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4- Hydf oxy- pi peri dine Derivatives The present invention rel ates
t o conpounds of the general fornula
[err] . wherein 5 is O, -NH, -CH[err]

- CH=, CCIerr] m%w#
and -SQOerr]- err &i qCHEAG CH‘4,07 %%lg’ncf“"?? J!'YFrom each
ot her hydrogen hal ogen, hydr oxy, am no, nitro, -
|-ower - al kyl - sul f onyl am do, 1- or . - . 2-1i Wﬁﬁ
1- (1 2,4-triazolyl) or acetanido; 10 a Rlerr], Rerr] ,’

| ndependent |y from each ot her hydrogen | owner - " '
al kyl, hydzoxy, |ower al koxy or oxo; - Rlerr]-Rerr] are,

[ ndependent |y fromeach ot her hydr_ogen, | ower - -
‘al kyl, hal ogen, trifluoronethyl or |ower-alkoxy; 15 \@OGstﬁopU
phar maceutically acceptable acid addition salts thereof. gd"
conmpounds of formula | and their salts are distinguished by vﬂﬁ'g ‘éq |

t her apeutic properties. Conpounds of the present invention are
.NMDA( N- net hyl - D-aspartate)-receptor subtype selective bl ockers, which

Aﬂxmmmmm/

The present invention relates to compounds of the general formula

/"/
I
wherein P '
5 X " is-0-, -NH-, -CHp-, -CH- -002- -CONH-, -CON(lower
' alkyl)- ~S- and -S0g-; -
R:- R are, independently from each other hydrogen, halogen,
hydroxy, amino, nitro, lower-alkyl-sulfonylamido, 1- or
. 2-imidazoly1 1-(1,2,4-triazolyl) or acetamido;
10 - RS R_e_ e are,. mdependently from each other hydrogen, lower-
"alkyl hydroxy, lower- alkoxy or 0X0;
2 R?-Rm " are, mdependently from each other hydrogen, lower-
,alkyl halogen, tnﬂuoromethyl or lower-alkoxy;
. n : mOorl
15 and to pha.rmaceutically aceeptable aclﬂ a&d;tlon salts thereof.

The compounds of formula I and their salts are distinguished by
valuable therapeutic properties. Compounds of the present invention are
o NMDA(N-methyl-D-aspartate)-receptor subtype selective blockers, which
ps. have a key function in modulating neuronal activity and plasticity which

Pop/25.3.97 : - .



have a key function in nmodulating neuronal activity and plasticity which
-2- makes them key players in nediating processes underlying

devel opnent of CNS as well as learning and nenory fornmation.

Under pat hol ogical conditions of acute and chronic forns of

neur odegener ati on overactivation of NVDA-2eceptors is a key event for 5
triggering neuronal ceII deat h. NVDA receptors are conposed of nenbers

fromtwo sub &

NR- 2 (A 0 # o Wsdiatthel bide géﬁée%“ﬁ%ﬁﬁ% Bpvatpierititt

subuni t Iase memory; formation.n di fferent brain areas.
Het er omeri c conbi nat i ons of NR- 1 nenbers with different NR-2 subunits

result in 10 NN%&@W@mwﬂnaﬁswﬁé@ter@mMewmeaﬁ

Phetiti o bi odblFeatdemeratibA vaBgivAtias ht KNPl Rodeliabihie s Iy el £ VP
e.g., by str dkiggerisigbmenronal xeliedeath. HMDéhrenenptoszOams composed of members
Hunt ?ﬁS?ﬁReL 1@2*3@2%@ awo% aef) RNEE11p Giffertht DG Dafialhs)diid NR-
neur odegener & (foto B9 TeRt genes. M@Igbers %@@W@rﬁlb“mt
Qbj ect's of t'f&nh]ié@&hbﬁrh aiét:ﬂétedﬁ&m@uaﬂin%ﬁfe%ﬂvb?am aféas Heteromeric

Phe. conpound SoBIREHARE 8 NBJomestivers with hfteremt N Bomitaintts FsfiE IR o 20°

. fgg}r)ggpd Itﬁh eﬂ\mnaetephoradﬁplaymgediﬂ'mhhplmmﬁeahiml yroperties. tPossﬂsbét

' conpounds of ﬁ%‘?quﬁl%ﬁgé?ﬁlgf ?o{mng{heﬁ%{‘%ﬂ%c e%eecﬁ%ﬁbeﬁktes I'n P‘He
‘control or pracuwfomns of neuredegeneration wausedyegt, by istrokecand hrain traumas

of the Kighd ElefoRhié oS cﬁ%éﬁ&ﬁegéﬂ&aﬁ@ﬁ%’afﬁ'é/seﬂzh&% P4 gidBaiguf act ure

of 25 corres on |ng |, canen W ng de|n|t|on of t he
general ter QE aﬁﬁeiﬁ*ﬂtmgtonc%élﬁqaﬁﬁq 62‘%12%!“7" tronbip dater

whet her tig Tseldi‘asmﬁaﬂdaiémdegé@&&hoﬁ asevciatedowithnbaetebial i wral
As used herei.ng the term"lower alkyl" denotes a straight- or branched- 30
chai n al kyl d’!’{ﬁf ftaining from1l to 4 carbon atons, for exanple, nethyl,
ethyl, propyl, isopropyl, butyl and the_ like.

. bjects of the invention are the compounds of formula I and

pharmaceutically acceptable acid addition salts thereof, the preparation of
the compounds of formula I and salts thereof, medicaments containing a

20 compound of formula I or a pharmaceutically acceptable acid addition salt
thereof, the manufacture of such medicaments and the use of the
compounds of formula I and their pharmaceutically acceptable salts in the
control or prevention of illnesses, especially of illnesses and disorders of the
kind referred to earlier, and, respectively, for the manufacture of

25 -corresponding medicaments.

The following definitions of the general terms used in the present
description apply irrespec_tive of whether the terms in question appear alone
or in combination. '

As used herein, the term "lower alkyl" denotes a straight- or branched-
" 30 chain alkyl group containing from 1 to 4 carbon atoms, for example, methyl,
ethyl, propyl, isopropyl, butyl and the like.

The term "halbgen" denotes chlorine, iodine, fluorine and bromine:;

The term "lower alkoxy" denotes a group wherein the alkyl residue is as
defined above. '



The term "hal ogen" denotes chlorine, iodine, fluorine and brom ne.

The term "l ower al koxy" denotes a group wherein the al kyI residue is as
defi ned above. The term "l eavi ng group” has the neaning
conventionally used, and refers to, for exanple, hal ogen,

al kyl sul fonyl oxy, arylsul fonyl.oxy and thee3- like. The nost preferred
IeaV| ng group in the present case is a hal ogen. The term

"phar maceut i cal | Wﬁé%ﬁrﬁﬁbﬁvﬁfg‘ %r&lfﬁ"‘ ha®'th %éa&nng nallyPhsed, V&ﬂ&‘
| norgani ¢ and of gani c, aci as hy Cld ri o
sul furic aci drefrﬁgﬁ) r@r.eeraml& aiﬁy lauifoeariqﬁvcaa‘i the
mal ei ¢ aci d, Hke!Theanost ﬁetbﬁfedlle gmfgrdxqr imth@pmei:t dazeliszchalogeani c

?Cld I p- tokzenesulfonlc acid an e like. The conpounds of
I
hydr ogen and r ep'rZ@s%‘%eﬁg%&ﬁﬁaﬁi%%kﬂ%ﬁ%ﬁg o b, Gbracedl,
one asymefr i saltawith iaprganiccand orgamic, acids, suchra ¢hloric awd nitric
di ast er eoner s, El d, RaHrR ScxdTgﬁx dEphoTY aaavam&aaaﬂ?al%féa&acmn

m xtures and thelr carrespah enant | omers ti uyl prefler’red
conmpounds in i acide ﬁS‘?@§ agl ’aﬁwmf@ﬂd tartaric acid, methane-sulfonic acid,

