ﬂf})y? [(plep)) 2r3|, gllhrxdmxyggrmoxyygl é‘ gc%d
tert- bk yFneéE%Tbeay 0’%‘ SPEPPEE PRSAY -m*?%&ﬂgneﬁa&ﬁﬁ gn-2 )ﬁ‘y 257~ g (20. 6
mol ) of (E3RridiReGSarkoxyic {cat teR- bmﬂhebeywbemhqsblemju 108 ﬁﬂqmyx]imaﬁnd treated

phenyl]-3544 %ﬁ%%ﬂfﬁﬂ@@?h 1@2 HB?HE&R?&M éIfLm g,g,g};%oxy] pi per

i di ne- 1- car% ert ester wer e dISS

N, N- di et h‘}ﬂfmélﬁﬁm?m'émﬁﬁ@mfwlé%ﬂﬁé‘f yﬁtﬂf&%ﬁﬂ%ﬁ%@‘ﬁ%{f@f/@%@@&g@tﬂdﬁdng with
2; 9 m (%ﬂ@sﬁmﬁ ):orﬁmﬁ&d &@dﬂ&;ﬂbﬂa 40phiabes. mﬁeaﬁmheeéa@étBﬂauﬁG;ra;:EBOOI 03553
-31 nethy SQ n_in t then stirre
for Tetthoanide Wity pRll o0 fmes P 20838 AN ShUE BB IS 1 5007
of et her pﬁﬂeswgamh@d#ha@f@eeﬁwﬁkéOQ/\m]shTééicﬁl\EP]@éov\P@%“ﬁFﬁsﬁth distlledat er, then

dried Oveha&?gﬂ&ﬁdﬂbﬁl&wﬁbﬁkﬁumfshi gfeeHitabdlanC@neat#ad 84 walergetat er - j et

\[/acuum TE% }%BJXV\AJ;L% Ea &2 uc{")}tgs %hz[omfgo {?L%%?QQ 5%2 S, 4R, 5R) - 3-
2R) -2 P |

pr f)pog(y] ;iftb}mydriietﬁar(elhﬂqﬂzawwq/(-%]drgmhaEbﬁSEf ympmyl}emrpemaddmlef r}%ar boxyl

ic acig at@%te @6h GPAPHIPEESiIRE bel MBmntkbnghebdMidribdpropdnol 49- 3 9

BNt pLxs sl i i e
- 5- (4- net hﬂfoysympIc;srbpd;@mqmwe{:mkw-ﬁ@zﬂppﬁrprdpwe'%4phem>ﬂbéa(9:4mﬁhw d

S T A ) el et dare i L 1

dr opwi se BYISTH86.44 +H)a}?d1dt1h?e$ 7 mmol é-r’n/ﬁ ()%’Is&ké&ié [(%%}‘ﬁﬂ’éfdfw
t enperamt u(ietueh- l-@ﬁlfon?r&x{jlppﬂo@ot}ﬂ% fefsti- nmthmqifbamlom}}pmwm]dphanm-ﬂ-ce col d
sodi um hyf’éf mggnng(r: %zrzptiﬂh en- 2—y1methoxy) 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



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 nagnesi um sul phat e,2% @¢tpbere?f03nd
concentrated in a water jet vacuum The thus-obtained crude product was
chr omat ogvr a&r’\ed on silica gel with dichloronethane/ nethanol (9515). There
were thudV@eWedihed 9.3 g (14.4 mol), 70.2% (R) - 1- met HEHEPYSSS

(3S,4R 5R)-4- [4- [3- (2-nethoxy-benzyl oXy)-propoxy] -phenyl] -5-(4 20
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t et rahydr of ur.an, “treat eld "y tﬁ- %_z:é g(a}gf odi um hydr ogen car bonate and
stirred fdfrtRThRRERAs Fotoriess i A45H&hsi on was then diluted with 500 m
of water and extracted three tines with 300 ml of ethyl acetate, the

or gani ¢ - phésed5.dugr(@0-hahediob et RP R h3d{ 28012 edgoxypdrmethoxy thsep oy - &dt-6¥rer

magnesi um g Lhdhadhentibtye peshb G- phomg LS 4-alctitbxi haghthalef 2-Jikthogcuum  The
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met hoxy- naphitiba( lelne®@g yddinet hpdnogep cpbonalé)rand tyd mrihct was epeagted thoke timds | n
anal ogy=t Q.- 0 [ i ; A .

(35, aR Ly dl o BUREEIIERBRRG e Shap Rl pATLE h bl el v B (.
[ 3- (2- net W&@Q OYVFE FRAZREHYR _srlblpgﬁt ered and concentrated 1n a water-jet vacuum. The

phenyl ] - 5thds-sBtiihaksmaaplodbalven-chromharegraphed)onpiljpe geldvithe- 1- car boxyl i ¢ aci d
tert-butyl,,. [ | h) - W i i de in
i Tt byl o dict L RLb SR Eor b 6) ) TnehPiert AR LB Minta's!s SAY!4 b 693,

(R)-1 -methoxy-3-¥(35,4R,5R)—4— f4-[3-(2-methoxy-benzyloxy)-propoxy]-phenyi]-5-(4-

20  methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propan-2-ol as colorless oil; MS:

646.3 (M+H)".

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)™.



(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 - rtober Zi03as
colorless oil; Ms: 714.3 (MtH)}. (b) In analogy to the procedure descri bed
in exanp the (3R 4R, 5S)-4-[4-[3-(2- methoxy-benzyl oxy) - propoxyj

- phenyl ] W%&Télg&et hoxy- napht hal en- 2-yl ngt hoxy) -5- [ (2 mgé)m?ss

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

(3S,4R 5R) - 3-[ (2S) - 2- hydr oxy- 3- net hoxy- propoxy] -4- [4-

[ 3- (2- net hoxy- benzyl oxy) - pr opoxy] -pﬁen¥I1425 (4- met ho) cy-

napht hal en- 2- ylnethoxy) plperldlne I ylic acid tert-butyl ester as

colorless oil; féR i 0O (c) .In analogy to the Er ocedur e
descri bed |G$)éxfaﬁ‘bP§Y i)[(—’(s ‘d‘%@ RS oxpbenzAcyy) spropoxy]-phenyl]-5-(4-

hydr oxy- 3- met hoxy mittRixgyphthéten{24ylmiethdxy){piperiei-Blohi - pRpay b @XY) - propoxy]
-phenyl ] -5- (4- nethox)-naphthal en-2-yl met hoxy) - pi peridi ne-|-carboxylic
acid tegt-butyl ester was deprotected with HCl in nmethanol to yield the

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

- phenyl ] -5 (4 nmet hoxy- napht hal e yl,net hoxy)

pi peri di n{8 yI'B# Oﬁ’rtﬁﬁg TS U ESEIE}? e3it ST gﬂ(z)t}yg(%é&éﬂ?g SNRRFE 22

Cct ober 20ﬂardm29@bﬁéﬂe73-sﬂ&&1yﬂia®ﬁ}/pﬂﬂﬁiﬂ -4-1 B3 B-@aahbey-Bengxyl) -propoxyl-

ﬁﬁﬁhfﬁ I5R|)1D?’§- 1| dnc ﬁﬁr}%%ﬁ% prgﬂc%é’l caRiEL kiRt Su Rt hoxy-
- 3- (2- net &Ry eé%fﬁﬁlﬁ}) Wsarratedan W%IB&W@I%% ide i e

defﬁr | ’mag (BR m&aﬁm [@-[3- (Qkﬁze&xbﬁ%ﬁﬁﬂéﬁ)@%péﬂ Phep}-(32(4-methoxy-naphthalen-

met hoxy n X

(4- met hox? ﬁé‘pﬁ’[ #QI ?*&g?’éﬁn&yﬁo ﬁg éplx%n(ﬂ 5’[5) ’Caé%x?dé%%ﬂdr%ﬁﬁ‘ubéwfﬂﬁ z’pr’eri di ne-
1- car boxyleplorigssiodhs Tt/féri’l‘ikﬁ@ﬁ éster was treated with sodi um 2-

met hoxy- et hyl ate (prepared from 2-net hoxy-et hanol and sodi um hydride) to
give the 1®)( ISarRdyR> ﬂﬁ’e—prbcedure described in example 1 (k) the (3R,4R,55)-4-[4-[3-(2-

(2R) - 2- hydr tho

benzyl oxyfn;()a?% 0313?‘1?)715%@ Pﬁéﬁs} 4;91?%1?%%1# e"zé?} (2S)per| di ne
-1- cadbhowHriryim axx e?lpﬂﬁwﬂ ceévp@rhcasldém guwb@@r wes treaw@ wmhes@dmreww

(b) I'n angh at&mmadaﬁ&ﬁﬁd#ﬁﬁnﬂ@@@r iehitie (385, 6R)3- B28)2-Lydr

8 R k) ML s B R | (3
phenyl ] - SnQFhMtMnyhnn@pm)HaPmdm%cmmypdpﬁrbbmﬂybhsmeaﬂ coballeboilyMS aci d
tert-butybaes (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)".



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- net hoxy napht hal €2-Qctobersd0Rdxy) -

pi peri di n- 3-yl oxy] - 3- (2- met hoxy- et hoxy) propan-2-ol as colorless oil; Ms:
690. 3 20 ExanRl e4 (R) - 1-

(3S, 4R, SRYOP‘L“F@ (2- met hoxy- benzyl oxy) r opoxy] - phenyl FETEPPYBR 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- nmet hoxy- benzyl oxy) - pr opoxy] - phenyl ]- 3-

(4- met hoxy- napht hal en- 2- yl net hoxy) - SE - oxi ranyl met hoxy] - pi peri di ne-
| - carboxylic acid tert-butyl ester |ssol ved in 0.45 m (3.6 mmuol)
8.03 Msolution of nethylam ne in ethanol. The reaction m xture was
stirred for (R3-InH@$$RAR)Z6iE-Bri2anethasdunziggkpiopomtehead bt @rmahetir e was

t hen concent rﬂ,; d1bh- Q_y\ﬁ@&ﬁgxyj)_%gpeﬁaﬁbgj%ﬁﬂit (tzhlgeﬂlby}setﬁgx}qlﬁrapmg dgir ude
product was chronatographed on silica gel wit

di chl or gnet hane/ net hanol | sat. ag. ammoni a (95/ 5/0.1). There were thus

obtai ned 52.2 ng (0-049 mml) 70%

(3S,4R 5R) - 3-[ (2R) - 2- hydr oxy- 3- met hyl anzi no- pr.o 4-14- 2 t ober
2003 WD oola648hearpm5 Gby pasEisre desgibed (3 e??@%ﬁ%g)gk%éﬁz(ﬁ’égﬁ)'ﬁ% AT

- phenyl ] ﬁle&fb NpRdPokALsHRnA}-) yJ 1-aedtiersthphthblpenidinedoby s B BRYY | i C

acid tert-bu

th;a proced%?“a@?ﬁ?’ﬁ’éggﬁ’% lorI 7D x%‘ d(cﬂ\@ft blﬁig%r(‘%‘r?% g&flf}?{% "gn-qal o0y to

hydr oxy- 3- mﬂfmycy-aﬁaziaﬁo{mepygd(ﬁ)om 320 gndjurp divdgidek y9 spieohexy]
- phenylyh g%:ﬁ{ls e Dmé’thbf goplébrp]eu [dinez-mekefyoxyl i ¢
aci d tert ut ster

ect.ed 'w nol erl eld the
(R) - 1- [(3sbf2w18§} “PRPPRY (@eﬂﬁfﬁg‘;wm%‘éﬁiﬁwﬁ 6’&8%598?? ‘ﬁ‘ﬁ/i
- 5- (4- net heatlyeryliphtitisdrehug} gstarat dobolpds-ofi Wer 198i4{Ma-H)".
yl oxy] - 3- rret hyl am no- propan-2-ol as colorless oil; M 645.3 (MrH) +. 10
Exanpl e 5 [x?n arlaldby tb tﬁ@ @céd%fé@scraoed[m (a%)plelﬁﬂgimw@sgnwmnagp(amp--5 -

fﬁeﬂ‘;’éﬂ."?m@@ ?-?é %ﬁﬁéﬁ S mrbonft-BoR Gt %enzaﬁ@ﬁ’?"é‘%nﬁ‘?iSE"é”( 499
mol ) db 1pRengl] tﬁr-mmeﬂwmﬁplpéaim—mwm}@kmp@e@nﬁﬂ -ggpxfic ¢rid 1atbyR one,
138 ¢ (99&1&%' oie&; RbteBRd 335! MO FAHPAMV &0 Xﬁldsthfef(m-laﬁs@m 5R@L4t[l4e[3r-(eactl on

m xture stirred reflux f.o
methoxy- enzylioxy)-propoxy} phenylpg?4—methoxy—naphthalen- 2-ylmethoxy)-
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-



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 dﬁj%;ﬁ&l’%égﬁ magnesi um
sul phatév /%82y ed and concentrated igga water jet vac

t hus-obtai ned crude product crystallized, the crystals were filtered off

and washege_dth hﬁﬁfﬂ&y PRBbRy]- MRAR] -t:hMSm@@:Bﬁj( Rgshitdeoglbd@éxpymol ), 44.9%

2-( 3- bronD r.Opox zon tr|Ie as col 39, 241 +. 25
T ame%&y’%ﬂog%h S Sk ases Tl S i B N he
(3S,4R 5R)-3-[(4S)-(2,2- dinmethyl-[ 1,3] dioxol an-4-yl nmethoxy]
- 5- hydr oxOb-) 4lr( Analfgwrtgxbﬁ priocedpirg d@mpberd i gremple l:)a@bﬁ‘;@y(ﬁﬁ,éRéBDé kaR¥-2but yI
((agtSeLRWg% o?o;&y@ﬂ{@qm@%@!ﬂ@iéjﬁberﬁ?lﬂ D rob b)bﬁ ny. I%JSSI d E Eel

X X i me
[1,3] o>£ oY %ﬁaﬁé‘%ﬁ%@]ﬁfg&ﬂ &ﬁéﬁg“b“g? br?gﬂl" %“é b‘S’SE tﬁ e gwas Y
tert - but yepresiced wish HClcinl oretless] oi lyield/Bhe 3B3-1¢[KASAR5RY- [}1)[3I—ﬁl patdosgy to the

procedur g Eijrfbi: pﬁ X 4Het}(cfx;\zﬁ BtHaRR- ﬁﬁn@@o 138{'i§.fn(-§—'
SYSQSI gggk?xi/’i/ pﬁ%@ﬂ‘}‘/‘lﬂﬁ %Pﬁéﬁs?ﬁsﬁﬁ%zaf c(é/llr% yI i c aC| d tert but yl

ester was reacted with 3-chlor orret hyl -1 22 Cct ober 2003 WO 00/ 64873
PCT/ EPOQ' 03555 -35 net hoxy- napht hal ene [exanple 1 (a)] to yield the
(3S,4R, 5R) - 4-[ 4-[ 3- (2-cyano- phenoxy) - propoxy] - phenyl ] - 3-[

(4S) -4 2-dirnethyl -[ 1, 31di oxol an-ﬂ;ayﬁ%gghoxy] -5-(4-

met hoxy- napht hal en- 2- yl net hoxy) pi peridi ne- 1- car boxyl i c acid tert-butyl

Goscri bed PrCmYECR T hERIAd @@'ﬁ%woﬁh f?e el P ocedure

cyano- phenoxy) - pr gpogthp d}n 43’1 -phenggyl-propos 'rhqéﬂwtlfﬂ [ 1,3]

di oxol an- 4-yl net hoxy] - 5-

(4- met hoxy- napht hal en- 2- yl met hoxy) - pi peri di ne-1-carboxylic acid tert-butyl
ester was deprotected with HC1L in nethanol to yield the

P S i i i A
pr opoky] PERRAROYIEE ispalveddn Wf%‘&*ﬁf WS> L0 @Pé?ﬁﬁi“é“ 6 2- [3-[4-]
( 3S, 4R, 5Birbandte et Rihed-aligedraod thSreamionanixyre @ﬁﬁ!d/l]mc}eBﬂ(ﬂ@foth’lbm;t et hal en-
2-yl met hoxy) R RS Aifednt) kne RBANLWLL ARPLARRX e ARSI 7N ehtridef in a
water-jet vacaum. Thereafter 250 ml of ice-water were added and the product was
extracted three times with 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-