1-[ 2- (4- hydr opstoRivtiteu¥fonés avid arid the T8Ed)Y| - benzyl ) - pi peri di n-4-ol;
4- (4-fluoro-benzyl)-1-]2- (4 hydr oxy- phenoxy) et hyl ] - pi per| di n-4-ol;

N-(4-{2-[4-hydr Omsﬁémgf | otbt%nﬁ{dg Ip hlgil éhe\{'lllts ﬁlxaé'}ﬁoth are

phenyl ) - met hanes

N-(4-{2-[490( anbﬂmﬁ;ydrogenmd)xqpmsm adiydroxy lor lewen alkyl @foup,
phenyl ) - et ha

N-(4-{2-[4- (4%0 benz ?? fsﬂmane y c?rbgrnl m. A y?cjrdufg]lgkt?e formation of

phenyl ) - met hat¥e mmgmmgrs is possxble e present invention embraces racemic

N- (4-{3- [ 4- ( dndiktipies- £6d 2Kelr &ﬂaésf»smmy BRihHbRedsy! ] - Propoxy} -

~phenyl) - met hanesul f onam de; 25

(RS)-1-2- (4 hydrﬁXXm%tl]enoxﬁfe pb%hHXEL véhi(cﬁ Xdeibte _bwzglz'e.

pi peri di n-

15 1-[2-(4-hydroxy-phenoxy)-ethyl]-4-(4-methyl-benzyl)-piperidin-4-ol;
4-(4-fluoro-benzyl)-1-[2-(4-hydroxy-phenoxy)-ethyl]-piperidin-4-ol;
N-(4-{2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-y1]-ethoxy}-

phenyl)-methanesulfonamide;
N-(4-{2-[4-(4-fluoro-benzyl)-4-hydroxy-piperidin-1-yl]-ethoxy}-
20 phenyl)-methanesulfonamide;
N-(4-{2-[4-(4-chloro-benzyl)-4-hydroxy-piperidin-1-yl]-ethoxy}-
phenyl)-methanesulfonamide;
N-(4-{3-[4-(4-fluoro-benzyl)-4-hydroxy-piperidin-1-yl]-propoxy}-
' phenyl)-methanesulfonamide;

25 (RS)-1-[2-(4-hydroxy-phenoxy)-1-methyl-ethyl]-4-(4-methyl-benzyl)-

piperidin-4-ol.

Exemplary preferred compounds in which X denotes NH, are:

2-(4-benzyl-4-hydroxy-piperidin-1-yl)-N-(4-hydroxy-phenyl)-
30 acetamide;
2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-y1]-N-(4-hydroxy-
phenyl)-acetamide.

Other exemplary preferred compounds in which X denotes CH,, are:



Exempl ary preferred conmpounds in which X denotes NH, are:

2- (4- benzyl - 4- hydr oxy- pi peri di n- 1-yl)-N-(4-hydroxy- phenyl )- 30 acet ani de;
2-[ 4- hydr oxy- 4- (4- et hyl - benzyl ) - pi peridin-1-yl]-N-(4-hydroxy-

phenyl ) - acet am de. O her exenpl ary preferred conpounds in which
X denotes -CH2 are: -4- - 4-
(RS) - 4- benzyl - 1-[ 2- hydr oxy- 3- (4- hydr oxy- phenyl ) - propyl ] - pi peri di n- 4-

(lRS) 1-[ 2- hyd I oxy-a’?%'i' hengy 6%9[25]%%‘1"‘?‘? -3 (4 hyfroxy-phenyl),propyll-piperidin-4-

pi peri di n- 4- 8ts;

(RS) - 4- (4- chl or o- KRSY-IL[E Hyrdz%x?;ai(@ conpoﬁ"ﬁgﬁl B ,?ﬁr mﬁ netAgibénzyl)-

pi peri di n-4-ol he presen I anhd the|r
phar IT&CEU'[ICRFE%PdJn4-é8CEpt able satts can be prepared by methods known in

the art, fsor ex anﬂlS)-4-(4-c1ﬂ9rquénﬂd’,&Qéi2d£ﬁhbxb®l(4lhbdroxymbhehybipmpyﬁe 10
a) reactlng 0 of the fornul a [err]
with a COHDORW@)(EG formul a

err .
[ ] The present compounds of formula I and their pharmaceutically
acceptable salts can be prepared by methods known in the art, for example,
by processes described below, which comprise

10 a) reacting a compound of the formula

R! R
Rz
: "j)\(CHa)n/R
RS R® i
R¢

with a compound of the formula

R7
R®

R® I
5 . R1°

_ wherein R! - R and X have the significances given above, nis 1, Ris a
leaving group and RS is an oxo- or a hydroxy group, or

. b) reacting a compound of the formula
20
R1
R X'H
RS
R*

with a compound of the formula



wherein Rerr] - Rerr] and X have the significances given above, nis 1, R

is.a | eaving group and Rlerr] is an oxo- or a hydroxy group, or b)
‘reacting a conpound of the fornula 20

[err] wi th a conpound of the fornula _

R7 ' 'f{'err] wherein R -
Rlerr], n and R have the significances given above and X err] is -0,

-NH-, -N-lower alkyl- or -S-, or .5 c) reactigrg a compound of the formula

lerr] | OH R
r T
N Ro
“\H\ (CH,),,/ I v

RS

wherein R! -R", n and R have the significances giiren above and X1 is
-0-, -NH-, -N-lower alkyl- or -S-, or

5 c¢) reacting a compound of the formula
. At
R? Y \<|
. o)
R?
' R
with a compound of the formula IIT to give a compound of the formula
. R7
Rl ' OH "
. | R2 v O/\
_ \(\ - _
" OH L Ia
0 R* _ _

1

VI

wherein R* - R* and R” - R" have the significances given above, and Y
denotes -XCHs- or -CHy-, or

d reacting a compbund of the formula IV with a compound of the

15 formula
. i
OH o8
o
AV o
: Rﬂ) vn



with a conpound of the fornula Ill to give a conpound of the formula

[err] 10 wherein R err] - Rerr] and Rlerr] - Rerr] have
t he significances given above, and Y denotes -XCH err]- or -CHerr]-

or d) reacting a conpound of the formula IV with a conpound of the
15 fornul a -6- [err]

- 6- to give a conpound of the fornula la, wherein Rerr] - Rerr]
and Rlerr] - R[er ] C 7 110
debenzyl ating_a cor%ggnqmn?p?‘#}fpﬂwrgﬁmﬁsV%&%Ehﬁmvﬁ*aﬂalz -R ‘ﬂave
[err] 5 the significamees giverhabewhsari t uent s are as descri bed above,

provi ded that none of Rlerr]-Rerr] is halogen, or f) reacting a

conpound of f&)rdebefzlattiiy & comPtd of 4184 fornkiliarrl is an amino

O
wherein the substituents are as described above, provided
R’-RY is halogen, or

that none of

f) reacting a compound of formula I wherein one of R-R* is an amino
group with a lower-alkyl-sulfonyl halogen to give a compound of formula
10 I, wherein one of R™-R* is a lower alkyl-sulfonyl-amino group, or

g) reducing a compound of formula I, wherein R® and/or R®
represents a carbonyl group, to yield the corresponding hydroxy

compound, or
15

h) oxidizing a coh:pound of formula I, wherein X represents -S-, to

yield the corresponding sulfonyl (-SO2-) compound, or

i) cleaving off (a) hydroxy or amino protecting group(s) present as (a)

20 substituent(s) R-R*, and

b)) if desired, converting the compound of formula I obtained into a

pharmaceutically acceptable acid addition salt.

25 In accordance with process variant a) a mixture of a compound of
formula III, for example 4-(4-methyl-benzyl)-piperidin-4-ol, and of a
compound of formula II, for example, N-[4~(2-bromoethoxy)-phenyl]-
methansulfonamide, dissolved in 2-butanone, is refluxed about 12 hours.
This reaction is carried out in the presence of a base, for example, potassium

30 carbonate. The compound of formula I is then separated in conventional
manner. When one of R1 R* in formula II is a hydroxy group these groups

are protected by groups conventionally used.



group with a I ower-al kyl -sul fonyl hal ogen to give a conpound of fornula 10
I, wherein one of Rerr]-Rerr] is a |lower alkyl-sul fonyl-am no group, or
g) reducing a conpound of formula |, wherein Rl err] and/or R err]
represents a carbonyl group, to yield the correspondi ng hydroxy

conpound, or 15 h) oxi dizing a conpdmd of fornmula I, wherein X
represents -S-, to y| el d the corresponding sul fonyl (-SQerr]-)

conpound, or k&:? §9F9‘§‘3 ég)[ gﬁgﬁé{ %E[cﬁl@ P&&%H;@E Grou

group(s) presen su u% c} ereP e

desired, VB Orgapi ﬁf@a@m iley andRBens, rlne (a1981)pp 218-

pﬁzlr maceut ?QGQSWMW %ﬁzwﬁgswt-but%ﬁdmeth}wmmeﬁaﬁnce Wi th
ou

process varia n for f'or exanple
4- ( 4- et hyl - b’&h{a %?%XH&TR“ES ‘i?rmacan be ”ﬁrml otrY koewm a 11,

for exanpl®, me[:hedsz br onoet hoxy) - phenyl ]- met hansul fonam de, di ssol ved
I n 2-butanone, is refluxed about 12 hours. This reaction is carried out

'cgnfogﬁngrgfse?grenﬁ ‘i %iﬁﬁ%g?&%?iébé abigel WibbEh ohiiitils dformpla 1
_one of R err]by¥eadtion of acompound of formulaiFV¥withra cempound of forpmla V. are

protected by groups conventionally used.

-7 - ERveféraed Yontpslinds of Formuth 1Y ﬁ?éjcéﬂ'
Protective G qu in &ganr c Synt hesi s, Chsgr)ét er 7, e%n W eghgrrlr?}esSons,

Inc. (1981) Fﬁ}ufﬁ%mes 287. Most preferred are the benzyl oxy,
tert-butyl-dinet a%/h‘ si Iyl oxy or et hyl oxycar bonyl groups. This reaction
can be cal@ied o(Khisyehckiom is Bameﬂmlﬁbmthe presencdofa basevPrefertedis

descri bes a %Hﬁ)‘tﬁ&@ n of a
conmpound of or ﬁ.n* a co oun on ?é{&ﬁ@%ﬁ?{{}labout Hho%?%,ﬁté erred
conmpounds of SUd ¢§°1Wr@1 ¢h, as Zobutanenejand the yielded composnd isthens

separated in conventional manner.

In accordance to process variant ¢) a corresponding oxiranyl-phenyl
15 derivative of formula VI is treated with a compound of formula III to give a
corresponding compound of formula Ia. This reaction is carried out in a
suitable solvent, such as methanol or ethanol.

Variant e) describes a process to obtain compounds of formula I,
wherein one of R1-R* is hydroxy. This process is carried out by debenzylating
20 a compound of formula VIII, provided that none of R™-R™ is halogen. The
debenzylation is carried out in conventional manner. For example, a
compound of formula VIII is dissolved in & suitable solvent or mixture of
‘solvents, such as ethanol and ethylacetate, and hydrogenated in the presence
of Pd on C at room temperature and atmospheric pressure.

25 In accordance with process variant f) a compound of formula I can be
obtained, wherein one of R:-R*is a lower-alkyl-sulfonyl-amino group. This
reaction is carried out by treating a compound of formula I, wherein one of
R'-R* is an amino group, for example (RS)-1-[3-(4-amino-phenoxy)-2-hydroxy-

| propyll-4-benzyl-piperidin-4-ol, with a lower-alkyl-sulfonylhalogen, such as
30 methane sulfonylchloride, in a suitable solvent, such as methylene chloride,
in the presence of pyridine at room temperature.

The process variant g) describes the reduction of a compound of formula
I, wherein R5 and/or RS represents a carbonyl group to yield the



10 This reaction is carried out in the presence of a base. Preferred is
_pot assi um carbonate. The reaction is refluxed for about 12 hours in a

‘sui tabl e solvent, such as 2-butanone and the yiel ded conpound is then
separated in conventlonal manner . I n accordance to process

variant c) a correspondi ng oxiranyl - phen'yﬁ 15 derivative of forrmula VI is
treated with a conpound of fornula III to give a correspondi ng conpound
of fornul a | gerrébpéndipgchydroxygréap! ?!'éodsﬁ 1§camedtudtaﬂ the preseiice ofuch

.as net hanol qr rocess to obtain
conpounds ofglﬁ‘g al&%nde, su%ﬁ& ’Eubfm n#\l[rgﬁp%e?s hydroxy. This

process is carried out by debenzylating 20 a corrpound of formula VIII,
provi ded t hat nolm anéoﬁmﬁe@nth pracessevariant h) a compennd! of formula Larri ed

out in convegs _%m ed %o viel CHP \_(Jll i s
di ssol ved éggﬁ*}ﬁb«?qs F a‘? oF tﬁé Eﬁhﬁ’ th
and et \@I él:gﬂ Qa- 'campqwf éléxmapéa 6108 GaTsb gﬁe%ﬂée?lonvle JReSERCA0 D?rpas

tenperature ghstagéime M?}ferﬁﬁﬂﬁfé'wple galt) at rédmAenpetapare.M t h process
variant f) a corrpound of rrrul a | can be obt ai ned, wherein one of

| - sul f | - Th
corr1 o out by + PhiteBi ProtertinE BTRUEF SrdrReftbdt ithel Saraee pil be " ' °
‘Rl err] - R err familianteany @egsomaln]]‘edrmeﬂmmfe although of course there can be used

th o | quer A0 e RRAE PRt o Bl e R SR BB

a suitabll® ssm@monsyfcwhmho&en tsmthmcqmponan s@mm&f
pyridine at geraptddenper ature. The process variant g) describes
t he reduction of a conpound of fornula |, wherein Rlerr] and/or R err]

t | to yield th :
L oo T as AR e =Agfion pklsE of the ompagns af formola 1 #5m aperialy  ne

presence of well suited for phdrimkeeuticahuse. Li Al H err], in conventional

manner . In accordance with process variant h) a conpound of
formula I, t?ﬂ?: H@%ffﬂd
corr espondl ng S\S‘lﬁpon %g%er r i _Esfor ﬁieg IFSP'c%:BPX{;ﬁhQ otmge car r| ed
out in tHé phER kﬁ@%@r [mep]are y(lsmvmsn odsnforeexample, @according to
salt) at rooghé esllsWitgiFehetion schemes 1-5. These reactions are described in more
detail in examples 34-7 0.
Scheme 1
R? R?
° Rs Mgnlz O R‘
R“’OTN + D —— R"’o '
9 .
. o R Rt lr ' R Re
X X X1
R7
OH e
HN o
_ Ri0
20 ' m

wherein R™-RY is as above, R is lower alky_l, and R12 is Cl, Br or J.



Sui tabl e protecting groups and nethods for their cleavage will be
famliar to any person skilled in the art, although of course there can be

‘used only those protecting groups which can be cleaved off by nethods
under the 10 conditions of which other structural elenents in the conpounds
are not affected. The aci ®ddition salts of the conpounds of
formula | are especially wel | suited for pharmaceutical use.