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 din-4-yl]- 22 October 2003
phenoxy] - propoxy] - benzonitrile was treated with di-tert.-butyl di carbonate

o yield th S, 4R, 5R) - 4-[ 4- [ 3- ( 2- “ph ] ) e
LS ol g, 5 -4~ [4-[3- (2- cyano- phenoxy) - propgaglephifay! 1 -3 |

35 -
propoxy] - 5- (4- net hoxy- napht hal en- 2-yl met hoxy) - pi peri di ne-1-carboxylic acid
tert-butyl me%&ﬁﬁaﬁ,&ﬂ&w&&ﬁ?m o)] tolViRild Hed 36 MesR)-Lbis-[3n2ag@hegy to the
procedure described in e anﬂ e (21 Elz)d.t hﬁ; f_ﬁS}]ﬁRdxgﬁ 344']_[1&11%3'](-85(4-
cyano- phen WQTP(SW]]‘P%H% Sﬁ"ﬁ S)g2s pdimethy!-[1,3]d1 y. Xy
(2R) - 2, 3- dinkthdxpraphpratepeiylnethoiat)-pitehiding=1-carboxylic acid tert-butyl ester as
napht hal en: 45 yJ. et Rexyss-@ifagyi di ne-1-carboxylic acid tert-butyl ester was
treated with 25 tol uol -4(-sul fochlorid to yield the (3S, 4R 5R) - 4- '

4-[ 3- (2- cyanaq- phenoxy),- propgoxy] ; _phenyl - 3-

(25) -2 fyct Dy DA T B} CPBBO R e (S ABPR Y+ -

napht hal eney2ny-phetopxprpppivheheni hé-[(453 D dinydthid- (28] doxdan-4tylregthodfer as
col orl ess f0an , MyshB8RH(MiEhoxtf-bideRdRRAL0GYokAc bOE tRE-BaGTMEwdesCr i bed
i n exanpl e %?Ag%]j) the S, 4R 5R)-4-] A-] 3- &% ﬁ&é

cyan- pheno$&PT e g’ﬁ‘éﬂ Fnosig v €% 3['%{ ffRSS-R()fF’GI(&BP]'@i?’A-squonyI oxy)
pr opoxy] - Sdibydront proxysyhapitehexy-2aphthaenhdsihethbpgrpipkrivind4- g hpheeytli ¢ aci d
tert-b I - I i ! oxi de solution in

i et by P PBEh B REh e Rt RO QLT

[ 4-[ 3- (2- cyano- phenoxy) - propoxy] -phenyl]- 3-(4-nmet hoxy-napht hal en-2 22

Oct ober 2003 WO 00/64873 -36 PCT/EP(c)0103555 - yl nethoxy)-5-]

(2R) - oxi ranyl met hoxy] - pi peri di ne-l1-carboxylic acid tert-butyl ester as
colorless oil; MS: 695 (MrH)+. (d) IExamplfgy to the procedure described in
exanple | (k) the (3R 4R 5S)-4-[4-[3-(2- cyano-phenoxy) - propoxy]

- phenyl ] - 32 (4-ppzhar ypRIB[ANIR) 2 -Bidrdxy-B rmtthexsy propoky ¢ 28 - nfethoxy-naphthalen-

oxi ranyl met hoxy] - pi,per | di ne- 1- carboxyi i 1 L& Lol w er was treated
with sodium met hoXi% e&’ﬁ*ﬁﬁ{?ﬁf%%ﬁ} #Do?nna&kfgéo%tc%y]yl e Jgim?%tg
(3S,4R 5R)-4-[4-[ 3-(2-cyano- phenoxy)-propoxy] -phenyl]-3- [
(2R) - 2-1hydr oxy- 3- met hoxy- pr opoxy] - 5- ( 4- met hoxy-
napht hal en- 2-yl met hoxy) - pi peri di ne-|-carboxylic acid tert-butyl ester as
col orl ess (aparth andiigy 1/ & prddeditge ded@ibed n tamgphal gyhe 236 [(FESBSRISe
gez ﬁ(r)' bﬁgn['g(k%@ﬁﬁirﬁg%%)?ﬁ_ﬁ%gn F?-@-?f}ﬁm@@z{pﬁtﬁaﬁiﬁyﬁ&‘thoxy)—piperidin—4—yl]-
()ZIR) . 2-phyd?h§i%9 pwﬁg]xlgggﬁqré i &yps g‘gEZ(tQ!ﬂ_ 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-



met hoxy- napht ha] en- 2-yl met 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- net hoxy- pr opoxy] 22 October 2003
-5- (4- net hoxy- napht hal en- 2-yl met hoxy) - pi peri di n-4-yl] -phenoxy] 15

propoxylwbeiiens rile as colorless oil; Ms: 627 (MrH)t. +§00 g%
(3S,4R 5R) - 3- | (2R) 2- hydr oxy- 3- ( 2- methmcy et hoxy) - propox f%' ﬁ nmet hoxy-

napht hal en- 2- yl net hoxy) - pi peri di n-4-yl] -phenoxy] -propoxy] -benzonitrile
20 (a) | nyhmethogy)-3-6(2Rhrexprmireethory}depoidiizet cirbogkangd ertlbutid)estehs

(3R, 4R, 58)601%1.{64,-5 JﬂSIVf8269§M@QH phenoxy) -propoxy] -phenyl] -3-(4-nethoxy-n
apht hal en- 2- boxy) - 5- 2 2R) - oxiranyl net hoxy]

- pi peri di nex 1car | i aC|dtert est treated with sodi um 2-
ot hoxy- ey 1 B aR RO ST B0 De o dba il hyanade) T o
gi ve t he 2pano-phenoxy)-propoxy]-phenyl}-3-(4-methoxy-naphthalen-2-ylmethoxy)-5-[(2R)-

(3S, 4Rs5RLs#adls Lélo %;n’egnmecgpasy&h F}QP%L %ngaltr%u@ﬁ %mﬁxdroxy 3-(

2- netho)cy- et * met hoxy -n al en- oxy

- pi peri di Feethox f'c‘&r% Yi@F‘Ba‘Péietto Wﬁ\dﬁ’e @§t4 PRY4- édﬁéﬁ%@@ oil; Ms: 771
Eg'\,/EHZ - 5( pheroxyppadragy]-phenyljes- ﬁanpeduﬂmx@esmét]h@@@brbpoﬂmnmhﬂetﬁoﬁl) the
22 s S S U s o

apht hal enM& ) pi peridine-|-carboxylic acid tert-butyl ester was
depr ot ect ed W|th HC1 in nethanol to yield the

(22[ 3- [‘Iﬁl [ (86, FRutR)gy3e ki{ediRdeccdureydtsaitied Br example 1 (l) the (35,4R,5R}-4-[4-] 3)(2— gi

met hox - Y, n hoxy) - pi peri di n-

4-yl'] - p eno@i%z’x@r}gggf gﬁez%n]i_?? 4?{2)& Bgﬁ%%{} etglgx}fgoﬁloxyﬂ/goéén ( M+H) +.

22" Oct obefeduns EPpeyidingdsar mcmdﬁm-éuwl ECRYWas |

Egs 45 5P<lepr6tec(e4wi&iﬂmkthﬁﬁﬁiﬁoﬂlﬂi ﬁﬂdf&w I”BEMh{(P?fS@R SHb-s-ﬁﬁéR) - lﬁd.roxy-z»-l o diof
ni tro- Y i 0o

5 (a) In 1Lz:%’na q‘gk ?%%ﬁgq)ér%%ﬂe}% e sa(]:er%l ggl ﬁﬁ?%xﬁj H?Eé)epn?xﬁl t r ophenol

was t 8at BXPPOW W@@@Fﬂﬁﬁ%@lmﬁﬁm%bﬂ%lﬁ%ww 1 3-di br onp- propane in

N, N-di nethyl formam de to vyield the I-(3-brono- propoxy) 2-nitro-benzene as

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

described in exanple 1) (e) the (3S 4R 5R)-3-[(4S5)-(2,2 10 disnethyl- [ 1,3

] dioxol an-4-yl met hoxy] -5-hydroxy-45{4spydr oxy- phenyl)-pi peridine- | -

carboxylic acid tert-butyl ester was_f—%lgt)zed with the

- (8-br oy [%rlo l%(é/ &R%R 5t r(Z%\) -2-hydroxy-3-(2-methoxy-ethoxy)-propoxy]-5-(4-methoxy-

naphthalen-2-ylmethoxy)-piperidin-4-yl]-phenoxy]-propoxy]-benzonitrile

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)*.



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 tro- phenoxy) - propoxy} - phenyl ] - pi peri di ne-| - car boxyd4 @ctabércR008r t -
butyl ester as colorless oil; Ms: 603 (MH)t. 15 (c) In analogy to the
procedure described in exanple 1) (f) the (3S, 4R 5R)- 3- - = di met hyl -
[ 1,3] dPY4H34y1 net hoxy] - 5- hydr oxy- 4 4- [ 3- (2-ni t ro-{fﬁé%’g%%%r opoxy] -
phenyl ] - pi peri di ne-1-carboxylic acid tert-butyl ester was reacted with
3-chl oronet hyl -1- nt et hoxy-napht hal ene [exanple 1) (a)] to yield the
(3S,4R 5R)-3-[(4S)-2, 2-dinethyl [ 1, 3] dioxol an-4-yhnet hoxy]
-5- (4- et hoxy- napht hal en- 2-yl net hoxyg -4- !6[54 [3- (2-nitro- 20
phenoxy) - propoxy] - phenyl ] - pi peri di ne=t= oxylic acid tert-butyl ester as
colorless oil; WM 773 (MtH) +. (d) In analogy to the procedure described
in exanpl e (R)-3¢i§3S-¢MbR]-3S44metbmy-rgphihalep-2gylmethoxy)-4-[4-[3-(2-nitro-phenoxy)-
di met hyl - [ 1, 3] di oxol aprdsxhPBhG9N Hipebid{rs-FRiopryparaty-tial en- 2
yl met hoxy) - 4-[ 4-[ 3-
(2-nitro-phenoxy) - propoxy] - phenyl ] - pi peri di ne-1-carboxylic acid tert-butyl
ester S 25 deprotected with HC1 in nethanol to yield the
(R -3-[(3S, 4R, 5R) - 5- (4- net hoxy- napht hal en-2_yl net.haxy).- 4-
[ 4- [ 3- ( 2- riad r dnphelagiip)the Prosesurs desFeRse i1 e&aﬁipife”ﬁir(%izrﬁ%gl)’henol was treated
yl oxy] - pr ap@nedlu caibehatafollowgb by ¥,8/dilratms irbphine WEN, N6 8iBnetiitfdyma®@dedot ober
2003 WO 00/. 7 | EP( ¢ 5., - R -1 [yre. - +
(3S, 4R 5R)wéfﬁl?}fi{%%inéﬁ%’?ﬁ?ﬁ?g‘ﬁfﬂ%ﬁ%@ﬂ%@@%@ﬂﬂd’ 5: 259,261 (M)
3-(2-nitro-phenoxy)- propoxy]-phenyl 1], .-piperidin-3- 23 Loy 2 4]
triazol - 1- (- gngpalagytoghe procedure des ﬂbéﬁé*g?‘at”é’getlﬁéeq&fo(géggﬁé)%éﬁﬁ)ré in
eX-ahrrpl g0l dih&sﬂiyh@l,ﬁ]B)oxlalah(ﬁﬁnﬁﬂao&ﬂ)S-ﬁydréxy-*i-(é’e-hyqlrow-phenyi)-Piperidine-1- |
met hoxy- napht hal.en= 2- vl -4- o s { 21 o X L OpOXYy
“phenyl ] - F%Oéfﬂlm&?i‘tﬁ%iﬁ? %ﬁ?gﬁ%ﬁ?@fﬁ? L 9*%7‘%%2?&?@??
di - tert. - Beengéngite sieldohafl3s: 15»39 (dsk%%-du{lgkt’lz{h%’& n-4-ylmethoxy}-5-
(2R) - 2, 3- dijayshiyxys-pi-0paid-pheboky)-probdxpk phaglipipeaidai-12caybamylib aciy yerd-
[4-]3-(2- r]Dl tr.o- henoi%%;slprﬂgﬁﬁxgé -(Mﬁwl ] - pi peridine-I-carboxylic acid
t ert - but yI PUEESET Feo R VB P oam MB: 733 (MrH)t. (b) In anal ogy
to the procedure described in exanple 1 (i) (3S,4R 5R) -3-[(2R)-2,.3:
di hydr t&xy- proporpplogy toshemroseduye daserher an @ﬁml’i‘?l?ﬁ%ﬁ?é &1-%25-?5}45%4%2'
% 3- E 2{) nit t {&nﬁtlﬁll%y])di?@raﬁfﬂgmletﬂﬁiﬁ_ i ]ny-h}drﬁiqpeﬂw?;-rmniquiebom’rpirpré!lm]fgh

ert-butyl .ester. .trea | uQl - 4- id _iLhe
(35, 4R SRERSYTPEFAR ROl i LR -55?#5%‘%%?!&?51 okl
pr opoxy] - Gu¢thoxe phphthalened pamitleh-(2)]ye W%@fﬁ35§k3'[ §)-2.2-dimethyl-
[ 3- (2- ni t rQ;3) RS RAXY-U=-yneIRe¥] ] 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)".



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 @etopex3003

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

[4-[3-(2 henoxy) - pr opoxy] - phenyl ] - pi peri di ne-1-c cid

tert- butﬁbw g}r3 20 was treated with sogi_um hydroxide s%ﬁ%‘lf&gsg

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

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

- propoxy] - phenyl ] -5- [(2R)-oxi ranyl met hoxy] - pi peri di ne- 1-car boxyl ic acid
tert-butyl te gy to

t he procedu@g K g3531§3 Ejé%@lt(%)f%%ﬁ Y nai T? %%’H‘Z&’?ﬁw@gﬁ)@ O'Bh %P

met hoxy- napht hal emxsﬁrmﬂﬁbiegp)ﬂndmf?wlp@f (%lh?élmaq@héﬂéapygpq@r%sbxy] phenyl ] -
5 [ (2R) -oxiranyl net hoxy] - pi peridi ne-1-carboxylic acid tert-butyl ester was
treated with [1,2,4]triazol and sodiumhydride in N, N-di nethylformam de to
yield the (3S,4R 5R)-3 [ (2R)-2-hydroxy-3-[ 1, 2, 4]

triazol sl -uh- nLARAXY] roPhd gt o%ﬁﬂ@éﬁ’cﬂ‘b‘e@ﬂh@ﬂﬁgﬁg @) B, AR,SR)-5- (4

4-13-(2-nit - d I d
(e Vi e PR 4 B Lt SRS st g herapropord phep! ih;foé‘? to
t he procedpiperidieseiodydgripanetaniidlavat yreftdd witheli- ¢35, biity 18R rbonste ﬁcﬂ)mla-the

EV‘éfo?r?a@%@m A B BRI . |
(2-ni t r o- pléeld owbw ProppeiRbpoy]-pipent eLﬁtaﬂe%'b@mireéthw Sfeélaf but yI

ester was hg@epdueﬁref@i;ﬁd\dwmhmﬂ@nﬂ n nethanol to yield the (R)-1-
(3S, 4R 5R) - 5- ( 4- rret hoxy 22 October 2003 WD 00/ 64873 PCTI EP00103555 - 39

ht hal henyl

-nf)-lpper la dlezi%- th OB OX h.ts f4%€€ﬁi edLscl?ib nrgx%ﬁ'lgfeg%r@§>ih 5%2‘%9@#)12 gsgngl !