The starting materials for the preparﬁ%%@ﬁmggrconpounds of fornmula | 15 are
known or can be prepared by known net . exanpl e, according to

the followi ng reaction schenes 1-5. These reactions are described in nore
detail in exanples 34-70. Schene 1

[err] &gin Rlerr]-Rerr] is as above, Rerr] is
| ower al kyl, and R err] r-or J.
-9- hamM[eH]
'R7
RS OH R®
R\H*(cn-a:“ o .
RS . “\/l\(cnz),,/ T R
_ RS '
R L u B |
1
NS o
- il
R*
n
Y R’
OH R®

R! R®
Rz x1 — RQ
R | -

5 wherein R is a leaving group, R-R°®, and R7-R10 have the significances
given above, R6 is =0 or OH, n is 1 and X! is -O-, -NH- or -S-.



5 wherein Ris a leaving group, Rerr]-Rerr], and Rerr]-Rerr] have the
signi ficances given above, Rerr] is =Oor OH, nis 1 and Xerr] is -0,

-NH or -S-. -10-
Schene 3 ' [err]
' ' -10-
Scheme 3
R7
OH A R8
|
HN N"CR® m
H10
o)
MR
XIN
R7 R7
- OH R8 OH R®
OH o)
R\)\/ ~ RQ LA RQ
R10 R10 XV

\/W

ﬁ}«& S

5 wherein R, R:-R* and R™-R" are described as above.



5 wherein R Rerr]-Rerr] and Rerr]-Rerr] are described as above.
Schema 4 [err]

-11-

R* XVI

XVII
m
R
R' T R
2
R®
oH
R? R10 Ial

wherein R-R*, R, n and R™-R" are described above.



wherein Rerr]-Rerr], R n and Rerr]-Rerr] are descri bed above.
-12-

-12-
Scheme 5
R/ |
OH R
8 AN R
R (CH
) z)n /ﬁr
EN O _—
R9
Rm
m XVia

o R
. XX ' Y
OH g
R! R
R2 s N k
1(\ i R
1
R
v
OH :
8
Rl R
R? s d
R® R
-
R?
OCH g
Rl R
R o“s”0 N le
V\ (CH z)n/ g RS
R® R
Rt
5 wherein R, R1-R4, R7-R10 and n have the significances given above.

As mentioned earlier, the compounds of formula I and thgir
pharmaceutically usable acid addition salts possess valuable



Scheme 5 [err]
5. wherein R, Rerr]-Rerr], Rerr]-Rerr] and n have the significances
gi ven above.

-13-

pharmacodynamic properties. They are NMDA-receptor subtype selective
blockers, which have a key function in modulating neuronal activity and
plasticity which makes them key players in mediating processes underlying
development of CNS as well as learning and memory formation.

5 The compounds were investigated in accordance with the tests given
hereinafter.

Method 1
SH-Ro 25-6981 binding (Ro 25-6981 is [R-(R*,S*)]-a-(4-Hydroxy-phenyl)-b-
methyl-4-(phenyl-methyl)-1-piperidine propanol)

10 Male Fiillinsdorf albino rats weighing between 150-200 g were used.
Membranes were prepared by homogenization of the whole brain minus
cerebellum and medulla oblongata with a Polytron (10.000 rpm, 30 seconds),
in 25 volumes of a cold Tris-HCl 50 mM, EDTA 10 mM, pH 7.1 buffer. The
homogenate was centrifuged at 48.000 g for 10 minutes at 4°C. The pellet

15 was resuspended using the Polytron in the same volume of buffer and the
homogenate was incubated at 37°C for 10 minutes. After centrifugation the
pellet was homogenized in the same buffer and frozen at -80°C for at least 16
hours but not more than 10 days. For the binding assay the homogenate was
thawed at 37°C, centrifuged and the pellet was washed three times as above

20 in a Tris-HCl 5 mM, pH 7.4 cold buffer. The final pellet was resuspended in
the same buffer and used at a final concentration of 200 mg of protein/ml.

3H-Ro 25-6981 binding experiments were performed using a Tris-HCl 50
mM, pH 7.4 buffer. For displacement experiments 5 nM of SH-Ro 25-6981
‘were used and non specific binding was measured using 10 mM of

25 tetrahydroisoquinoline and usually it accounts for 10% of the total. The
incubation time was 2 hours at 4°C and the assay was stopped by filtration on
Whatmann GF/B glass fiber filters (Unifilter-96, Packard, Ziirich,
Switzerland). The filters were washed 5 times with cold buffer. The
radioactivity on the filter was counted on a Packard Top-count microplate

30 scintillation counter after addition of 40 mL of microscint 40 (Canberra
Packard S.A., Ziirich, Switzerland).

The effects of compounds were measured using a minimum of 8
concentrations and repeated at least once. The pooled normalized values
were analyzed using a non-linear regression calculation program which



As mentioned earlier, the conpounds of fornmula | and their

phar maceutical ly - usable acid addition salts possess val uabl e

- 13- phar macodynam ¢ properties. They are NVDA-receptor subtype

sel ective bl ockers, which have a key function in nodul ati ng neuronal
activity and plasticity whi ch nmakes ¢ b#m key players in nediating
processes underlying devel opnent of CNS as well as.learning and nennry

LT hen rovis ICH W ABRMP oIVl Mo, ARORIRR Tt

(Ro 25-6981 iBBNRUBA).S*)]-a-(4- Hydroxy phenyl ) - b-

nmet hyl - 4- (phenyl - nmet hyl ) - 1- pi peri di ne propanol) 10 Ml e Fullinsdorf al bino
rats wei ghi ng betwo 200 g were used. Menbranes were prepared by
honogeni zat i Opt-f e, Whol (S .or ai n™m nus cerebel  um and nedul | a

obl ongat a wi t=ar3RRpaliia il 82000 rpm 30 seconds), in 25 volunes of a
cold Tris-HO 50 nV EDTA 10 MM pH 7.1 buffer. The honogenat e was
centrifuges dMaléFillingddrfralbihorsats weighing/betwdefi 150200 ¢ wete i1§ed1as

horboenat o weild ncﬁ%%fevﬁély% 9 i paRitEe el Of R while BRSiA Blinus,
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final |toel %l@t wﬁfﬁré Sespepdledassing the/Pﬁlﬁt&ohaimééﬂé vﬁbgﬁ!mesﬁbtﬂ'eﬁaﬁdlthb
concentratl o 0 o |
oo ot & hftaogiatitndh iRl o 570G for B FdfRufey PRik: Refftifation the
di spl acement mllﬁmnhnm@eﬂzaﬁm&msb@@t and frogere atisS80PCafor atdeast 16

coual by it QCcounWWo ?%?S mﬁﬁgﬁﬁﬁi%?%ﬁw&%@fm

hours at 4[ erttyawesh alletrwas washed thre
The 11 ?Z?Z-f "“?%“m%%‘ms%m' g ‘“"‘?@é’rmbﬁf o S ettt was é%%% Lv‘*‘*ﬂr@
“the filter E’G‘%ﬁ' ‘gEHEﬁ‘iAP& ﬁ'ﬁﬁaﬁmnﬁﬂ%f’%?go%gg ‘iePP)QHyo
count er after add| tion of 40 nmL of m croscint 40 (Canberra
3H-Prazosine binding experiments were performed using a Tris-HCl 50 mM,
PH 7.4 buffer. For displacement experiments 0.2 nM of 3H-Prazosine were
used and non specific binding was measured using 100 mM of
20 Chlorpromazine. The incubation time was 30 minutes at room temperature
and the assay was stopped by filtration on Whatman GF/B glass fiber filters
(Unifilter-96, Canberra Packard S.A., Ziirich, Switzerland). The filters
were washed 5 times with cold buffer. The radioactivity on the filter was
. counted on a Packard Top-count microplate scintillation counter after
25 addition of 40 ml of microscint 40 (Canberra Packard S.A., Ziirich,
Switzerland). The effects of compounds were measured using a minimum
of 8 concentrations and repeated at least once. The pooled normalized values
were analyzed using a non-linear regression calculation program which
provide ICs, with their relative upper and lower 95% confidence limits (RS1,
~ 30 BBN, USA). -