VB 684 ( dFOXY@F&P@W 16 me oxy-naphthalen— -ylmethoxy) 4-f4-{3-(2-nitro-phenoxy)-

([F% - %-2 i m qaap&xyp,pyénya - fipirtbR -odRp oylit deiiedrbibutyt R6R Riab adegrod Witk keTRbhOXY) - 4| [4
enox r ropan-2-o

(a) In anaﬁ“Ifo hﬂ% H K}QJ r o@?ﬁ?’%{ ) E?QBcr I %Jh& l%hpgxdé&ll?ne- %‘ﬂfq(r%i frF?D P

(3R, 4R158)prepml 51iét riaphthalaperidmethomar hro%ky3- (z-mtrc[-nhen[oxs)-Pmpoxvl-

(2- ni tro- gheRAX¥ibeREBRIX N IboxfARReEM! thrt-bRtyl Bster as light yellow foam; MS: 887 (M)™.
[ (2R) - oxi rany rre hoxy] - pi peri di ne-1-carboxylic acid tert-butyl ester was

realed wiih ik BA820% oA bR KA Rah B Y IS YRR TS L0 Vil ¢

the (3S, 4

2- hydr oxyiafdqué @Peﬂe'%ﬁlﬂﬁﬁ‘ﬂﬂﬁﬁélWOMh5rfétIﬁ§k9xYn&@hﬁhﬁé¢feﬁ'Yhn§ﬂ1%®ﬁ’oxy) 4-1
4- [3- (2-[mi Bf(@—n&l’tﬁﬂﬂé&ﬁb)cy)&ﬁr@p@ﬂ' bhediginyibbridihpe L dathoxeidaci®ieRMbtitfliestenCi d

tert- b% y IWas Trefted Gith 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-



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

hydr oxy- 3-i m dazol - 1-yl - pr opoxy) - 5- ( 4- net hoxy- napht hal en- Z2/P¢ebeR0P$ - 4-
[4- [3- (2 ni tr o- phenoxy) - pr opoxy] - phenyl ] - pi peri di ne-1-car boxylic acid
tert-but [ was deprotected with HC1 in nmethanol he

(R -1-i rﬁ'@o@%ﬁ% 1-yl - 3-[(3S, 4R 5R) - 5- (49 - PRk dsds

met hoxy- napht hal en- 2- yI met hoxy) - 4-[ 4- [ 3- (2 ni t r o- phenoxy) - pr opoxy]
-phenyl] 2Q.gpitpemi g X Y4-{ P(PRAFO-Bheloxfs peopofyiHsinnyl] qaparidiss3- 683

e s it

met hoxy- napht hal en- 2- yl et hoxy] - pi peridin- 3-y|oxy] -propane- 1,2-diol 25
(a) I'n analogy to the procedure described in exanple 1) (e) the

(3S,4R 5R)-3-[(4S)-(2,2- dinethyl- [ 1,3] dioxolan-4-ylnethoxy] -5

- hydr oxy- 4- (4- hydr oxy- phenyl ) - pi per Eglample10 - carboxylic acid tert-butyl
ester was treated vvith allyl bromide in N, Ndinethylformanmide in the

?ggsigch;)f(llﬁ)-?t' §5 P(@S‘@R%R‘) 3. MLﬁEﬂhokﬁﬁaphthalen 2-yimethoxy)-4-[4-[3-(2-
XRTPB‘%’?Q'E F?Pé RPN Jloar bRIPPER P di ne- | - car box

[ (4S)-2, 2-di met hyIm %P
ylic acid tert- butyl ester as colorless oil; M 464 (MtH)*. 22 Cct ober
2003 WO 00/ 64873 -40- PCT/ EPOQ 03555 (b) In anal ogy to the procedure

described in exanple 1) (f) the (3S, 4R 5R)-4-(4- allylox)r-phenyl)-3-[
(4S) - 2, 2- di;yetipyhalbgylo Hle pibeioledescibyl ebheptd 1Tk SRURFSPordi ne-

3. chi or onePEPP iSRS SN e%&%%é@ﬁ%@@&%ﬂ?gﬁpow Y The

(3S, 4R1BR) {ZR Y- daelah}f];tleﬁwg(y]mlpqrqdu)e B-cpib®XyIR: azidfierreiuityllestgr was treate with
[1 33di OXQ}nﬁﬁlazél'a\ﬂél hnéexa%m&h}@éﬂylmaﬁumts a’%imkmysm;msmmrl di ne-
- carboxyllc_ aci

I t | orl
o 40 a (0.%Bv%REr '"&tfiﬁf%é'ﬁé @%}S‘Y)zetg((% tﬁ%}’?”g&%e}’ ?)”1%“’%‘?@34’ WQ-P 2ai m(stC %yl
[ 1,3 ] di (amtrarphéngady}rptdpoxﬂjpheﬁyl}-p(p&ndmehbwbwewhhahért@trbztﬂ'F-'amtahoxy)

- pi peridi % rless SRt h,%_}gtﬁld tert-butyl ester, 1.4 ng (0.0063 mmol) of
pal | adi um acet ate’ ané ng 10 (0.0126 nmol) of triphenyl phosphi n were

di ssol ved m of te of ur an ter 0 (0. 947
mol ) df | ﬁfr}hl BﬁBB‘P%S?o‘i' E‘ys@r& 5‘755‘88‘9 at“i’Pg Heggtq’e H’%%%’%g) L&ﬁ?l rred
for 4 hour}grdwwtﬁemmdmblwhgropiméffe%‘-mthoxvmph@akm%ﬂmﬁbm}‘é- é\ﬁ%-(%rgal n
cooled to B3¢ eaf gxﬂ‘ﬂhlan BB eRhirRl1-86858m€ at:llaerleﬂl-ﬂdﬁ'leqesﬁétt Ba M of
seture e e R S S A R s R S
methoxy-naphthalen-2-yimethoxy)-4-[4-[3- (2—mtro-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)".



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 sep@r@¢tederai®03i | i ca
gel using a m xture of dichloronethane/ethyl acetate (4/1) as the el uent
and yi el @dodhoi4s343 g (0.578 maol ), 91.5% JEPO0/03SSS

(3S, 4R 5R) - 3- [ (4S) -2, 2-di met hyl - [ 1, 3] di axol an- 4- yI met hotyT 2% Ry dr oxy 20
phenyl ) - 5- (4- met hoxy- napht hal en- 2- yl net hoxy) - pi peri di ne-1-carboxylic acid
tert- butyI(b)eémenalasymhgptoesrbuedbsmhﬁmwﬂnplw&}-mwh (35),4R5R)a4164~ogy to the
rocedure _) | et hyl -

p aﬂﬁ%ﬁf ppspyu B ?-rm an{ea(ﬁ 15121?0;{?2%%% @0,(;3% get hy

r ox oXy*

1,3] di |
2- y} malt ﬁé)ciyﬁ%% F‘aéﬁ%“ %“%ﬁ’fsg%wﬁ FEcs “@‘htf’e?}tlﬁfﬁw ibsmélaomphthéamed with
Eh)e] 2t(3 Z&anipﬂmr)dap}npoelzj{ﬁ&;(hslm)lsmm daillgloky- pﬁéd@gryf(bpgg&ﬁﬂe&@xarrpl e 11

a
di oxol gsn}/i?bfh“;ﬁ%nxﬁ%?ﬁféﬁs é{él %‘ lj%ornc%r-’ - H@éeﬂlé}gﬁﬁl}w d5r opoxy]
-phenyl] €% (’Wﬁéﬂ%&? by setaraseplor 554}4%%4%@4[134*@1)%“ di ne-1 carboxylic
acid tert-butyl ester as light yellowoil; Ms 790 (MH)+. (e) I n anal ogy

to the pr dcb@iéﬁg((uéﬁmrhdﬂaedf(Ba 4B)5RN-@- alt)ylo(xg;phtem 138)4R-&Reth3r-[ (4S) - 2, 2- 30
di met hyl - { benz on
plr(r)nSoxy] h#éﬁ%/ ‘% %%i‘:% Qaphlfhh%_hfﬁ@dﬁ H§n§<y3xy PH’éPfq'ﬂf’ cér boigll
ic acid E%P?X%aﬁs#ri é”stthélﬂ’ \?sé%r, aémas)m%éma patbrdinm-] FMﬂmd-’cbm;l el d the
(R -3 [(@ mzﬁnﬁﬁoﬁl%)fmﬂienﬁflﬁhmphm were dissolved in 2 mi of tetrahydroﬁlran After

3-(5-flu
E4 Eret hox(\?&%gh CP%X‘? 24 rﬁ%’)f))] fgﬁ‘b“‘?{‘!"aﬂpkﬁl"g}/‘{?lw&%ﬁddﬁ‘? gHherectiony; o) as
anor phous™éhiegtiogs: fops bo out @Bling Theteafier s the BABHoMOODE G4SEin
EC-(rg EP%)' &m&oﬁq@nna:t@ﬂh ﬂai:iﬂhQTBmﬂ of af:eﬁ;one ﬂE)en diluted V\Exth)ngl %f 7satura (d5 00 B

chl or XVITE u 0 enzene, g o

of 2-chl of ghrr"lﬁejtj ﬁ; A A Falfé%atisoﬁ]é Q@E%ﬁ?éﬁgﬂf%ﬂg%ﬁg%}mi\ﬁ Dat - Xuong,
((j:hl m lﬁhiom’t(j?ug:?alaggﬂg@ };Mgﬁef@cm@fd;mﬁlmnﬂafﬂ?ma ovar e y

i SSOl Vedmyh 4 sodi um
hydri de 5 é'oﬁ ersqlpc%gf’oﬁ% ndt%@ngégatig%m%gegﬁé%eg lrlr‘é%’ port | ons over
2 hours K&8¥ SRR ER 7S SR ™ gaca g] ‘fsé}game?BH?o%tl rring at room
t enper at udldﬂo@:ﬂﬂhaxgelétﬁyl‘asem‘lm @ the daehinamdlyiellied d843ly apEmsshmsl),was added
and t he r@lxgo}yr@sak'srmeﬂ[ @905 Defimd IR utioxSRELSHRARh N (L fREL,ON M XTLre

wat er  an |

was poure extract nes with 100 nil

of et KBr.P q”FH‘B éo%b?‘ﬁ&f’xé‘tnﬁ@i‘ plERZed mkosy PR erding hrcrnpowidis ed togs-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 water, dried over magnesi um sul phate and evaporated on a rotary
evaporator at a rmaxi num 40C. The residue (1.5 g) which was thereby
obt ai ned was chromat ographed on silica gel wth dichl or or2t®elpksrzdlane
(1:1). There was thus obtained 0.928 g (3.99 mmoi), 80%

2- (3-chl or o- propoxynet hyl ) - 4-fl uor o-1 - net hoxy- benzene as _a col grl ess oil:
MS: 232, 'P R»%} 15 Exanple 12 (R)-3- J, (3S, 4R 5R) - 4- [&'”E"”“’“ 355

[3-(2- chloro phenoxy) propoxy] - phenyl ] -5-(4- net hoxy-

napht hal en'P_tZ_ﬂ;egj nh;ﬁxéf ?3—cfﬁbr%%1‘o#_}%n§e’tly‘}l 8¥3ﬂ1_\0r0pf %ﬁ‘ﬂﬁv blmz%ng' ol 20 (a) In

anal ogy to ocedure descri I n_exanp

gsﬁygrRmS(s) 4(‘1)( 8ﬁ g %Q@ i r{’}ez){%‘bmﬁ{fﬁyhin%mrq %ﬁ%?éﬁ’ﬁ gﬁ%‘le{%ﬁ but yl

ester was Dadwdgyiiim The. B)(390668) prdp8kn) 9@—dﬂ¢r@rl—b®mml wefe\D 97109311)
EZ S)y' g' g gfa?r%@eﬁé 8?‘5% #Ndqugihf’eﬁ%ﬁ%mwaa PRENQSYE nhhAPSBhinR vavidk - 3-

- 5- hydr dxy éﬁ%élf?ﬁis’r‘i’éUPnE’é"rrbl Iwa&a‘g%f"ldln ‘Z‘Bﬁf ion5 e 2 havrekeeRiB8 (A or | ess

oi l; M5 59emperhihidt{10-168]. After ahahﬂgynhg)attrbanptmmatureeo 0325 (0i A eximbl) o€ xanpl e
1 f) the Eﬁﬁg_{; enyl] -3-

(218§ )2 5. dlsnrgrcgf.lﬁllll%d?g%aé t[r PI(]))%]O %c%]d_ ?E}% ?Med@flgﬁgxxyﬂou?b yl] [
hydr oxy- pi E@FI@P% t]lei?a?tt?@me&éf EP‘%T%‘?' gy ‘}Iqo ficoreptergnd exEactadditeti t h t he

? chl or OWBR:'E&'és with- 1@9&1&1@5 ydl&amh& taheined fharephatee wine stispquendy whshledl withe

3S, 4R, 4-1 4 2-C

phenoxy)- P”&b%k 8% ‘}(1"51}1 %n eggf“( %@haﬁ afdévar?gfﬁedl ll,almégéeva;(’oﬁag)ﬁ aEflyl net hoxy] 5
- (4- et hoxqaamwm sidueit-AEX Cbl“ﬁéﬂleéﬁ 1 6bRIng prgtograpled on

B g; t6 43% ylpCTI ﬁ& delQberﬁe‘ﬂ&aS:eﬂieilcaneWSI) . Ti®2reJvak Mhubmmnzag@zgg)@egg 2003dv\o

| na t.o t ocedur e cribed in
exanpl e | %S@Zfﬁl% ‘gPC% Y ZJ"B%%PC}HS&%H S5 a?%f)%ﬁryffs OJrlienyl]
-3-[(4S) - 28s: dBZIéBM/Mﬂ 3] di oxol an 4-y| met hoxy] - 5-

(4- nmet hoxy- napht hal en- yI met hoxy) - pi peridi ne-|-carboxylic acid tert-butyl
ester wgs deprotected with HCI in nmethanol to yield the

(R-3-[(3S,4R 5R)-4-[4-[3-(2-chloro 5 phenoxy) - propoxy] - phenyl ]

- 5- (4- et hoxv- napht hal en- 2-yl et hoxy‘,\: £44 di n-3-yl oxy] - propane-1, 2-diol
as colorless oil; Ms 622.2 (MH)- 13 (R-3- [ (3 S 4R 5R) 4- [4-

L3 - (2-Methox )yB ?(e_’gzﬁl 5%0 E’;r (02p g]ﬁgro ph%gg lprclpox%-phenyﬁms mé/thoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propane-1,2-diol

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)".