(_C)

c¢DNA clones coding for the subunits NMDAR1C and NMDAR2A of the
NMDA receptor (see Hollmann and Heinemann, 1994, Annu. Rev. Neurosci.
35 17:31 for nomenclature of NMDA receptor subunits) were isolated from a rat



Packard S. A, Zurich, Swtzerl and). The effects of co'rrpounds wer e

neasured using a m nimum of 8 concentrations and repeated at | east
‘once. The pool ed normalized val ues wer e anal yzed using a non-|i near
regression cal cul ati on program whi ch

-14- provide I Cferr] with their relative upper and | ower 95%
confidence limts (RS, BBN, USA) Met hod 2 3H Prazosi ne
binding. 5 WMle Fullinsdorf albino rat < Y ghi ng between 150-200 g were
used. Menbranes were prepared by honogeni zati on of the whole brain
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buffer and f (Malherhe te%{ Moj: Brain Kes: 11599) §05§o
10 days. For (Xbf %ﬁlﬁéﬁsﬁﬁéﬁdu&é&f@&%@@ mﬁeracdnhﬁm%oht of?»ﬂieerr] C,
l ee

Tris-HO o & NMBARER bt for e IMEDAT R, e ptiaTap

Tris-HO 5
t he sane buf sabunits. lﬁmmmwlwr&ﬁnobofarl 1 ahixtare of £hé regpevtiver mRNA/ nl .

o 7.4 bu { PLCRRF Q%f@?ﬁ&%%ﬁ 69,5085 ofiErtel TR0 UNRRY e 1y e o8 et

used and Hbn thpeug Ageemnm& wasrpeasored/in vokiage clamp

U"l

Chl or promazi i 8% SEEet\q5 BrPfirithlel €
S R .

wer et wgs hed §>ot¢nwdwa§hlmbdd b/ E8G mV Bd W&e@a]stdrslwareoahﬁmalﬂ er was
coun e on a

ot o ity WA Rl ol 8 YRR b

Swi t zer | aifdl) agohiste asparatate (Ahgp)ant: glycine (ﬁlgéurlar&'emnb@gamstm mum

B ooncent s at G RAbAD SRS titlsoh 395 bithAE Sublls PAAAEA T84 @gmvgdr%%

wer e analyze u5|n% a non-Tinear _regression C
agonist sensitivities of the two types of receptors (70 mM Asp plus

2.5 mM Gly for NMDAR1C - NMDAR2A and 15 mM Asp plus 0.2 mM Gly for
NMDARIC - NMDAR2B). The agonists were applied for 15 s intervals once

20 every 2.5 min by rapid superfusion of the oocyte with agonist containing
solution and the amplitude of the agonist-evoked current was measured
immediately before the end of each application. After a series of initial
control applications the antagonist to be tested was added to both, the basal
Ringer‘s and the agonist containing solution. The antagonist concentration

25 -applied to oocytes expressing the NR2A subunit was 10 mmol/l, whereas 0.1
mmol/l were applied to the NR2B expressing oocytes. Four to eight oocytes
were tested for every compound and NMDA receptor subtype. Oocytes were
exposed to the compounds for 5 to 30 min depending on the time needed for
reaching an equilibrium block of the NMDA receptor current. For every

30 oocyte the decrease of the current amplitude was expressed as a percentage
of the control current measured before application of the compound. Figures
in the table are arithmetic mean values of these percentage values. The thus-
determined activity of some compounds in accordance with the invention
will be evident from the following table.
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Oocyt e exXpr gsst+om ertret ot tagé et (J.III.; |1g) —rre uch'a'n'e——pUFEﬂ'i-&i—ms-—‘
cl anped to -|g¥WiGy and {he rd®MPtord were3dctivaté¢d by applking a
nodi fi ed Riﬁ%ﬁs sol ufion gogpai ni Ni stSgy
L- aspar at at \r\apﬁ* (capye] 91' yL,.r e (G reertratTomns
wer e chosen |fRi¥2 ej t her 1 suburf960co different
agoni st sengidA«ities pf th ty pl us 2.5
nMdy for W%-—Nkﬁﬁ% N VEARTE—
- NVDAR2B) . (M4 agonists wer@048pp] i PO _every 2.5
mn by rapid Mper—f usi bn  of d(ﬁ@ oocyte W2t5h agonl st containi i ng sol ution
and t he arT‘pI ~ttroe—of reagom <t ket s—neastred
i edi at el y |3é¥8or e the end dTO'iQach appl i208tion. After a serjesjof initial
control applliga}ions t1e antggighi st} to %.ot ested was qued to Poth sihe
basal Rifrger—s—amdjtire—agonrst—comtarmrg—sofutTom—fire—anagonT st
concentrati qd¥3® _applted t P-Wcvids expfidssing fhe NR2A subunlt was 10 |
mol 71, wherlagg, 0. 1 0.020 9.7 10 8

N/32 0.040 9.2 19 81

0/34 0.010 0.8

P/35 0.003 0.26

Q36 0.010 5.0

R/37 0.006 5.3 8 42

S/38 0.016 73

'T/39 0.009 2.3

V/41 0.008 3.0

In this Table the respective compounds are:
S
A (RS)1-[2-Hydroxy-3-(4-hydroxy-phenoxy)-propyl]-4(4-methyl-
benzyl)-piperidin-4-ol;
B (S)-4-Benzyl-1-[2-hydroxy-3-(4-hydroxy-phenoxy)-propyl]-piperidin-
4-ol;
10 C 1.[2-<(4-Hydroxy-phenoxy)-ethyl]-4-(4-methyl-benzyl)-piperidin-4-ol;
D  4-(4-Fluoro-benzyl)-1-[2-(4-hydroxy-phenoxy)-ethyl]-piperidin-4-ol;
E N-(4-{2-{4-Hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl}-ethoxy}-

phenyl)-methanesulfonamide;



mol /1 were applied to the NR2B expressing oocytes. Four to eight oocytes
were tested for every conpound and NVDA receptor subtype. Oocytes were
exposed to the conmpounds for 5 to 30 m n depending on the tinme needed for
reaching an equilibrium block of the NVDA receptor current. For every 30
oocyte the decrease of the current anplitude was expressed as a percentage
of the control current neasured before application of the conmpound. Figures
in the table are arithnetic nmean val ues These percentage val ues. The

t hus- determ ned activity of some conpounds in accordance with the

i ti | ~l- -
I-E\é?n i on Fw IN- (bf{sz(moiréibehﬁﬁe-ﬁ-ﬁywpbﬁmm yl%oentggﬁ}r']}d/ RO

25- 6981 or Pheaylkmethanesulfopanmide; oy o4 bl ock by Exanpl e
bi ndi ng | C[ er@] N-kid-dm[Aqﬂchhroibenzyl)A-hydroxy-plper@in*]r—YMethoxy}-
NRICHR Rysp] s ilecl fonamide;