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 mml) of (3RS, 4RS, 5SR)-I| -benzyl 4- (4- met hoxy-
phenyl )-5--trityl oxynet hyl - pi peridin-3-o0i [WO 9709311, Exa&#Peobard2008)] in
600 mM of ethyl acetate and 200 ml of nethanol, 6.4 g (42.3 mol) of
L(+)-man gl d, dissolved 15 in 20 nl of met hanol and the
m xture ﬁgdz)ite% to reflex The solvent wgs. distilled of\fe%ﬁ% 9 %e first
solid materi al appeared. Then, under stirring the solution was cooled to
room t enper(@} ule analbgy ©ahd plrof:@]ufﬁades\tﬁ&dflhlekﬁﬁpld lagyd tH¢ Kmﬂlﬂmﬁ&[ﬁwﬂm

After two g
(3R 4R, 55) %%EH )‘3285;@ Itk g“ﬂ “$2dimethyl- (1.3 doxolan  TRe T ith- 3- of
(S) - hydr oxy4 ‘J’F}??é‘dmésl esbontic easd zmdq%tgreg was

e.e.>99. 5%16 rfaeec&atwmlH@lum ethanst eeRIde gRPY- [mmumaqm@@mr@fter

hydr oge i ar.coa at W t h
v oge%f;’h%%?rf%g PRI L i PR AP oL Be iy ERUER A ch vas
then tri mePaDerd@t@lb‘eﬁSéd)’ﬂesébf} M3 632.2 #dd+H3".rmol ) of

(3R 4R, 5S) - 1- benzyl - 4- (4- net hoxy- phenyl )-5-trityl oxymet hyl - 25

pi peridin-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 m water and 600
m of ethyl acetate. The aqueous ph&sempld3separated and extracted tw ce
with 200 nil of ethyl acetate. The conbined organic phases were dried over

sodi um sul f [ Ve of

(3R 4R 59) - 0oty T IRGEIL G B %ﬁgﬂ SR A

pi peri dPn-3-ol as Daph,tb?l%?ﬁ’ irh- PWHII W@e@h@@}:‘w%ﬁ%éeﬁﬂoﬂ hout furt her
purification. The crude base was di ssolved in 800 m of dichloronethane and
cooled to -78C. Thereupon, 131.5 m (131.5 mmol) of borotribromde (I Min
di chl oronet hane) were added dropw se under stirring so that the

t t - . Af t 200 00/,64873
boTl Epoo) ogdtato & 5Bt sothioh 802 ¢ R minbh BF R LB RT 1 He T A e et 1 o
war m up duplnemgl)tﬂamryipgmethyrpipcddﬁpl-kb]e[W@ He093ehExampleadét(hgdin 4B Bl of (43. 83

ol ) of cétQ{eg]Hh g@]mf%]&ngﬁww 3 }n?x?ol) 8‘1t E@W&%&@{l%%dc@ﬁ% ligeliONS

and after a IthI’] our s stir’i Ing a reaction
was cortpl eine20 minfmathrech waretildad W%hwmmbe@gbtmﬂm Thecolpmt wake 5

preci pi t at Rk Gl WRSird: §<9Jd%ﬁ&1z9¥pﬁéiédr'ﬁ§énoﬂndép}ﬁrr‘i‘i¥gﬂB@Eolhh&i@&s was

concentrated_to half of its volunme and_ cool ed second crop of

sol i d prodtRoledtagodnteamnregure e solbbipsmabyay fil&é%d %dl\?ﬁé]r‘ﬁldﬁf VE3uBnAEE hi gh
vacuum durtwterseallitibss 1212 o TO3R LB BPET-BénsK P4 (4-methoxy-phenyl)-5-
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



to give 18.8 g of

(3R, 4R, 55) - | - benzyl - 5- hydr oxynet hyl - 4- ( 4- hydr oxy- phenyl ) - pi peri di n- 3-ol
hydrobrom de [Ms: 314 (MrH)'] as a yellowi sh solid. The crdZdectpberddd was
used in 10 the next step without further purification. (c) The solution of
18.6 g (47.2 mmol) of crude (3R 4R 5S)-1-benzyl - 5- hydr ox th

4- (4- hydW885#F&ny| ) - pi peri di n-3- ol hygy obroni de in 250° %T’FPQ?%B??& hanol was
flushed with argon, treated with 1.5 g of palladi umon-charcoal (10% and

exhaust i veloynp léwﬁidd?gﬁﬂﬁk%iacabn FOQMRe LAEREATS WAFA upERIngRE Htht. To@8Aipl&e dur i ng
18 hours. The reacti on 15 TrHI :ére iltered over Di |t dg{ t he residue

washed t wi B8 TGHER epf3- AERS P dsarene Addedsn) ns were
conbi ned %T&eﬁiéﬁﬁ@r{eﬁk&@ﬂxﬂ@ﬁ%ndraﬁmmoml@s}mﬂrmf srioriyg 8l okt Pennk

(3R 4R, 59) ; rox h h drox en r| dl

hydrobromtt!?érf[a QOTRX 'ﬁég‘dﬂé ’¥3 ‘\c'()’%;rﬁ\ﬁflg ma@anaastg%l in the next
step Wbt lp:tuhpﬂtaﬂdfd lisleduqnwas zﬁmleiad TD)Oﬁitraﬁ(m (I&i)i nﬂc@hel‘glqgo( *4125 amcempdtyd wihathe
crude (3R 5-h t 5 -3- Ol

hydr obr omi ¢ %?Xcoo?%n? é%dl- seéo?ﬁdhy r%’agge%% E ona %,%P%%g&l per sed in
60 nil of qmmlmuedeﬁmdtl@@mrd drigd uud@WMWIEdPG{lg éﬁhwrsgt B (meaatmml) of
di - ter (- Byiul b pRIALS) b BlRladkitine- (aS adgetharpRIbaRIAL T oOm

t enper at ur ter addi‘tjon stjrring, was continued for 18 hours at

e G et hyleabrmidn VR 1 i B oh & Rt ol e i Ao usie vsehm  of

vater gid (fxhERGES dithbii FurdP piricaBibn. et hyl  acetate. The aqueous phase was
separated and extracted twice with 150 nil of ethyl acet ate. The conbi ned

or casur e Bhe TSP TFOR (LATONY By 50 R Rt ek Chr DL CRPAREa on

silica gd&- (Mﬁdao:qr-lﬂﬁnﬁ)-plpxﬁdmé-uﬂfhydmbmxmdeneZifhnbohneththﬁmdhsheaiher e

where thus bt alned 1 o
(3R, 4R, 58) ‘H’y?'%Pr’oxy %Wﬁhgr@%§ﬁ%{ ﬂl ey ﬂarﬁoaér(%)gy/o er| di ne-1I -
car boxyl i tydoigenatet 4trénm (empestue L rtnlqen#l@rm!eﬁe |1r3 QEATHAVS: 324

Mk e aé@i darml
(5 h;%:‘cl&g%m&&r % £E%ﬁiyc’@rgroﬂg;[&mt%‘)mg{r?y Q-é’s_% 61'4 g;erl dltﬁle&imggir@go%(ﬂyﬁ% aci d

tert-but y|m@b@nal %m@pplrsp ORSHEE FFETP 1 apdeveperatedain &ifeﬁﬂﬁqd)wsﬁsure
pot assi Umgg §{eoNatog JFER,R,55)%- ]ﬂyﬂr&yﬁﬁﬂ@ﬂ) (mihyardyﬁ-pﬂi&hﬁo Pidin-3- o]

e ol L e S VLG W i 73

conpl et e tWithouehetheppurifiosticrer 1.5 g (0.2 nol eq) of 1-(3-chloro-
propoxyni et hyl ) - 2- net hoxy- benzene were added and the m xture was sti rred at

100-119€ 4y 12.79 g (42.05 mmol) of the crude (3R 4R,55)-5-hydroxymethyl-4-(4-hydroxy-

phenyl)-piperidin-3-ol hydrobromide and 7.1 g (84.1 mmol) of hydrogencarbonate were
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



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 ext32e¢lebetlil8e 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 residue which
was ther‘%%?“%ﬁ’taal ned was chronat ographg;gl on silica gel PEVEPOVES88: 2 i xture
of dichl oromet hane and nethanol as the éluent. There where thus obtained
16.2 g of

(3R 4R 59 B s s G amt T a5 (2 P et hony-benzyl ox
pr opoxy] - mﬁyﬂetbﬂﬁérmﬁ% -beq%arrmssyﬁﬁl daa@ﬂahft@mmlsa@wm?éﬁgwor %e form
of a yel | gWisghddfiemal 12MRurd ZthefelMsditihe redctidn FoxtarS@istobledtddbok6. 1 g (32. 1

L5 b ?»ﬁ%?v?b%ﬁéﬁ%tgé ok =3 o o bR Yoot diciorometbane The 1 i ¢ aci d

tert-bugt thueelstlﬂfasd %s&@pafhtedﬁn@mx&teﬂemc& Wity 266 &nl of dichlbjonidthane. The
triphenylchl h?{;l%c ;'rg{:] gl(a)ases were 9 P(:eg sg?]jum sdfm’:rgnél evagf)rate(cj:ll mE:?‘ler réill)uCﬁd npyridi ne

wer e addef was ~s room ure ours. For
t he wor ki p:gssup: Theresidae whiph wasxha;lttef anelmwhmm@togmplvd onra‘édiug%mtbr essure

and the re o?'hl&ﬁémm% Q¥n9pr}e%a[ﬁgfjﬁvf%éelgérﬁS'%{Q%ee\ﬁ!llér%gpgot%e@f

di chl ororre ne organi c ase was wat er, then

dried ovet6.2 $@HﬁﬁfﬁRsi§Dﬁah3@I@ﬁd5-éVféﬁ9mﬁéﬂ -4ridté3-(3-eethoxrbpralosir e.  The crude
mat er ijg| ngﬁ’ﬁ ’ﬁ@ mﬂaﬁ@m&rg&yﬁk hdig ?Ergﬁﬁt_}[l’\éﬁeli‘ ifh oren dFa ¥LIFsHOT

dichloro nol as the el uent here were t hus’obtai ned 16. 3
g of (SR ~4 [4-[3-(2- et hoxy- benzyl oxy) - propoxy]

- phenyl ] - 5- tri tyI oxyrret hyl - pi peridine-i-carboxylic acid tert-butyl ester
in thehf oK dfo APhARINWITEESH(32i ImmbPof mﬂ,ﬁﬁamhﬁdromi-hwﬁfmmlw gon

at nospher 6 7 o 4R.5YS) -

(2" ot hox-BaAZpRaeD b PSRt BRI PP e S8 3B

| - car boxyéstee ire@0 mdl ¢fquytidines ¥1 g %tSanmﬂcbfﬁdﬂl@y](cEBr@ncﬂlmla)xd 6P4g(0.31

3-chl gkro \éoq DQ@&#L % Ived in 150
ni | oggNWr‘r}gﬁ¥ ?{h?mam1 (ﬁ{igr%%r?gg& éazvmt ]f d?a out 34.8 mmol)
of sodi untelmpeirideiadiéd berssi Bcw thewegtingrap thei reaqtiog ngBHre w@srfaanomedﬂéaien on

m xture Vmueé%%ané &Jﬂﬁ%ﬁé&ﬁhbﬂﬁ%éﬂﬁyéﬁam@&'%s &&Bﬁ@@&%@ﬂm N, N 30
di met hyl f ori nam de was evapqrated under re ucedgg ﬁssigrrg_‘epgg he residue
0

whi ch wasdichigremethianghs; %ﬁ%ﬁ%ﬁswaw@%‘dnbﬁ% Mer and
ext r act edsoduisiRf aiill ePiporsted bhadreemich@pRssuid) ThaghrleusiteRbeL Was separ at ed

and extracted twice w th.200, nj| di chl o than The, co ed organic
s ogby e SpaaPa e il P R SR Rl R ga g
pressure. th?bl&erftéBhedﬂﬁethhmmsed he3 ¢ bf/(38hiRas ) Sdhwdrexy36 [4£ - @maeﬂngmap hed on
silica gel whih, di chl o orEhane MR GRS E &l - SRl 1 8 Buth Of

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
dichloromethané. 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



22 Cctober 2003 WO 00/ 64873 PCr1EP00103555 -45 (3R 4R 5S)-4- [4- f

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

2-yl met hoxy) - 5-trityl oxymet hyl - pi peri di ne- 1- car boxyl i ¢ aci4® Pepbenrfog|

ester in the form of a yellowish oil; Ms: 937 (MtNa)+. (h) To the solution
of 18.3 g (20.1 mmwl) of (3R 4R 59S)- 4[4[3(2 met hoxy 5

benzyl oxwﬂﬁlﬁ%bxy] phenyl ] - 3- (4- met hoxy.- napht hal en- 2- yPHREERBRIPPI 5-t ri t yl ox
yrnet hyl - piperidine-I-carboxylic acid 5ert butyl ester in 200 m of

OO o e OB el T e B BB e dal | on
trifl uor oaegiriethoay)-8- tar}h@dmeweﬂ-pzpeﬁ@nnjl @ibakylitdcot terriuid ader in fifetferm 30- 40
seconds t&gﬁ;},@%%gpgﬂ.%%%@mg@%@ced in adry ice/acetone mxture and 10

si mul t ano of triethylamne were added, and stirring

was continued at OC for m nut es. 80 m of t hano| were added and
stirring wds T@dhf’F?IH%‘EP?%‘IS-”l%(zH'IlﬁW@ O?ﬁ?’r?e‘f’%wcﬁﬁ["?ﬁ Jir‘@ $on mi xture was

t rgatft5 885 Vr:HeHz)g(Q@'f : )J@ilrd>p@;fy]@%e@ﬁty(@hﬁdmscsalnuphmﬁle@h y&ﬁéthbbm)-lﬁytﬁt)mﬂﬁd tybonat e
an of , di or 0 t ane arate

ext ract ed H‘%ldt”IEr‘TE§a’§Iﬁ° BIYI Eﬁt'% %ngg?ﬁiﬁg e irioil ﬁed or gani ¢
phases wengdédr gtﬁﬂn@ﬂﬁfooﬁﬁdmperaﬂué t sdletiandf 4 g (B0rdabmd]) loﬁnlélmoruaemﬁu ead
pressure to.yi I I s t hereby
bt ai ned B&1EnEaPactaTh sk g aqdiIR o8 B LAY RGN

di chl or onaﬂtﬂmﬁ@4anctondethqamh01a§a81<h\es Iamaﬁhétfecmmm@dobt ained 12.9

g of X I
TonenylT. Sopqanciay BB RIMRL Bl o e R aRE ) ELQEI’.X?
aci d tert <porgyedas Pt fqrrﬁ mpigutes. Jﬁlﬁﬂ 89 nﬁ %ae%wlwrﬁdo IS SLIREMWAS\IENG) * *

(1) To the,sehithifN Diniritd. Thdéu on the reaction mixture was treated with 200 ml of a

Egﬁeﬁsl ]SRLEF“(%@@?‘{;‘E yrne}ﬁ%%ﬂ?ﬁﬂhﬁéeﬁc%ﬁwarﬁ%%’ “EPE@FIII&X% ‘Br Ear boxyl ic

acid terta Wéatk pREde6ias s@aﬁ@eadndm&u&tte& ﬁ\rdﬁih&ythﬁormmﬂlod&cmwﬁxm}ﬁhﬁed 1.1 g 25
(about F’I‘E f SOdI q(.jrgedd' sper,si onuhgp ﬁf nelgla e% 55 65% , and
the re pég%csp Oty 21 FBR YBPTYS hour Then, 6.8

g (23.8 nﬁallbced)fareéﬁ)'e {o yield 19 g of the crude alcohol. The residue which was thereby

2,2-dinmeth 4- X églg re added
and stir r°¥’ng \‘/%/Sawséécon IX%U%%M{&[ %@@C?Br 4&{1\%&%‘ o(é?‘gdﬁbsy Eggaggﬁ%y, t he
reacti on methamobasvhe eluemaﬁbq‘rawbafeﬁh@e?bt#lmﬁjb?eﬁjg of(B5ERPR)- &hmdrpﬁénqt@& due

Wh' ch 8’85 mo[QE)[?' (3 r Om&gﬁk}’ﬁﬁ@ﬁ% 1 WiHeRy1R G- (mm&lfmﬂyfrﬁp}fﬁ&l@ﬁ 2and extract ed

th 1 ane gueous pha
20 ylmethoxy) plpendme-l -carboxylic acid tert-butyl ester in the form of a yellowish oil; 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-



was separated and extracted twice wwth 50 m of dichloronethane. The
conbi ned organic phases were dried over sodium sulfate and then evaporat ed
under reduced pressure. The residue which was thereby obt% Helabeed03
chrornat ographed on silica gel with a 99:1 m xture of dichloronethane and

met hanol el uent. There where thus obtained 1.3

(3S, 4R 5 ?503}6[‘8?% 2, 2-di met hyl - [ 1, 3] di gxol an- 4-yl met ho%é#%?"ﬁ@?ﬁ5§4-[4- 13- (2
-met hoxy 22 Cctober 2003 WO 00/ 64873 PCT/ EPOO/ 03555 - 46-

benzyl oxypbe }‘— l'opﬂﬂ?]lﬁl‘xdnyl} 5-(4-methoxy-naphthalen- Z—ﬂmemoxy)—pxpendme-l-

-5-(4 rretho - met.hq rbo ic acid

tert- butylca'éé’f“g ’r‘fp SD“F’E?S Iﬁ%%?%ﬁgﬁm ?‘?hﬂ%sgg F4)+. (j) A
solution of 4.7 g (6 nmol) of

(3S,4R 5R)-3-[(9S) -2, 2-di rret hyl -[ 1, 3] di oon an-4- vyl net hoxynet hyl)-4- [4-

[ 3- (2- met hoxy- benzyl OXY) - pr opoxyj - g L -84- met hoxy 5.
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the reaction m xt ached.rqom 1Q tenper at ure- he@ &ﬁl xture was
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et hanol n T obt ai ned
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cl eavage of the .BOC u a.sol uti hydr R chI 0 ein
et hana! , DEEEPEY PP B a e B o e G5 et B
[ 3- ( 2- et yloeshdsphpydrery ) 2ptidpoRyformpéfemparniorptpus édﬂrﬁﬁfﬁﬁ%MJrH)
napht hal en- 2- yl net hoxy) - pi peri di ne-|-carboxylic acid tert-butyl ester
[ Exanpl e 13 (h)] 25 there was obtai ned
(3S,4R 5R) - [ 4-[ 4-[ 3- (2- net hoxy- benzyl oxy) - propoxy] - phenyl ] - 5- (4-

~ 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)".