NR1C+NR2A 0. 015
29 5 H Nf!é-{3-[Hsf131uoro-benzyl)-4-hydmmpendm-l-yll-nmpoxy}- C/ 9
8- 8 }18 ?ﬁnyl)—metﬁmesu%namld 88 D10
27 I 1982-(4-H3Hr9§y-phenoxy)-1-metbgl-@%yl]-4-(4-methylgb®nzyl)- Q13
0.030 Piperidind-dH 0. 040 1.8 1/ 22
8 828 J Sé-gél—Benzijrf-z—?hydroxsi-@ipeﬁdin- -'y?)zﬁ-(«!:-g%droxy-ﬁﬂggyl)- K24
0. 060 10 7acetamides 31 0. 020 10
51 o K '[4'Hydr°%%’dtg"methyl'bmyg)'§pmd’ﬁ ]3§1]'N'(4119ydmxy 0. 003
0.26 Q 36  Phenyl)-acetamige; R 37 0. 006
P10l ARy i St st s
15 M (RS)-1-{2-Hydroxy-3-(4-hydroxy-phenyl)-propyl]-4-(4-methyl-benzyl)-
piperidin-4-ol;
N (RS)-4-(4-Chloro-benzyl)-1-[2-hydroxy-3-(4-hydroxy-phenyl)-propyl]-
piperidin-4-ol;
O  4-Hydroxy-benzoic acid 2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl]
20 ethylester;
P 4-Hydroxy-benzoic acid 3-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-y1}-
propylester;

N-[2-(4-Benzyl-4-hydroxy-piperidin-1-yl)-ethyl]-4-hydroxy-benzamide;
4-Hydroxy-N-[2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl]-ethyl]-
25 - benzamide ;

W O

S  N-[3-(4-Benzyl-4-hydroxy-piperidin-1-yl)-propyl}-4-hydroxy-benzamide;

T 4-Hydroxy-N-[3-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl]-propyll-
benzamide;

V  (E)1{3<(4-Hydroxy-phenyl)-allyl}-4-(4-methyl-benzyl)-piperidin-4-ol

30
By screening compounds of formula I could be identified as NMDA
receptor subtype selective blockers and - for selected compounds - the
-preference for NMDAR-2B subunits could be demonstrated by
eletrophysiological characterization using cloned NMDA receptor subtypes
35 expressed oocytes.

The compounds of formula I and their salts, as herein described, can be
incorporated into standard pharmaceutical dosage forms, for example, for



V/ 41 0. 008 3.0 ' In this Table the
respective conpounds are: 5 A

(RS) - 1- [ 2- Hydr oxy- 3- (4- hydroxy phenoxy) - propyl ] 4( 4- net hyl -

benzyl ) - pi peridin-4-ol;

(S)-4-Benzyl -1-[ 2- hydroxy 3- (4 hydr oxy- prd8exy) - propyl ] - pi peri di n-
4-0l; 10 C

i Ei |(:|4U|(;Il>’lgr g@?ﬂﬂ}%@% %}%épégﬁ/dhphenoxy #‘ prpert gicgl é_ vant

N-(4-{2-[4- Hymamals,( r ezample b@nsgnyuwmongemln ]camempptenais, such
pr11<7anyl ) - ”e}:haﬁfsﬁhfé}néﬁl% lactose, starch, magnesium stearate, talc, vegetable oils,

N- (4-{ 2- [ 4- ( 48VSoPalyAlisylene-glyrolarand, the fikse: o The pharmeceutisal preparations
phenyl ) - mreshag@s bef @;in a solid form, for example, as tablets, suppositories,

N-(4-{2-[4- (4?&5{HT 9" enzglqh'gf';fpfénr oty e:?éxﬁpié,daisnéojlh\filoks? k9ersions or

phenyl ) - et ha
N- (4-{3-[ 4- (%ﬁﬂmonsb@haﬂﬁa&ﬁ@uﬂmdaupapbmaﬁemalspbp e added jand include

phenyl ) -neth
1-[2- (4- Hydr oxy pjﬁ%nox |5 - rret%yrwetﬁ-:@ore %Iagg Vi ts to change the
pi peri di n-4- opsmotxc pressure or to act as b e pharmaceutlc preparations can

2- (4- Benzyjp- 4a1&h%ﬁ¥éin°bﬂﬁi'ﬁlie?aﬁeﬂh%al&#%h%%hb§ﬂaﬂ&%§ny| )- 10

acet am de;

2-[ 4- Hydr oxy- 4- ( tcﬂ!lg x?o nza/fl gorgpgﬁaﬂ&sd of fomYulL ll\to( ﬁe am%ered varies with

phenyl ) - acet am de

(RS) - 4- Benzyl the bﬁrﬂlqtdaumn&adtmmympiuyedﬂﬂeyéhospnmmw -of igdmnindstration and
4-0l; 15 M

(RS) - 1- [ 2- HycFISEEIPIERy JRERERIRRIAHA 0° B 1380 AL REYFUATIIR K ppmpouncs

pi peri di n- 4- opf ormulmhsbytheor and paren typeadmlm atmnrou . An oral

I(O :Qg)efl <(:| ﬁn@gl gfdinhﬁaﬁbh)oﬂa keemporind¥of foririalB iz Opmeferdly lalinfingsteréd to an

2- [ 4- hydr oxy- ﬁd‘@&aﬁ'@(ﬁ %%%'gfg : amg_ﬁgwday A parepterale, .
4- Hydr oxy- benforialatiod o”f 4 ¢ohpdundyeffordilntiisl preferubly adnginistéred to ] -

adult at a dose in the range of 5 to 500 mg per day.

" The foIlowing Examples illustrate the invention in more detail. All
20 temperatures are given in degrees Celsius.

Example 1
1-[2-Hydroxy-3-(4-hvdroxy-phenoxy)-propylj-4-(4-methyvl-benzyl
iveridin-4-ol hydrochlorid _
25 (RS)-1-[3-(4-benzyloxy-phenoxy)-2-hydroxy-propyl]-4-(4-methyl-

~ benzyl)-piperidin-4-ol (0.75 g, 1.6 mmol) was dissolved in a mixture of

ethanol (20 ml) and ethyl acetate (20 ml) and hydrogenated in the
presence of Pd on C at room temperature and atmospheric pressure.
After filtration and evaporation of the solvent the residue was dissolved in

30 ethanol (30 ml) and ethyl acetate (20 ml). 1.1 Equivalent of ethanolic HC1
were added to give (RS)-1-[2-hydroxy-3-(4-hydroxy-phenoxy)-propyl]-4-(4-
methyl-benzyl)-piperidin-4-0l hydrochloride (0.38 g, 58%) as colourless
solid mixture of the E/Z isomers, m.p. 93-96°C and MS: m/e = 372.5
(M+H™).

35



propyl ester; Q- :

N-[ 2- (4- Benzyl - 4- hydr oxy- pi peri di n-1-yl)-ethyl]-4-hydroxy-benzam de; R
4- Hydr oxy- N-[ 2-[ 4- hydr oxy- 4- (4- et hyl - benzyl ) - pi peridin-1-yl]-ethyl]- 25
benzam de; S

N-[ 3- (4- Benzyl - 4- hydr oxy- pi peridi n-1-yl )=pgopyl ] - 4- hydr oxy- benzam de; T
4- Hydr oxy- N-[ 3- [4 hydr oxy- 4- ( 4- net hyl - benzyl ) - pi peridi n-1-yl]-propyl]-
benzam de;

(E)-1- [ 3- (4- Hydr { oxEollowing the gegenal method.of Example J the compovnds of o 50

By screeni ng Egample @stodxdmple5avdrecueepdréd: i dentified as NVDA

receptor subtype sel ective blockers and - for sel ected conpounds - the
preference for NVDAR-2B subunits coul d be denonstrated by

el et rophysi ol ogi cal characterization uExamplé@ned NVDA receptor subtypes 35
expressed oocytes. The co -ounds of fornula I and their salts as
her ei n desér i (RRip)-4-Benzyi-1-{ 2 0XV+denrdrozv-pRenoxt-nre iparidin+4-ol
dosage forns,¥igﬁxﬁﬂ&ﬂ3%e, for