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- 1 mi dazol - 1-yl et hyl - 4- 22 October 2003

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

(4- met hox ht hal en- 2-yl met hoxy) - pi peri di ne di hydrochl % To a
sol ution‘%? g (2.2 mol) of (3S 4R § SR) - 3- hydr oxynet ﬁ?,‘rm%(ﬁ:q/(%g 53- (2- 5

met hoxy- benzyl oxy) propoxy] -phenyl] - (4- et hoxy- napht hal en- 2- yl net hoxy) -

pi peridine-1-carboxylic acid tert-bgiyhpiestéer [Exanple 13 (h)] in 40 rnl of
tetrahydrof urane were added 0.9 m (6 7 mmol ) of triethyl anai ne and

thereafter dropwi.se at .0 2 . 1) of rre hanesul nyl chloride.
The reacti é@> %ﬁpgf olﬁmgﬁég ]sg’]F’?eﬂg'bgjﬁ Et? (Sg']r%) ﬂ%‘ Wé RTBP‘%??'H&W@]T For the
wor ki ngup, the r eamtmahoﬁ&laphﬂh@llmmmdﬂhbm)qdpwm Bthydtochbride

di chl oronet hane, extracted with 20 of saturated sodium hydr ogencar bonat e

n
| ut i d
Tho'sorra O, T HB TIOR GhAUE OGRS OB oL, B T
and t hep eahttpr}aUdé!d oxﬂrmgmxybph@ya S-methomny- beﬁlahénlaﬁwlw@pw ed of 456 ny
(6.7 mml ), ?éndlﬁ@ ?%@oﬁylﬁ@?d%&gbu ﬂ&é 1e6137(hg11‘9|4b iifof ﬁmgmfgﬁé de

di spersio N- di et h r mani de.

n refined
The react i'eve added FEmhids mmp)) Péﬂ'legﬁ'lai’@ﬂe wdiger 36‘%?{6{;' PEWIRE 0°¢ Hé?' wgiltar
evapor at ednHiBesf n{e‘ﬂl‘iﬂ!ﬁﬁﬁb}]@ﬁﬂ%‘ﬂéhﬂe The @eat @S dﬂlﬁndﬁﬁﬁastsﬁh@ﬂ athfpoln 50 i of

di chl or onet hane an tr cted. with 20 ml. of saturat‘if ﬁfdl UE@

hydr ogenc dFBBFATES %r@ T Ot SIRg HY E’%ﬁ%@n BUQR WA S Pled over
sodi UrTTI@U'JfﬂicﬂﬂcﬁBﬂleﬂidﬂéieﬁtkeﬁHWﬂi ze\ﬁamgaamdzdundiam hellogadarboessur e.  For
purificatiop,.th ude produ 20 ¢ na ed_an s I|c gel usi ng
a 98:2 ni ﬂ’ﬁ#’@ b‘%‘%ﬂ"c"ﬁﬁ SSE‘WWE ftétﬁén &Pﬂ%‘P uget%lféesé'lmeirnl eso flere were
obt ai ned krddemedila(SRys4RsBRY-18 30 nﬁoﬁmme&b’mwddm{dﬂﬂnkﬁaﬁ@-added

th b
(a- ngtxﬁoxid}ﬁé‘l‘ﬁ? 0 SLEPR Y fing %éf’ﬁ}‘ea O 456 e (6 mumol) ofimidazaleang 322
ester as angéd b@W%M@hﬁ’ﬁSOWWQE% sion yoypfingd Cah“a%f’@g%&%% Aner to

that dgscnyReginldihyRoaiRhRe Bhe thdtibly mplteRVAG61iéd 4t00E % ARl 4id Using a
sol ution of hydrogen chI orlde i n et hangl , ‘?H%’?tln from, 3(§F1R%5R -3

i mi dazol - Thsreafer gYAPORated upder reduded PERstE e R 1B henyl
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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)".



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

(napht hqg n- 2- vl met hoxy) - pi peridi n-3-yl met hoxy] -propang- % | 5 (a) In
an anal o ‘Sﬂ‘y%ﬁénner to that described jn Exanple 13 (9) FCBI%P@{O ?ati ng
(3SR, 4RS, 5RS) - 4- [ 4- ( 3- benzyl oxy- pr opoxy) - phenyl ]

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

obt ai ned (3SR 4RSS, 5RS) -3-allyl o hyl.-4-14-(3-benz opoxy) - phenyl ]
5- (napht hRRBHEAT RS B T U b B oe FERp bRy L0
ester as a col ogidphflend-vigictidxy)-pipridM:Hytmethdny] Aroginet i, pdiodf 91 ngy
(0.3mmol ) of potassium peroxodisulfate, 3.0 nmg (0.009 mml) of potassium
ferrocyanide, 1.1 ng (0.003 mmol) of potassium osmate di hydrate and 84 ny

(0.6 nmmol) of potassiumcarbonate in | m of water was stirred at room
tenperature for 20 mnutes and thereafter cooled to O C. Thereto were

added ¥. 2amlq@@ﬂwwmaﬁr%mﬁé@%%@unﬁéﬁaﬁkdé (@nby alkglating i on of 198 ny
(0.3 mm'(ﬁSI@iRS(ﬁ@ RYyicky-p ropoxv) -phenyl]-3-hydroxymethyl-5-(naphthalen-2-

al | yl oxynet h 3- henzyl opo

- 5- (naphﬁ’hraertﬁwkpmeﬂéwﬁém% ﬂsﬁ éﬂt%'l %&rM@?méﬂéeﬁa@@Fﬂ%@w ester
in2m gufithtﬁ?lbrob:uﬂaﬂx@ie wa@xfabﬁi?eﬁﬂﬁik @RPERSE3- aﬂﬂdk)trh&]ily]~4$I4~[3 bd’mgylmsd -
conti nued at re for ur.s ture wa ted wit
e T S o T o A
t i nestoM E:heﬂ:ﬁa%loﬁﬂesdscﬂﬁtmaﬁﬁet hérid)'each time. The conbi ned organi ¢ phases
were washed with 10 ml of saturated sodium hydr ogencar bonat e sol uti on,

t'hen dri oye 9‘2% oPhEs Th
t hus obt qﬂ% é%}u@ﬂ%%ﬁ(ﬂ)g%& C rogyrfgitgoﬁg on sﬁ W t r: 98: g
m xture of p@tmﬁrrofenn@tamlnel g (RBPh averl) o %ﬂﬁ’é‘né@%’@ﬁ% Yﬁ@teéndéﬁ &3t hus
obt ai ned(d.g @asﬂhﬁﬁtc%%n% if 3'13’151 o‘f%&’te@&% stirfd¥0at 250m temperature for

o e e b e O o oo
tert-4pt ﬂetha@%ﬂﬁnaﬁd@aﬂcﬁd $obih sHhofaiol ,mcl\(B 3 rﬁﬁﬁﬁ)(d‘ﬂfbﬁ]:‘} 4R$,$RS)L31 an anal ogous
RN S S ke PN B S 20
m xture pfpendme-l carboxylic acid tert-butyl ester in 2 ml of tert-butanol After the complete
addition, stirring was continued at room temperature for 48 hours. The mixture was
diluted with 5 ml of sodium sulfite solution (0.2 N) and 2 m] of water and extracted 3
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 (3RS, 4SR, 5SR) - and

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

di hydr oxy- pr opoxynet hyl )] - 5- (napht hal en- 2- y| nmet hoxy) - pi perazc@ﬁ@bf#f-?@ﬁﬁboxyl i
c acid tert-butyl ester there was obtained a m xture of (RS)- and

(SR) - 3- “ﬁ‘iﬁwﬁi 5RS) - 4-[4- (3 22 Cctober 2003 WD 00/ 64873 PCT/ EPO0103555

-49 benz opoxy) - phenyl ] - 49 -

-5- (napht hal en-2 ylnethoxy) pi peri di n- 3-yl net hoxy] - propane-1,2-dioi as an
anor phous ko Sl pebnyiMS- (n2 fethald-E) ytmethoayippiperidin3- Mn&ﬂ:ﬂfﬁ of (RS)-
and (SR) -

3 5RS 4- 2: net ) - propoxy] - phenyl ]
- 5- (napht h%flog%'f : é"f‘ B’J{hﬁg f%ﬁg‘?{leési?rﬁ@&ﬁb%z(x’hmpane- 1,2-diol (a)
I n an anal ogous rranner to t hat descri bed in Exanple 13 (e), by alkylating
(3RS, 4RS, 5SR) - 3- hydr oxy- 5- hydr oxynet hyl - 4- (4- hydr oxy- phenyl ) -pi peridin-|
10 carbonsaure tert-butylester [WO 9709311 Exanple 148 (f)] with

1- (3-chl oro- propoxynethyl)-2-netho pzene [VWO 9709311] t here was
obt ai ned (3RS, 4RS, 5SR) - 3- hydr oxy-5-hydroxynet hyl -4- [4- [ 3-

(2rreth y-hen XY, i peridi crbxlic cid
tert- bu b@?ﬁ"é °fg{§¥iﬁn§é§§gﬁél@‘cﬁﬁ%%5} é‘s[g fgo@.fae R?B' o S]IP - (b) In
an anal ogous phanyH F5-(raphial endB ghiidthed)-pipefdmaplyendBoxy] -profaye-1 atidli ng 15
(3RS, 4RS, 5SR) - 3- hydr oxy- 5- hydr oxynet hyl - 4-[ 4-[ 3- ( 2- net hoxy- benzyl oxy) - pr opo
xy] - phenyl) -piperidine-1-carboxylic acid tert-butyl ester with

tri phenyl chl oronet hane there was obtai ned

(3RS, 4RS, SSR) 3- hydroxy 4-[ 4- [3q(!2 nmet hoxy benzyl ox 3 pr opoxy] -

phenyl | - 5-(&} i {5 rpagaesdy mysnecoithtdssabedingiamaicl 3 e). §yelkyletingut y| ester as

a col our | gsgs 4R Q8N dl% (}Mﬂ%‘ét}l 20-(4 df Q&is-joanner to that
descri bedql >t ) ° 5 Ig [ rg lh)y gﬂﬁgg hlydr oxy-4- [4-
(3. (2 At rfﬁ%?“f?“é%f&}r‘b‘%‘% - R Hioro!

trityl oxyrpebﬁuﬂmpﬂwbm ﬂieﬂﬁ)sz-b@ﬁidﬂe*wo 270081 l(] tlhe&é wﬁbwtgdhecesne,nm;ﬁs}tb-ﬁ- br ono-

met hyl nap al e there

(3RS are SR S LA BB et e Py b igrRiepp b piperidine

- 3- ( napht Hmaévuﬁhqiméterieb{wlﬁtetmirydmy soplowplepeplid MBS 519 @éﬂﬁHx)yJ ic 25
acid tert-butyl ester as a colourless oil; Ms: 907 (l\/HrNa)+ (d) I'n an

anal 0gous FRNLk: L01dHRk BRI b ieA uenﬁé&ﬁ%s@ ;b)b%aaﬁgrot ecting

3RS, 4RS 3- (2- et hoxy-benzyl o r
S pheny} 53, #ﬁf% y@pxy-s hydrox%methyl X .;:/ )(Z-Enetgoxy-benzyloxy)-propoxy]

yl rneL [1oxxphex%ﬂ}tpxpw&ﬁwna&wdyh@ad@@fetmm chtef Aith @XphdnglcHletdindivnt thed yI there
was obt ai ned

(SSR 4Rs, 38gPingd GRIARR IR M qrant &4 s AR k7 2B8¥poxy] - pheny!

] 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 (napht hal en- 2-yl et hoxy) - pi peri di ne-I-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 desiZr®éeberidP0Bxanpl e
13 (g), by alkylating (3SR 4RS,5RS) -3-hydroxynethyl -4- [4- [3

-(2-nmeth yl oxy) - propoxy] -phenyl ] -5-
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di chl oro and treated with 4 m of saturated sodi um hydrogencarbonat e
sol ution. T ereafter t he organi ¢ phase was dried over sodium sul fate and
evapor at eEI under redu ressur For. purification, the residue was

Chr onat ogtepnbgeisFioe P ime JofE el ta mobicn sy S o

di chl asorr(ﬁnmassmhmm- ﬁ-dq443 (bheetied lbRpre were

(2)[5)t al ned 41 pngy} -phenylﬁnsx Enapﬁthglen 2 &)neth -p pe dme-l ga%éo'?cyﬁcR asq 58 buty[ 4-13-(2
met hoxy- banzyh 6n;l)of|dr}updﬂyl]mrpﬂnhnyh~]as Seatarppitit $¥all \mp {R25Mmedt dfaxbyddenper i di n- 3
e "2 pRUEARARG e Tl kIt of BLHT Bhp Bacifd P Yl A8 Mqubly, O 10
( 3s 4R 5R)h£4olpmt[@s @btilled eff under meduesayredsenszthe weridpe weopkeayip indhlenlof - 5- (4-
20 dlchloromethane 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 net hoxy- napht hal en- 2-yl met hoxy) - pi peri di n- 3-yl oxy] - 3- met hoxy- pr opan- 2- ol
22 Cctober 2003 WO 00/ 64873 PCT/ EPOQ 03555 -51 (a) 0.500 g (0.789 mmol) of
(3S, 4R 5R) - 4- (4-al | yl oxy-phenyl )-3-[(S)-2, 2-di met 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 -
carboxylic acid tert-butyl ester [exanple 11(b)] were dissolved in 7 m of
absol ut e Woretédriol at 40C, cool ed to rogm tenperature aRETEFEUEERP with 0.16
m of aqueous 5 hydrochloric acid (25% " After stirring for 1 hour, the
reacti on mxtu raki inh [k &0 Yalafl £ el en

evapor at ed.(asrhg%’P@g?%E%?{%i ioﬁe ’4%%)%%#5“ Qf"iggé‘?*? §g(|r52%%?§mr%%ﬁhane,
filtered and3ldioxobnatalnghog!-pdtMehoxyaBRtaer 2 AmehAERIRRFHSBT!" The crude
product obtaibaegicwad tef/butmbaa aphptt 10(b)pivtre dizsaedd ini7toll cfiabsdlate onet hane

/ met hanol (95/5 There f ' ( 88. 4%
(3S, 4R, 5R) S“}f?% Ollﬁ Afgl ﬁs,yﬁo\éf(‘é?/ _?o #?g%]?fﬂ?;p%- D&Ml qQredibd t\gth (pléqgg 0{969123115.