- 18- oral—or parenteral application wth the usual pharmaceuti cal

~adj uvant materials, for exanple, organic or inorganic inert carrier

materials, such Thasntld\ed ouﬁ&)ﬁtprss-smcoa@dmm-mm-tm),was

stearate, talg ol wal kykene Ql nd th
ke, The phaliRREEH t‘?‘?ﬁﬁﬁéﬁkﬂ&ﬁ%@?ﬁwﬂ S

for exanpll@, piperidinet-ol. suppositori es, capsules, or in liquid form
for exanple, as solutions, suspensions or enmul si ons. Pharnmaceuti cal
adj uvant materials can be added and i ncl ude preservatives stabilizers,

wetting or enulsifying agents, salts tExsmple8 the osnotic pressure or
to act as buffers. The phaynmaceutical reparatlons can 10 al so coptain

ot her t her apeialicEdiEy iUo) BN gt A0 E-NYAroxXp-RNeROXV)-DIOPYLIY f
conmpounds of HipeMdin hvdSodkil B 'st ered varies with t he particul ar
conpound ?gpl oyed, the c osen route of administration and t he

reci pi ent *“Representative of a met hod for administering the compounds

of fornmula | is byThbaditle edmpoandancy.t H9%2023¢ and MBnnv'e =e3764 (M+HE), An

foan ¢ ”%’?Ea gg%ﬁéi%fsﬁﬁw Jgfég Gy phndT Eh G R EA A

par ent er al flupre-henay olpound of formula | is preferably
adm ni stered to an adult at a dose in the range of 5 to 500 ng per day.

20

The title compound, m.p. 77-80°C, [a]; = +48.8° (¢ =1.0, methanol)
25 "and MS: m/e = 358.5 (M+H'), was prepared from from (R)-4-benzyl-1-[3-(4-
benzyloxy-phenoxy)-2-hydroxy-propyl}-piperidin-4-ol.

Example 5
Benzyl-1-[2-h -3-(4-hvdroxv-pheno ropyl ]-piperidin-4-ol
30 hydrochloride

The title compound, m.p. 122-125°C, [a]; =-48.0° (¢ =1.0,

methanol) and MS: m/e = 358.5 (M+H"), was prepared from from (S)-4-
benzyl-1-[3-(4-benzyloxy-phenoxy)-2-hydroxy-propyll-piperidin-4-ol.
35



The follow ng Exanples illustrate the invention in nore detail. Al 20

tenperatures are given in degrees Cel sius.

Exanmple 1

(RS) 1-[ 2- Hydr oxy- 3- (4- hydr oxy- phenoxy) - propyl] 4- (‘met hyl - benzyl ) -

pi peridi n-4-ol hydrochloride 25 0 -

(RS)-1-[ 3-(4-benzyl oxy- phenoxy) - 2- hydroxy propyl]-4-(4-nethyl -

benzyl ) - pi peridin-4-o0l (0.75 g, 1. 6 ﬁﬁ?dl ssolved in a m xture of

et hanol (20 mnl and et hyl acet ate hydrogenat ed |n.the

presence of BSkd-Benzvlrl-id-hydresy-3+(d-nitro-phenoexy).pre peridin-4

filtration a on of t he soI vent the reS|due was di ssol ved in 30

et hanol (30 W@hﬁyl acetate (20 m). 1.1 Equival ent of ethanolic HCO

were added to give (RS)-1-[2-hydroxy- 3-(4-hydroxy-phenoxy) - propyl]-4-(4-

melt hé | - berzyl ) - pi K%Ngrgpﬁeﬂxﬁm&hyl]l-o%ﬁ%% (N9 397 nmdY)) drsd Memg;l—d;s

?(I\J/H:—I[ em i( ; ur gg%roéy-fnpendme B g, 16'17pmm0315 W disso1old mwgthﬁki 420 mﬁ

Fol | owi ng t handarefuxed for thAcftemmratmmdfd:hecsobmmcﬂxeafemdue ®Waanple 2 to

Example 5 we e2 5
mp %)}‘d d oger. zfﬂh el (CHﬁC%I;/Iy H, 98: 2

(RS) - 4-Benzyl™-1.12- oxyp ¥ op % |pr|d| =4- ol
hydr ochl or i d@roductwasdlss:ph@dtl,ntep P 1 5)#]1 1a1=|d MB: me =

358. 4 (M ee hivalmofethaabnaﬂeﬁw%waaded to e (RS)-4-benzy1- -[2-hydroxy
(RS) - 4- benzy] (]4_& 4 be -191)‘(0\{) S{l‘,% é;ﬁr&hﬁrog 1116583%)&

pi pendi n- 4- oB
(RS) - 4- (4-Fl no}oua'hsnmh)i memmémm mmossc -MS>m/fe] =

pi peri di n-4- Nﬁﬁhwrlde 15 The title conpound, m p.
199- 202[err] 376.4 (MtH err]), was prepared from

(RS)-1-[3-(4- benzyl oxy- phenoxy) - 2- hydr oxy- propyl ] -4-(4-
| 15 Example7

Methane sulfonylchloride (0.105 ml, 1.4 mmol) was added to a

20 suspension of (RS)-1-[3-(4-amino-phenoxy)-2-hydroxy-propyll-4-benzyl-
piperidin-4-ol hydrochloride (0.5 g, 1.3 mmol) in CH,Cl; (10 ml) and
pyridine (5 ml) at room temperature. The mixture was stirred at room
temperature overnight, water (15 ml) and brine (15 ml) were added and
the mixture was extracted with CH,Cl; (6x25 ml). The organic phases

25 were pooled, dried with NagSO4 and the solvent evaporated. The residue
‘was chromatographed over silica gel (ethyl acetate-MeOH, 96:4) to give a
colourless oil which was dissolved in ethanol (2 ml). 1.1 Equivalent of
ethanolic HC] and ¢-butylmethylether (50 ml) were added to give (RS)-N-{4-
[3-(4-benzyl-4-hydroxy-piperidin-1-yl)-2-hydroxy-propoxyl-phenyl}-

30 methanesulfonamide hydrochloride (0.24 g, 38%) as colourless solid
mixture of the E/Z isomers, m.p. > 230°C dec and MS: m/e = 435.4 (M+H").

35 .
4-Benzyl-1-[2-(4-benzyloxy-phenoxy)-ethyll-piperidin-4-ol (1.35 g, 3.2
mmol) was dissolved in a mixture of MeOH (75 ml) and ethyl acetate (756
ml) and hydrogenated in the presence of Pd on C at room temperature



fl uoro-benzyl)-piperidin-4-ol. 20 Exarrpl e
4

(R) - 4-Benzyl - 1- [ 2- hydr oxy- 3- (4- hydr oxy- phenoxy) - propyl ] - pi peri di n- 4- ol

hydr ochl ori de The title conmpound, mp. 77-80[err]C, [err] =
+48.8[err] (c =1.0, nethanol) 25 and MS:- -2 = 358.5 (MtH err]), was
prepared fromfrom (R)4-benzyl -1-[ 3- (4-

E)e( 2?% : gx35’ PREfRK ¥tmosplélio predduby Akl Mtrdtiid afid ¥vaporation of the solvent

(S) - 4- Benzyl @[WW@@S@M@@M&%@@M@M%MKMM&& 3

hydr ochl ori deéqfuvalent of ethdifblic HCE werdladded to Lzr(ﬂtl 1] =
48. 0[ err]

prepared fr orRhW?‘S}h -tpxgenmlii)nio‘f h%%roglonde (8 8513 g ) as Jo)lburvfass

benzyl 1- [ 8- (sblidenz.pl 161~183e0 autid MS: y/dr-0828.,3 @ByH]').pi peri di n-4-ol .- 35
20- Exanpl e 6