(2R) - 2, 3 dikigudchiesic peid $25%) Ager(szmmf% bousethp T Reianmpture was neutralized

yl met hoxy) wRirRenhd sidi@ml cafRn ke Edn évafhtdd. tThe tesfdut yhtapet ens aclidsblghd iy el | ow

oil; Ms: 594 Vi-H), +. lLn anal ogy ,to t c [ | of anpl e

1(i) the (%%%?@%‘Pﬁ?@%%ﬁ FV?%"%E}?’Q%HSWF%’}?E{%E’ °§_HT gﬂggﬁﬁﬁ%&b ChTREATP

3- di hydr ox yrysteppadug) obtaingd was dhoorpatagrpphed Rsiicpg tdirdlgrpmethane

fi Per: di4ne?ﬂn}?ﬁl@aﬁ?@‘ybj.?‘h@&!\ﬂrétﬁﬁ{%H@éiﬁé:g S().ﬁﬁtge(ﬂﬁyﬁ-ﬁm?lﬁi&lg.@% (w's,f4hh5R)-4i-§4—3 [
ol uol - 4- sul f ochl ori . e -4-(4-2a -phenyl ) - 3-

(2S) - 2-‘1?yd%@Wﬂ%ﬁn”éﬁé&f’é‘g‘WSW%%%‘?‘%‘?‘@'me iy Hap b2

pr opoxy] - Sylrdethetyhpiperidaphit-trabemiicacid s thuts yterps behtivdlaveoil; M&ES96xyl i ¢ aci d

tert-butyl sher as colorless foam Ms: 748 (MtH)+. (c) In analogy to the

procedure described in exanple 1(j) the (3S,4R 5R)-4-(4-allyloxy- 20

h l) - 3- S) -2-hyd -3-(tol -A-sul f L - = 5n (:4- et ho) L
R i N e
treated w phenybesH (2R)+2Addibydrdey-propdiyist Hyhethpfyodpdthadeny?-glroethere)-

(3R, 4R.BS) 14 -eﬁé;nglﬂ.aa B EPREN% ) udyl Eder B HROXY witB LB eRfhldrdabRaxy ) - 5- [
2R) - RYI et - dj ne-1.-carb d tertsbutyl \est
BRI ek G e e
t he (3R, 4RphPoxfi-§-44-andthydxgsaphthalen-2-yimethoxy)-piperidine-1-carboxylic acid tert-butyl

phenyl ) - 3- ggér@gggﬁﬁs-sq%t@%@%ﬁg #1et hoxy) - 5-[ (2R) - oxi r anyl met hoxy]

- pi peri di neé-"1-carboxy _ utyl ester was treated with sodium
TR bR SRl Sl g 4R Rty

met hoxﬂmpr phenyy)} 3-526 -2 rhytlivo:p- (nalpéne Hadudfongdoxyirpee oy p-(pimpashexdt ne- | - car boxy!
Ic add naphthalen-2-ylmethoxy)-piperidine-1-carboxylic acid tert-butyl ester was treated with

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-



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 | yl oxy- phenyl)-3- [ (2R)-2-hydroxy- 3-met hoxy- propoxy] 22 October 2003

- 5- (4- et hoxy- napht hal en- 2- yl met hoxy) - pi peri di ne-1-carboxylic acid
tert-but was treated with palladiumll- acetate j | phosphin
and |i th?‘J r?glglrsg ydride in tetrahydrofiuszan to yield the §gwﬂl’%%

(3S, 4R 5R) - 3-[ (2R) - 2- hydr oxy- 3- net hoxy- pr opoxy] - 4- (4- hydr oxy- phenyl ) - 5- (4
22 Cct Obemeﬁeﬁﬁthﬁ)ﬂth A G HHRET) ﬁ@mﬁﬁﬁ%ﬁarbsﬁﬂc acid tert-butyl ester as

met hoxy- na Xy) - pi peridine-|-carboxylic acid tert-butyl
ester as O%]f 41132/1552%%/4&%\%’3 568 (MtH)+. (f) In analogy to the procedure

d bed I S, 4R, 5R

vl oxy - 3 (oIRGB 8 SAP A T o) P ) 18 S 4R AR RGP ot hal en- 2

?hg I rzret hob.(}xdl}mma,gﬁfet}ﬂmprdpogﬁF@O%h?d}cirlomq:hdayﬂ)eia{h mﬁﬂngxyesphthai[;ﬁ aatnrm eat ig( \z,am) } h
% 2 ,@E, g,g @EQE%W%P 15%5 h fbwe&& QX8 NAENEe [2Epsa RS-

to yie

PR OVERUREN - B G AU 0 LR R T S
pr opoxy] -?—[(34(5 SndtB@ht %%wfpybmh@hv@ﬂ Jp-pERi) - metrbxye Burethoplyt ¢ aci d

he. procoHIPEELAETER Pee 5%%' L Rong f‘f%@*%p% ghpoR s PRy 10

f1 uor o- ﬁ ?WWWXW(M bxy] -phenyl] -3-
2R) - 2-
E)r o)po>39] @S?gﬁﬂéﬂﬁﬁ%wmdﬁﬁﬁeﬁaﬁéﬁs@bg‘fﬁ%HM‘} I(H‘B‘éﬁscﬁw)l"l é%n[%&%(yl ic acid

t ert - but Yiinor&31BEthWRSbASRS:H SebfityWphéhyiy sl @R 2ekideosye3-ghdthoxyet hanol to
yield the (R |

4-1 4-[ 3- (@pp%}{yi};%éizn oy %h@é\}ﬁﬁ WW&) &ng;jilne-plﬁ%aﬁk}?)jyhc acid tert-butyl

-5- (4- net kax Wﬂ'@d@h‘dt%&&sﬂ:ﬂ?hykﬁochlonc acid in methanol to yxeld the (R)-1-[(35,4R,5R)-

yl met hoxy di n-3-yl o bl ; M5
boa (g PGS 2 b e B R [ ARnGR. RipiRider)

anal 0g6usylmmthoen)-giperidias-ythagk B-inbaboxynpropredp es qcéorémamé)béﬁqﬁﬁé (M+H)".
respectively by al kylation of the (3S,4R 5R)-3-[(2R)-2 2 1

hydr oxy- 3- met hoxy- pr opoxy] -4-(4-hydroxy-phenyl)-5-(4-nmet hoxy- napht hal en- 2-
yl met hoxy) - pi peridi ne-I-carboxylic acid tert-butyl ester foll owed by

cl eavage of the protecting group by neans of hydrogen chloride in

met hanol : 1) -by al kyl ation with 1Exsuoplel9
- cMor o- propoxyhet hyl ) - 4-f | uer o- 2- met hoxy- benzene and subsequent cl eavage

of the BCHhIbMng édRpokmbe R&e dFRaBR}-i4 ah 4ndldzdud nidnuer0-tRat2escribed in
et hoxy-benzyl. qeyls g{a%%?ex%ﬁ]esp%mve‘{ydy HiA1akiTESE R 5 AL 8 B %y | methoxy) -
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-



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- propoxynet hyl ) - 3-f | uor o- 2- net hoxy- benzene and 22sU¢igbefurdfs
cl eavage of the BOC group, (R -1-[(3S,4R 5R)-4-[4-[3-(3- quoro 2-

met hoxy- | ) - propoxy] -phenyl] -5-(4-nethoxy- napht haI met hoxy)
30 pi perﬁg{;ﬁ&%"%ﬁoxy] -3 -met hoxy- propagy 2-ol as a |ight %Té'f %"I VS:
664 (MtH)+; 3) - by alkylation with

1- (13- chl or o- pr ¢RRetY, YR Pyt 3UQES By, 1&@9%—@1 ﬁle@ed Mulxequent
cl eavage of th% BOCCB%?%%JHE Ylk’F(SS 4%%5 -4- [4?[ 3-(3 B r 68

di fl uor o- 2- net t benzyl oxy) - propoxy] - phenyl ] -5-
(4- nmet hoxy- napht hal en-2 22 Cct ober 2003 WD 00/ 64873 PCT/ EPO0O/ 03555 -53-
yl met hoxy) 4pi perbydikplaBey itk ¥}(3-3hlved-hapyrpiapd)i4,3-difluas-2a nedhoyibeasse 0i | ;

M5: 682 IV
1-(3-chl o$ o- E?opo@brsf% ugxﬁ%a%xgg ?PSgr%R’EJ r(re)t }15&3840 z)e’;r’fé4 [Pér(n%ssubsequent
cl eavagé of t hé.lfB@G) gmlpqu{b@lzﬂow) P@SOXI}HE-@R)YIHS{(AL 1heh(xy-Baghthalen-2-

di fl uor o- 2- et . L n- 2-
yl met hoxy) - pi p gg@gk%}{);ggﬁ@g, ?ﬁi@‘ r o)6 b 5-&%552 Ee}%y%ﬁhtaﬂl?\té?ﬁég\% oil;

MS: 682 (MHH) ( rt 1 (3-chl or o- propoxynet hyI) -benzene derivatives used as
the al kyl ating agents were 10 prepared as follows: 1-

(3- Chl or o- propoxyt net hyl )-:4-fluoro-2-methoxv-benzen e (a) To a sol ution
of 1.3 g (9.3 nmmol) of 4-fluoro-2-hydroxy-benzal dehyde, obtained follow ng

(Looa), 1635 rie S wprespanat ARbSheficenidlick S0P IRSyRe B eap

met hyl i19di gecpatedantbllowd g (13.4 mmol ) of powdered potassium carbonate. The
di spersion was stirred at 45 C for 2 hours. Subsequently, the reaction

m xture vvaq,(g@g@[rogﬁrg&Eﬂ&]ﬂﬁﬁﬁwg_z-ﬁgﬂlg%ggeﬂg t h di chl or onet hane and
wat er, the organic phase separated an concentrat ed under reduced
pressure. There was obtained 1.1 g (77% of theory

4-f | uor o- 2{®et Reryolyderef héa&%%ﬂarsolbpfﬁeﬂq%wsf&ﬂrw lmnza!éeiv@mobtaw (~i) An
i ce-cold sol ut foﬁewﬁifétﬁexﬁeﬂo@ﬁesénﬁédwrmﬁma%% noas»y @ﬁ%%@%ﬂé@ﬁﬁs% m  of

met hanol was treated portionw.se (5 portions wth mnutes) wth 1.51 g

(40mmol ) of sotk%8d b%%édnyaﬂﬂeéacame% 2dded - 87ml H%& W Defanethitiodids 1 or
anot herqsl  hougn@i, 9 & OB RN F Powdered Potdishide EabOrmutThé dspefsidAGha3SGirkdn
hydr ogencar bonat e r}

at 45 °C or 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



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 dichloronet hane. R¥eCdprbeimi®3phase
was separated, dried and concentrated under reduced pressure to yield 5.15
g (91% ry) of (4-fluoro-2-nethoxy-phenyl)-netha ite
solid; %&09&’%&% (M" . (y) To a solutigp.of 1.1 g (7 ngﬁ/Egcfﬁmﬁssg‘h

(4-f1l uoro-2-net hoxy-phenyl)-rethanol and 30 0.85 g (8.4 nmol) of

tri et hyl ani nepiidurd Gaddirefl ablicom angyaathaor shairadiettugonpthe seutiandar an
argon atrmspher?eﬂtfgi -10 C a,solutio l.chl ori de

of ' 0.96 g (8.4 mmltdofd nes
in 10 ni of GFEHIS]RIRIREAt RNt bR Sraapl PRAR T SYeP T e PRAELS Bedo
Cct ober 2003 pY¥kifre) THG4SRRE: wh4ideaiveERODEERE & rahydtofumnivastsitvithrgl ot r oom
tenperature for 18, hours. Ther Dy | 4t d: irre wo tines
with water ar‘?ﬁ"f%eeda 6%1%583-’8%%% r\%aes cgelj\%grﬁ%rggé@é&ﬂanger _-r-egér(r:%gthggrr%ssur e-
The reSidue wesmtimpohuedSiseq@ntly, b misvrangorardednithdidiorenetaing 2 m of
saturated aqugoy agﬁ%@fg%%%@i&ﬂ%@@B@@@éﬁnﬁﬂ&%bﬁ@e@éﬁ@ra‘iéd ddaed for one

hour at 5 -room Subsequently, the m xturé was extracted with
di chl or onet hasticed pigssusg: ghathus ghiadredEpdd RIduct Y FEg@mRReRgdPRIPEI f at e
aﬂd evapor at %Qaﬂﬁ{jﬁz,l lrﬁ_;‘ﬁﬁk@&qlleﬁirﬁsa%_ urcﬁchlciihﬁz_eﬁﬂuéaﬁh]%ajﬁa@ﬂmérudgs ooduct was
chromat ograpfied . on silica gel with a. 1:1 m,xtuyre of _hexane .an

di chl or onet h&hwings G:%%e @P%&%{heo’%&é-?)ai%mffﬁﬁaﬁ""féﬁﬁ?ﬂaae OHPLZEGY, of
theoryg of luehloaflesshigl M4-ivaQuy*=.2- met hoxy-benzene as 10 a col ourl ess
liquid, Ms: 174 (M{ . (S) To an ice-cold solution of 0.36 g (2.06 muvl)

of 1-chl oronet hyl -4-f| uQro-2- h - benze d 0.19 4.12 mol ) of

1- chl or 0-(8} prfegRATT< lqkls utign ?ﬁ‘or%%/&%,rﬂﬁn&ﬁr%ﬁh@&r?w&?gﬁ%%@g% e added 92.5
my (3. 09 mMlyjenoixys0didneahy diibsig X%@@%;mdj sﬁlnﬁtmbm(%jpmgaaba igedrﬂ@xifﬂz)y_ in3
portions at one hour, jntervals. r i addi:t i on t he sstdobd i N9 was
conti nued forv '4‘1\’6‘&@1'&”"‘?% Y@ﬁﬁé&%ﬁ%ﬁ%@ﬁ%g%m?oﬁ Otgsfo ditk hygg ﬁgdgt/;d
aqueous sodi uﬁphyigm@ gerﬁﬁed bi:lj))rﬁatfaq:c&cibui it@ne \Weuﬁnmd@é&dz’s[&adcqnmew echigitgdm n

m xture evapgrated under re r ; esi due was

t r eat 3% Wi tﬁheaf"‘fﬁ%msézogfm%%grﬁf%?'gﬁ%t% Ego%ga %é\%ﬁ%ﬁ%ﬁéﬁ %?argni c phase was
separ at ed andatuctédeduemssodion hydregantabenatesaiutionvere hddesand dhresgiion

evapor at ed u@ﬁhré&gy&sgd%Bﬁgrﬁaﬁwdﬁ,r@seﬁexmssqum, RLOdu e WRSreRiA | fi ed by
chromat ography on sifica gel Wth a .
with a mixture of dighloromethane 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)



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- pr opoxynet hyl ) - 4- f | uor o- 2- met hoxy- benzene as &2 @eiPbeir3083s

liquid, Ms: 232 (M+. 1 - 3-Chloro- propoxynethyl -3-fluoro-2-nethoxy

- benzene in an anal ogous nenner to that described j

3-fl uoro“éa]@dmoxy benzal dehyde was reegsiced by sodi um bor(l)é?a@rl cfe to yield

2-fl uoro- 6- hydroxynet hyl - phenol as a white solid; Ms: 142 (M+ (~} I'n an

anal ogous g@ggn GF IcAB8 deBrftad i2(8) 1ua Srofireels @yHERs.NY | - phenol
@& qg!&n%ﬂal&%kﬂ.{srgﬁ%l £ {BE e&rfbg ) oftiethyfl

was al kyl dwth

(3- f | uor o- 2- nedthony- lpﬁmeqydwasmrmlmm bshlgro-3epropanobtogasld &-(3-Kgorot42 (M) +
(r1) I'n an an n?rﬂu&% 3 %%%ﬁk@ﬁQSb'@d@Mﬂﬁsh uid; MS: 232 (M)
(3-fluoro-2- oxyp - met hanol "was treated with Cri‘resy [ chloride to
obtain 1- chloronethyl 3 fI . ene as a colourless |iquid;
VB: 174 ( NpB-ChioroptonoxymeRa-Sand WYpeo & Met PNy PESEENCH 3555 - 55 (0) I n an
anal ogous rranner to that descrl bed in (b) 1-chl or onet hyl - 3- f | uor o- 2-

net hoxysbgpzeng amﬁamgaﬁmnw tbhhér&kﬂri%&ﬁfe@rlo(z@&laiﬂubfb-yh rdx,zlplée%yphl or o-

pr opoxynet hyl ) fl uoro hoxy- benzene as rless id;, Ms: 232
(M+. 1 - 3- O‘?ﬂ@ﬁ%ﬂe?’%ﬁ@‘y&tﬁ{/ th ey qdaamel%lng’ﬁg;ﬁkyo RN xB‘(t) In an

anal ogous nManpBEn gﬂpemb@anedeselgt hedies;M:a)s6 (M)*.
1- (3, 5-di fl uor o- 2- hydr oxy- phenyl ) - et hanone was al kyl at ed vvi t h et hyl i odi de

to yield di fl_ugro-2- met hox thanone dles

186 (M me](’q K}Fifméif iguerog- PTQE‘HP% ﬂﬁ? ﬁﬁ&‘?"%‘éﬁﬁ%ﬂs 5o

ganSfErmdngea%ﬁmEfdﬁbﬂrﬁ ﬂtpra&dﬁﬁldlﬁﬂlﬂ@rgaﬂmCﬁfh ef),@3F8DE given in
gani kum

0 Verl ag.der Ws enscha t he
3, 5-di ¥ uor o- Q‘Blsﬁeé’ﬁ 8@H§E?eﬂ\{ V[?\ﬁ cgﬂ %’éﬂ”&gﬁ})@&‘gﬁf ess
crystal s; Ms: wlaBBbtéMa&asécﬂc)ur]E@sarlystals;a&&dlSd(M)T ut| on of 1.7 g (9.03 mmol ) of
3, 5-di fl uoro- 2- mret hoxy- benzal dehyde in 10 m of dry tet rahydr of uran was
added und ap. argon spher I of ulflde conpl ex.
The react ﬁé}% #P)?Pg eécﬁégaﬂg?“&@’ﬁ%(gé? Il’l’ggl m" &rs at room
tenperature. haeakldpnieinien! ot &tyumahryasofagm »ms@ddd:c‘ad;det n fgbrenthobpinte of
met hanol were.a dr ogwi utes. Q§ n sol vent

S 1 é‘ﬂ &o?gﬂ Blrae%ﬁ}é;ué%ucﬁom\ﬁgex.%E dm %S\gas Loadbied o Ig@%d

was distilled [ 0QgT aphy on
15 stirred for 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)".



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- met hoxy- phenyl ) - met hanol 20 as a col our | e¥sOttober 2003VE:
174 (M+. () To a mxture of 0.87 g (5.02 nmol) of of
(3,5-dif -2- met hoxy- phenyl )- nethanol, 0.82 m (7.

2, 6-1 ut iwﬁﬁggsénd 0.425 g (10 rmol) ofsdithium chlori %%T?Eﬁ%?"”r?l%

N, N- di et hyl f or mam de were added dropwise at 0C 0.5 m (6.5 mol) of

mesyl chl ofjyder ohh@.RYsREASIRPto@S Ridibe€h @Y ILRBrokSaRAY S affuofLOM 25
tenperaturé and thentreated wwth 1 m_ of saturated agqueous sodi um

hydr ogencar borgthexsbenzengas raredmitint-rleroch ropre te vigerle(3dehdetor | ed at 35C/ 1

Torr and t heprbBsiydhehpiRs,s REMIdrb20RaHoetaiRaR 185 BbuReslialie Modhspat er . The
organi ¢ phase__was separated and evaporated under reduced pressure and the

crude product(I‘@as purified by chromatography on silica gel with

di chl oronet hane as the eluent. There 30 were obtained 0.49 g (51% of

t heory}¥ of-(3-Chhire+e eth®1) 56 HHid Bworea2-Pre endbenzene as a col ourl ess
liquid;, M5: 192 (M+. 22 Cctober 2003 WO 00/64873 - 56 PCT/ EPOO/ 03555 (V)

I t t i [ 8
17l o orfed nyiC = BPHan 5 (BT LneDhe dmspmsbeugra i 8 (72
| - chl or o- :;3;1 plrrﬁmar)gdf gfé?]thhﬁldéh)ﬂde(a?ﬁ 6135 (5 mmol) of phosphorlouspelntoxide in 20 4

r opoxymne -3,.5-di or o- 2- oxy-benzene. as olourl es ui d; ;
D50 (M e, & s AT S T S PR A BN R R ene )
To( z;zsuspeln)si'ﬁmemrpoﬁ,tBSregct(oﬁﬁnhmb)vaodﬁntdImdiSﬂlbummmobmmﬂqumﬁambne, 2.18

mo . Igg% P mm),

ghospﬁ%r ouspeag{%@?‘élgl?% %?%% ﬁ)gcgflf%gua%hg%_&ﬁre a%?élg < rg%\?\nnse 7.2 m of
aqueous hydr cewshed ice ané 2 maBafudjethylathamergrsided. Usder dgeroiosiirning 60 md ofas

stirred for 18RO SqufRbud B8Rl BARESALMbShaf Wiukln a8 iha MM ophidotes at 60C.
For the V\Drkla&up the m xture was hydrolyze crushed fce _ang 200 m of

dr ol d on
di et hyl et her said sodingdydrogrrearbonrtgdipvifded pptlthe fyolygmpny of sprbordiodst ed
aqueous sodi llﬁliB&ﬁé&gﬁﬂﬁq&&ﬂﬁ,&h@o%@ﬁiubh@@wﬂﬁeﬁhrﬁéd,@ﬁu%mtﬁ@atufreft@dl solid
sodi um hydr ogencar honat e was ad ntil .the ol yenment of carbondi.oxide
had clhsed.  SOUSBHRATISFOMERE S04 GHi 4 pRALEn IS SoHRRP RPR A FROReIEd wi ¢ h
saturat ed 15 apddicdrmddproduddissitiédtThere veenelolstainell. by €929 ofithesnyy uf f-at e. The
sol vent was XUR c?rglg.tl'x?lg!i,5-diﬂuoro-2-methoxy~benzeneasacolourless 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-



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¥ Geinher2G08 t hat
described in (8) 1-chloronethyl-4,5-difluoro-2- 20 met hoxy-benzene was
reacted with 1- chI oro-3-propanol to yield 1-(3-chloro

propoxynevﬂfp?" 5-di fl uoro-2-met hoxy-bgnzene as a colou Jr7 % ?Saﬁl d; Ms:
250 (M + Exanpl e 20 25 The fol | owi ng conpounds were obtained in an

anal ogous mannefs_omidieh- xﬂaﬁsfytﬂzaéylmm- POpRRT) gjﬂaﬂl} -5t@meth@ky-aaphthaml e 1)

géel)Sj (9)2 {j??{gﬁc ' veI yl%@r—%‘%& o3, ?PAQI{?P%S%% a coI%uzless 011[ MS: 650

-4-(4- hydroxy(whml‘yl) 5- (4- net hoxy-
napht hal en- 2- yI met hoxy) - pi peri di ne-1-carboxylic acid tert-butyl ester with

the afore 0 chl n
aroups. by ALarY AP SRSl ROy O RS bg“*"a’ "%%‘ng“%t Pon
with 1- (8- chlaub&qpcmmxﬁlgeo t%OﬁOPYIWWIh@B@@WO% bﬁd(éﬁl@ SKabsequent

LT3 0 B ARSI g b =

(3-f 1 uor o- 2- reYimsdyBERPyRdRP) Y W'{Pﬁ@@i‘}‘e‘ F@WFaFOIOBTIfSEOMOW napht hal en-
2-yl met hoxy) (Mm)’ﬂ-dl n- 3-yl oxy] - propane-1,2-diol as a colourless oil; Ms:
650 (MrH){; “by alkylation wth

1-(3-chl t f.l t

o cavage o) e HEBE HERPSR R B AT SARSNR Hhon RGRETL ST

[ Ei (11 ucund-sﬁbsrqtelimx]yavlggnlzfy‘ﬂqup)'emrﬂldmﬁyil thefRGgqup, (R)-3-[(34R, E;R)é .
- met hox 5 e- i 0
as a col ourl 2457 Eﬁ? 48 %)Xﬂe %Iyz)ﬁo%)%%?%ﬂ] l?%eéhpgy(h lﬂétﬁw

1- (3 chl or o- prapbtjm;enel ﬂy’le)hoay)Splmrf inrdryépxgl- H@Pﬁ@%dbzbhﬂziéﬁéomﬂaﬁ@ﬂsms equent

cl eavage of tfib? qurropyl i dene and the BOC group, (R)-3-[(3S,4R 5R)- 4-
[4-]3-(4,5-di LSOI‘O 2~ met hoxy- benzyl oxy) - propoxy] phenyl] -5 (4 rret hoxy-

IR LER PR R NHE e RN

1- (3- ch{z0r 0- PInARAXIHRINRYIkvage dF tish Iidplﬂﬁp’yﬁdare ard Iﬂ&)@etbgrm@néR) -3-[(35,4R,5R)-
4-[4-[3-(3,5-difluoro-2-methoxy-benzyloxy)-propoxy]-phenyl}-5-(4-methoxy-
naphthalen-2-ylmethoxy)-piperidin-3-yloxy]-propane-1,2-diol as a colourless oil; 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)-



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 oxg%- propoxy]

- pheny| ] -5- ( 4- et hoxy_ 2 ctober 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.._ 6 M+H) +. Exanple 21 20

(R) - 1- MH&@?@ L[ (3S, 4R, 5R) - 4- [ 4- [ 3- ( 2sgret hoxy- benzyl ox§FTEFEPERY] - pheny! | -
5- (4- net hoxy- napht hal en- 2- yl met hoxy) - pi peri di n- 3-yl net hoxy] - propan-2-ol
|'n_anal 09yt Hyinklen P RESGY EpSRIBRL | -BaBokylic@¥ARh Buk) efté) ForthdreactiBh o8- [
(3S,4R 5R) - 4- :%g{\(ﬁi%é(m oﬁ - bfnz. I ox%rg yd]i .

- phenyl ] - BeER2 SPAHIp Rt H A B i 5%@)63 mehglformamide and ot hoxy

- pr opane- inethadblghvenhs (ISi4R:ARS B-[RR I 2 ehiydr atyt 3-bnethory-Birepoxyorethyd -4-id-P5(2-

di oxane/ foxd r  bnyRdiUmayehe 0R3tBeth@yi €l d the
T R
[ 3- ( 2- et PiEgEdiBe ﬁ{h@;@l)c_aﬁl,d(;%@}'ﬁ( pHerm 1)33 was lldepro ected by treatment

5- (4- met haity hp@pkiihad £ Rrydthmichnxgild pho@)i dimethoty-Gal BB SRE-4d¢i[8-(2-

tert-butyl ester, se ~ L Lon Hah1E R %%I oned di ol by
t ol uene- 4™ o%éﬁqzélr%#@ép rlﬂﬁc%}:[)% |%%q?§%&%%%%k f‘fyﬂﬁ+

(3S, 4R, 5Ryipgrdip 2)imetheyirprrpas2-ef 8y ueneress foars My PN +H0 -

propoxynet hyl ] -4-[4-[ 3-(2- met hoxy- benzyl oxy) - pr opoxy] - phenyl ] - 5- ( 4- met hoxy-
napht hal en- 2- yl met hoxy) - pi peri di ne-|-carboxylic acid tert-butyl ester which
after treatnent with NaCOH in DMSO yi el ded t he

(3R, 4R05S) - 4-[4-[ 3-(2- ni et hoxy- benzyl oxy) propoxy] -phenyl]- 3-

(4- nmet hoxy- napht hal en- 2-yl met hoxy)-5- [ (2R) 22 Oct ober 2003 WD 00/ 64873

- 58 PCTJEPQ0103555 oxiranyl net h%&gg%gt},y:lda%m&eri di ne-1-carboxylic acid

tert-butyl ester. Further reaction epoxide with sodiummnethylate in
a mxture_of N, _N-dinethylformam de and nethanol gave the
(3S, 4R, 5REompEsitla - 2 hydr oxy- 3- met hoxy- pr opoxymet hyl ] - 4- {4-[ 3- ( 2-

met hoxy- benzyl oxy) - propoxy] -phenyl]-5-(4-net hoxy-napht hal en-2-yl net hoxy) 5
pi peri di nerdofpdunaxy forfici, 6.gl, 8r(R)AuinythogsBer whi ch was final Iy deprotected
by treat nent it d loric.acid | ‘hanol to yield the (R- 1

- met hoxy-3- | [Mﬂésﬁfﬁ%'&[ﬁ’emfy %fﬁlo:ﬁi hoxy- benzyl oxy) - pr opoxyl -phenyl
| -5- <(1I 4- et hlc;xypambp}n&nm]eﬁa%myﬂmmr-lmwwale?—}l f 50 mg (M

pi peridin-3-y ~ an-vY- 0 _cQl orl ess foam : 660 (MtH)+. 10

Exanpl e A Caﬂ’gmﬁ%tggm Pl&mﬂl é‘y%x?j pfbpaft-2°

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



Conposition: 1) Conpound of formula I, e.g., is (R)-1-nmethoxy-3- [

(3S, 4R, 5R) - 4-[ 4-[ 3- ( 2- net hoxy- benzyl oxy) - 50ng propoxy) -phenyl] -5-

( 4- et hoxy- napht hal en-2- yl et hoxy) - pi peri di n- 3-yl oxy] - pr&p&atopen?00$50ny
2) Medi um chai n nono-, diglyceride production: 2) is liquefied by gentle
heating and 1) is dissolved in 2). The mxture is fille ' hard or
sof t ge|ﬁPWW 8?f‘hpsules of suitable sizgg.The hard gelat?ﬁg&gg%@%ges may be
seal ed, for exanple using the Quali-Seal technique. Exanple B: Injection
sol ution si.iQfHmof a mxed micelle solution Conpess.tiqhg Conpound of
formula I, e.g IS (%%-l-ne hoxy-3- [ o

(3S, 4R, 5R§Q44‘-“[‘41!}[Y§5‘( o REPRBR- benzyl oxy) - propoxy] - 3-OngPe

phenyl | - 5bis4dimi- hpdcpgamaghotpinken- 2- yl met hoxy) - pi peri%s no3z yl oxy]

- propan-2:0l 98..5mg. Sodi_ um gl ycochol ate 22 Cct ober, ;2003 00/ 54873 -59
PCT/ EPOQY B‘%%goréﬂggnqn&l}r?ﬁegw& 2my Sodi um di hydr Sgelﬁ@ph]ys)phat el. 8ny

D sodi um hydr ogen phosphate9. 5ng Water for injection purposesad 1.0n

o Bl IPOUA 6 L bR g

| ecithin nthe require unt o an adequat e

vol atil e sol whisplyed ifthe reguirod amopst eeipapkcean wrdurtevelatilesalvante ddar e and
slight heati rkg}veﬂ_ﬂ?e\raﬁéia%%ﬂd% reduced pressure and slight heating. The residue 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.



5 dissolved in the buffered aqueous phase. The solution is processed by
conventional procedures. 10 Exanple C. Tablets Conposition 1) Conpound of
formula |, e.g is (R)-1-nmethoxy- 3-

[ (3S, 4R, 5R 3- (2- met hoxy- benzyl oxy) - pr opoxy] - 22 October 2003
phenyl ] - 5- i)%%é%%)cy napht hal en- 2-yl met hoxy) - 200 ngy PCT/EP00/0355

pi peri di n- 3-yl oxy] - propan- 2-ol 2) Anhydrous |actose 160 ng 3)

Hydr oxypr opyi net hyl cel | ul ose 18 ng 4)_ épdlun}carboxynnethylcelIulose 20 ny
5) Magnesium stearate 2 ng Tabl et wei ght 400 ng Production: 1) and 2) are
m xed intensively. The mxture is thereafter noistened wth an aqueous
solution of 3) and kneaded, and the resulti®gqass i s granul ated, dried and
15 sieved. The granulate is mxed with 4) and 5) and pressed to tablets of
sui tabl e size. 22 Cctober 2003 WO 00/64873 PCTI EPOQ 0355 -60 C ains 1.
Conpounds &f Gampmunds ¢ffpriRBeA]) --RL | O'"--'~OR2 5 wherein | Ris _
napht hyl. optionally substituted by one to three Cl-C5-al koxy groups; 2 R

i s phenyl or benzyl, optionally substituted by substituents independently
selected fromone to three hal og cyano, Cl-C3-al koxy and nitro groups;
R3is H CHOR 3a- 4 [ ()]z- CHz- or R (CHZ)k-[CH(OR )]I-CHz-O; 10
R 3a is hydroxy or C -C3-al koxy; i s hydrogen or ClI-C3-alkyl;

S 0o~ "R I

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.



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 compound according to any of
clains Ito 2, wherein R3 is naphthyl substituted by Cl-C32a0cmbgr 2003

pr ef er abl y%‘}"ﬁé‘;@,_ 4. A conpound according to any of cl ai msPqT/EPep/e355
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 g;groups 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
three Cl -C3- 0Xx rLQUPS ..l N, conbi-nat i with.one. . to three. hal ogens. 22
Oct ober 20 3%{%%%835%?1%@6’6% 6’?155(51% giw%c.re%?{cg Wﬂﬁ‘%ététeﬁflggﬁﬁeto any
of clains 1 to-Gealwrgeiup dRDyiose Belfzylkosubrstp inudoedikiyion méth ook tdCBral koxy
group or by qag.Hl- C3-al koxy group in conbination with one to three

hal ogens. 7. A gorrpound according to claim4 - 6, wherein the C -C3-al koxy
group is nethoxy and, 5 halogen is fluorine 8. A conmpound according to any
of clains 1 tocomRaMELarrdms foclaimdy & wherpie the SCorlkyTr eroppis@pethaxy apd
conpound acc@abzagisflaommy of clains 1 to 8 wherein | is 1. 10. A conpound
according to any of clains 1 to 9, wherein R3is . _10

CH3- 0- CH2- CH(,OR4) - CH2- O, _H-lCH(C]—l)]jZ- CH2- O- CH2- ,; or

HO- CH2- CH( BRA) coppppipd accprdingoaghgbdeims dde dmariste Kdsany of claims 1 to 10

wherein R4 i g*h o2y fseypound according to any of clains 1 to 11
wherein the coné}:%ﬂ%g@g( seP]éQtP% “fromthe group consisting of 15 1)

(R) - 1-nmet hoxy-3-[ (3S,4R 5R) -4-[ 4-[ 3-(2-net h_oxy-benzyl oxy) - prop oxy] -
phenyl ]- 55-( A SPBIRRYRS 2550 ‘I‘i’é‘PéﬁE‘é@lW i@ Bakgirindiipkr i di n-
3 yl oxy] - propan- 2- ol ; ,

' 10. A compound according to any of claims 1 to 9, wherein R is

10 CH,-O-CH,-CH(OR")-CH,-O-, H-[CH(OH)],-CH,-0O-CH,-, or

HO-CH,-CH(OR*)-CH,-O-.
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-[(35,4R,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



2) (S)-1-nethoxy-3-[(3S, 4R 5R)-4-[4-[3-(2-net hoxy-benzyl oxy) - pr opoxy] -
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- [ ({3c8R?R - 3-[ (R - 2, 3-di hydr oxy- pr opoxy] - 5- (4- net BZ}%,%@%@%I en-

2-yl met hoxy)-pi peridin-4-yl] -phenoxy] -propoxy] -benzonitri
2-[3-[4-[(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-yk} - phenoxy] -propoxy] -benzonitrile;:
25 5) : _

(R -3-[(3S, 4R, 5R) - 5- (4- net hoxy- napht hal en- 2-yl met hoxy)-4-[4-[3-(2-nitro

henoxy) - pr opo )-3 Wi 3R odikloa- ! / 43 (Znitro.
?R)-s-{%sg, 4%, )?F(eR FSHARIR) P (Lithlor D““:ﬂ‘"’mgfﬁoﬁfl FHenl]-514 )

-A-[4-[35(5-1] - 2-.met hoxy- - - phenyl ] -
50 (2 het hoxy- nabiiE ERER D el et b Pa P b B pane.
1,2-diol; WO Q0/,84873. - 2 ' 2003, PCTI EP0010355, 7 :
(R) - 3. F( 3s, 4R,9g &M@%éﬁ%ﬂ%ﬁ&bﬁ@ﬁr@l %BWGS?WX Pﬂga’dBWﬁﬁhﬁzWﬁ'(%- (4-
met hoxy- napht halmeahk@syylapbthhlonp) ylmpiethory) eiiper Bl B odyi¢thpydpaciant-1 2-dolol ;  8)
(R -3-[(3S, 4R 5R) - 4-[ 4-[ 3- ( 2- net hoxy- benzyl oxy) - pr opoxy] - phenyl ] - 5- (4-

g;et ?g;wg naF?g 2)al(&)43-2635814MRE)Q§M)(—3|dieﬁfajﬂd;qﬁpioﬁoxyb-pi)a&dyﬂxyirlrajphtéhpl?m= Ih ﬁ F“ ol 2 5
- 3- , -4-14-.(3-benzvl oxy- propoxy) - phenyl | - 5- (napht hal en- 2-
yl met hoxy) - pi pe?ﬁﬁ‘?@qﬁ? Fp%%gi Wé%()"gl]“} pl}P 6(5]%%%? T?ez'i(%'idbcﬁf 1%) P
R) -3-[(3S, 4R < 4- 14 (3= - - ph L]z 5- t hal en- 2-
V1 et hoxy) - pi BORRE S AR pP Ao gt s trppfBblens” <"
(S)-3-[(3S, 4R, SRmahfx;-pPefidinp® yinmxhoxpepophmex i }-dviopoxy] - phenyl ]1-5- 10
(napht hal en- 2-yl net hoxy) - pi peri di n- 3-yl net hoxy] - propane-1, 2-di ol ; 12)

E R)-3-1(35 4;&BlR)SM-[K%&'gR‘;l{)%—h'{et3!'-1mmeﬂhembémmmﬂfremwbhmﬂgw -5 13
(na en- 2- - 3 -nro > .1y.2-di ol ;

(R p 1- F?3S, 4R, %I&@E} 4%6[%-91%@-@{0#8}6&8%%{%%%%@%3F@?P%)%ez-"glr%%poxy] - phenyl ] -
5 - (4-meth trhal - Yl t - D] I -3

— goxg?pr gggﬁﬂ?ﬁg—g—[Q{%g%%@%—%-.@-(%—19%X)zy-lpéngﬁE*}'Sllprr]opo%]'-ghe%))gll]%-

(R) - 1- [ ( 3S, 4R, 5RyaphtlfaleniBylpgthoxpopiperidingt iorihoigd rprypameyl) 2-giobpoxy] - phenyl | -
5- (4- met hoxy- napht hal en- 2- yl net hoxy) - pi peri di n- 3-yl oxy] - 3- net hoxy- pr opan-
2-0l : 13) (R)-1-[(35,4R,5R)-4-[4-[3-(5-fluoro-2-methoxy-benzyloxy)-propoxy]-phenyl}-

5-(4-methoxy-naphthalen-2-ylmethoxy)-piperidin-3-yloxy}-3-methoxy-propan-
15 2-0l;

14} (R)-1-[(3S,4R,5R)-4-[4-[3-(3-fluoro-2-methoxy-benzyloxy)-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.



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- g2Et hoxy- pr opan-
2-0l; 16) {(doosess7s 3

-1- [(38 4R, 5R) - 4-[4-[ 3- (4, 5-di fl uoro- 2- met hoxy- benzyl oxy) pr%aggc?@{/%gg
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) - 63 -

(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-napht hal en-2-yl met hoxy) - pi

eri di n- 3- yﬁax’qu@lomledhmydinptaném-lz vgiich ii&) 1- me‘thOXY-3 [(38,4R,5R)-4-[4- {3 (2-

(R) - 1- met hox 0 )

phenyl ] - 5- (4&%?%&82%3%%& en- Zéﬁpﬁrit% %?Pfé(l pe?ﬁﬁmﬁ ?’G 81tI%%’Qxy)- 30
propan- 2- ol , PisEdphérieaticpropemPio) aaé@bgmﬁen@c«slbnat:@ptahbrselcsrthervm 00/ 64873
-63 22pg~~?P 01855 3 13. A conpound according to claim 12 which is

(F?1 1- lmat hmm @ﬂp(oasdéaoﬁiﬁg tﬁrclﬂa'«ﬂm[lau(hfch i{rzﬁt)igézys,b%nthwi-mm&w]

- phen 0X al.ep-2-yl nmet hoxy) - .
p:oper?/dl n- 3- Wp? Sﬁﬁ’ﬁﬁ ?Yl]e" g’rﬁ%‘%ﬁ‘?}:ﬂ’%ﬁ‘@ e imetheamipsridingd ¢ s
t hereof . 14. yl«ﬁnatlmprpmpaac(t,ardiolngui;ﬂ:aﬂhaiemic‘hﬂy ¥daepriblé Sits thereof.

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

- 5- (4- met hpxy- &%BH@L&B Illéléo dhqzwlcﬂ'np@{r)'ﬁf(?? R 5R) 4- Fgetl £%|(5 -flucgo-2-

yl met hoxy] - pr opa armaceuti ca e salt’s thereof

15. A conpoufif Semvigrt BTO@P’é}f] rﬁhEQYlllvﬁ1(é‘rlinflt}sOXY-naPhthalen 2-ylmethoxy]-
(R -3-[( 38 4Bp5fi’hlm43 izt 3prbparfel RARY, 2nd ﬂﬁﬁrhﬁl‘é{n@ﬁl@%wepﬂmé)salfs%gg&‘xY]
- phenyl - 5- - met hoxy- napht hal en - 2- yI m et hoxy) -

t LE?LLF“’” AR "ﬁlm B R ebP Ay 2D AT RGR e o TERER AR © salts
(F?1 1- 1[(3§ 4meﬂ1a)cywberpr4rlopc3)-p®pbmmhenm-5mkadmymla}ztymen<y)ﬁmEtthqu]
- phenyl ] (6 @31&1%?}0%@%{3%0%5?0#% gech ¥ ampac llﬁlcaﬁi acce t%&i salts

3-yl oxy] - 3 thoxy p pharimacéutica ccept e salts
t hereof . 17. thareeh nmpound according to claim12 which is '

R) - 1- net 3S, 4R, 5R) - 4-
o hoxy- bgﬁi&csq%u S BRI 1T 9557 i R o R HERARER 2 e hoxy)
pi peri @%n- 3- weﬁ@mbmyqylow)epapem @henyding {(pheattnae @aphtbatbl-g-yhaabptyabl e salts

t hereof 18. ﬁﬂnén Ifrﬁ% ﬁﬁ afta- oﬁ%nd arma eutically acceptable salts thereof.
[ 3- (2- met hoxy- benzyl oxy) propoxy] - ph eny f met ho 133

18. (R)-1-[(35,4R,5R}-4-[4-[3-( 2—methoxy-benzyloxy)-propoxy]—pheny]]-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.



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 halkghgpzagh met hoxy) - pi peri di n- 3-yl oxy] -3-nethyl an 8» apaEs ol ,
and pharmaceutically acceptable salts thereof. 20. 2- [3-] 4%@3’;’% 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-ai4n- 4-yl] -phenoxy] -propoxy]
-benzonitrile, 25 and pharmaceutically acceptable salts thereof. 21.

(R -1-[(3S, 4R, 5R) - 5- (4- net hoxy- hapht hal en- 2-yl net hoxy)-4-[4-[3-(2-nitro-
phenoxy) - pAoid%4i.5Rhen{A-|3- (- methiel-berdylyk0)ptbpdkyl-phahy 1 4-(4-BR@lox- Y| - pr opan- 2

-ol, d h hC 2Dt abl lts th . 22, .

(R 151 m daz Pt 2 Shnk ko RRTR AR D ot Repel mid phimi aicabchiatahlicy) - 4-[ 4
-[3- 30 (2-nistldbserfnoxy) - propoxy] - phenyl ] .

- pi peridi n-3-yl oxy)-propan-2-ol, and pharmaceutically acceptable salts

t her eof . 3,-:64 22 ? . ygl FO13 0355 23.

(3S, 4R, 5R;/£[ g?%,ﬁf‘% ?‘2“-’?‘?@%‘%‘ x’g)g’g‘é‘%%‘rljf%&%r&‘B\C%‘ﬁé&;‘?fﬂlpihéﬁypl]wwdzphwml]hoxy- :
napht haPen- 25y(kmesthewynappilplni dilmetoy) )} pipeidined) ohd planshaphraeaReeddpissal | y
accept abl e sstiserddzer eof . 24.

(3S, 4R 5R) - 3-i mi dazol - | -yl met hyl - 4-[-4- [ 3- (2- met hoxy- benzyl oxy) - pr opoxy] - phe
nyl]- 5 5-Z4Aphahexyniapiiok)sRidn ZOMFHEEQQ&H;?&'I]H o?ﬁx}ﬂﬂ%%*fc]@lﬂﬂ 1024

phar maceuti cal accept able sal hereof. 25. A pharmaceuti ca

conposi ti on %%AN%P}i'aé?’ﬁgeugc%]@ﬁﬁ%ﬂﬁéﬁ&‘“%lﬁ‘}} one of claims Ito 24 and a
pharmaceutically acceptabl e excipient. 26. A pharnaceutical conposition
accor di ng ZeA@haiomcgsicakwintriositiah kycontngtoi ckiim g5 additioddly asipMang apound
activejggai ngk; 1S rdiac infarct, . hi ood pressure
and end orgaﬁ&lgéa%%e, g.agflvegégigﬁgg@?“ﬁgg :ug?néaﬁé?/r%gﬁ&ifﬁch%@%??&ffi ci ency.
27. The use DESSHIOR58tAEadamess padaidipcanspifiriency sndisddeytiosufitidnoy. t he
preparation of nedicanments conprising a conpound as defined in claiml to

24 for the7tTiegatseeft compouprapiyfindd ibar§fof ElgmtsaNe Dl For (5 BEATBon & di ac
ssure and end, 15 cardi ac

infarct, hi %e&!:a%&%tso -r01e11>Pr1|3ﬁ1§ &fcppq&()lérhdcvdegge%aig c'ggnn?goe 24 feoi" e treatment or

insufficiency and Kidne
prophylaxis of restenosis, glaucoma, cardiac infarct, high blood pressure and end

15 organ damage, e.g. cardiac insufficiency 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



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 may be present |n

conpounds Qfodrisyl a (11) P 1 R3,,, ,,,01-- 1~1 RL 11 WD %@g
Oct ober 2003 PCT/ EPOO 0355 -65 wherein R, R2 and R3 are as

claim1 optionally carrying a hydroxy protecting group and Pl is a

NH- prot ecti ng group, and, if desired, -&nverting the conpound of formula I
inclaiml into a pharnmaceutically acceptable salt. 29. The process
according to cl ai m2 4 wherein the NH-protecting group is a tert- 5

but oxycar bonytherbia R R oy &3 ptseis tfined fin ylhmxycla[dmnycta,rmugrawydmar bonyl ,

SL (i;%”ei![ : %Ljal ggﬂo%ﬁﬁé‘érggﬁyﬁd ?[rlga:’\lg-![ %{t‘?ﬁg é E,ya(fl%rllfﬁg}/red %Qﬁlveg'l}})e Fé( dr Oxy
group or a cy‘iﬂ“ﬂg’“Baﬁgg’rmﬁagt‘%@ﬂ“ﬁb"ﬁ? 68’6“”’365“@6%6&%&? Eéélbr di ng to any of

clainms 1 to 24, whenever prepared by the process of 10 claim2 8 3 1.
Conpounds %?c@'dilﬁmm:g%tagtoahyg tf clajingd Srghdreinshe2dHf jootertieg grogaiseeat- of di seases

whi ch age a%aaﬁcy@}&ﬂ;y%&ﬁyros%&ta%w Syl Ky SR vin RiflaAt W“f arct, high
SU

bl ood pressur dia ci ency and ki dney
i nsufficiency ﬁ( gigﬁal%ﬁ@q&adhg‘ﬂ’?ﬁ‘b‘gtr’(fglof‘?fel?Pg‘V‘é?ﬂ{eq anfllt Q Bydepy/PrPiestRE wher ei n

P1 represent srcalpm—krpﬂbftr@mdmeaglggr@lpp oamtesR3 prd¥estingaebupdralcecliastheef i ned in
claim1. 33. ;I'(hgct;gg\égjupcorrpounds processes and nethods as well as the use
of such conpounds substantially as descri bed herei nbefore.

30. Compounds according to any of claims 1 to 24, whenever prepared by the process of
10 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)

R I "0 R !
~

0\/\/0\R2

15

wherein P’ represents a NH- protectmg 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,