(RS) 4- Benzyl -1-[ 2-h droxy 3- (4 ni t r o- phenoxy) - propgalwm peri di n-4- ol
hydrochloride 5 Fo D gmple commundsoof/ mol )
and 4-benzyl -@; % 37# 10.7 nmmol ) were dissolved in
et hanol (20 ple Q)tg re gle‘)?wr ?ﬁé ter evaporation of the sol vent

t he resi due was chromat ogr aphed over silica gel (CHerr]d[err]-MOH,
98:2). Theggcrude, oily product wasEsinapleged in ethyl acetate-ethanol
(80 m, 7:1) ) Q_eg |vaI L2 tano . CI r.ea.de e give
(RS) - 4- benzy F==§=1 AClmcriy o FPrere” . ' I di
hydr ochl ori defufptarate (10B) as coI ourI ess soI [ d m xture of the E/ Z
i somers, mp. 104-106C. M5 me = 387. 4 (MrH[err]). 15

Exanple 7 hen met hanesul f onam de hydrochl ori de
i P Tge \l.ltle compound, m.p. 216-218°C and MS: m/e = 341 (M™), was

15 prepared from 1-[2-(4-benzyloxy-phenoxy)-ethyl}-4-(4-methyl-benzyl)-
piperidin-4-ol.

Example 10
- [2-(4- - -piperidin-4-
20 hydrochloride

The title compound, m.p. 153-155°C and MS: m/e = 345 (M*), was
prepared from 1-{2-(4-benzyloxy-phenoxy)-ethyl]-4-(4-fluoro-benzyl)-
piperidin-4-ol.

25

30 A mixture of 4-(4-methyl-benzyl)-piperidin-4-ol (0.35 g, 1.7 mmol),
N-[4-(2-bromethoxy)-phenyl}-methansulfonamide (0.5 g, 1.7 mmol) and
potassium carbonate (0.25 g, 1.8 mmol) in 2-butanone (20 ml) was
refluxed overnight. It was cooled to room temperature, 30 ml of HoO were
added and the organic phase was separated. The water phase was

35 extracted two times with ethyl acetate. The organic phases were then
pooled, dried with NagSO4 and the solvent evaporated. The residue was
chromatographed over silica gel (CH,Cl,-MeOH, 95:5) to give a yellowish
foam which was dissolved in ethanol (5 ml) and ethyl acetate (10 ml). 1.1



I{/Et hane sul fonylchloride (0.105 m, 1.4 mvol) was added to a 20 suspension
of (RS)-1-[3-(4-am no-phenoxy) - 2- hydroxy-propyl]-4-benzyl -
pi peridi n-4-ol hydrochloride (0.5 g, 1.3 mmol) in CHerr]dJ[err] (10 m)

and pyridine (5 nm) at roomtenperature. The nmixture was stirred at
room tenperature overni ght, water (1528k) and brine (15 m) were added
and t he m'xture was extracted with CHerr]dJ[err] (5x25 m). The

or gani ¢ phase 00l ed d w ta ery vent
evapor at ed. TE ‘@ﬁg %‘0 &%ﬁ ﬁ'ﬁ?ﬁ flgﬁk%gldtﬁﬁ@%@gf@dﬁ% %

acet at e- MeOH, nf¥h; l-benzﬂl)-\p&pmdm-leymmhorys]sphenmeethm opasnided i n

ethanol (2 M hsdchi B8 16 e&%‘a ) g cBlol#8h sotin. B9 75-Putcag i ot her

[ 3- (4- benzyl - MSnmfeox #1095 =yl ) - 2- hydr oxy- pr opoxy] - phenyl }- 30
et hanesul sonam de hydrochloride (0.24 g, 38% as colourless solid

m xture of the E/Zi oners, >230 4354 M err]).
Exanpl e 8 4- BeH Pmih? &b‘ﬂg gislfngﬁﬁﬁﬁfﬁ &ﬁ
hydrochl ori deE¥ample 12 to Example 14 were prepared.

4- Benzyl -1-[ 2- (4- benzyloxy phenoxy) -et hyl ] -pi peridin-4-ol (1.35 g, 3 2
nmol ) was dissolved in a mxture of MeOH (75 nl) and ethyl acetate (75

m ) and hydrogenated in the presence oExminlalz at room tenperature

-2l %ﬂd At41ER ‘CI DB endvl)-4-Hvdros cyipipér dinitl-viletko S Hhien vl of the
sol vent EsST aug, was 0 Ol VeEQ et nano and ethyl acetate
(10 m). 11 MetnAnEEuHDRAMILe BYELOLIQIZA8ICI were added to give

4- benzyl -1-[ 2- (4- hydroxy- phenoxy) - et hyl ] - pi peri di n- 4 ol hydrochl ori de

0.85 g, 72% as c ess 5 olid, 1M

§’>28 3 ?MFH[e/?r]) 2 £it16 S3mp n&%‘ﬁ@éérﬂﬂ"gﬁ %%%’8 t he
co rrpoij nds of was prepaped fﬁ)md-&éﬂnmi'@-béﬁzy&mpmdmm anle-[4-(2-

Exa e

1- [rzrp(4 O%ow&hg%p%gml]mﬁtwsul&nﬁm%enzy|) pi peri di n-4-ol

fumarate (1 0.5) The title conpound, mp. 216-218[err]C and Ms:
me = 341 (Merr]), was 15 prepared frEﬁmpleB

1- [2 (4 benzyl oxz-ghze_ni)ﬁ)-ﬁt hyI] 4-|53h ih I_—benz. |

henesulfonamide hydrochlorid

ri,di ns4- ol .
-phen

20

_ The title compound, m.p. 74-77°C and MS: m/e = 439.4 (M+H"), was
prepared from 4-(4-chloro-benzyl)-piperidin-4-ol and N-[4-(2-
bromoethoxy)-phenyl]-methansulfonamide.

25

The title compound MS: m/e = 437 4 (M+H"), was prepared from 4-
30 (4-fluoro-benzyl)-piperidin-4-ol and N-[4-(2-bromopropoxy)-phenyl]-
methansulfonamide.

35

A mixture of 4-benzyl-1-(3-chloro-2-hydroxy-propyl)-piperidin-4-ol
(0.5 g, 1.8 mmol), 4°(1H-1,2,4-triazol-1yl)-phenol (0.5 g, 1.8 mmol) and



Exanpl e 10
4- (4- Fl uoro-benzyl)-1-[2-(4-hydroxy-phenoxy) - ethyl] pi peridin-4-ol 20

hydr ochl ori de The title conpound, mp. 153-155[err]C and Ms:
me = 345 (Merr]), was prepared from

1-[ 2- (4- benzyl oxy- phenoxy) - et hyl | - 4- (4-f |-8%-0- benzyl ) - pi peri di n-4-ol .
25 Exanpl e 11

N2 L e SoTEhOK (882 Dl RiRBH il phiarlder b whBenY!) -

4- (4- et hyl - be'aﬂyX9d pwpt;nghturitmas coaled to yoom temperature, 50 ml of HoO were
N-[4-(2-Db d

po£ asgl umr 22? Ona?)ﬂj%%hﬁkm l?&é‘@%&ﬁatégngﬁg %& %vgﬁ@

refl uxed over exiptacted twadimes srith ethy. amc were then; | o
wer e addeqyayhedt Wwithog N@b&nﬁﬁ esﬁﬂﬂﬁah%d ibﬁed/ﬁmé gohation weas 35

bool od, dr i ed e i) NReBOand fe %%I%Fﬂg SEap AR RS BdRull Wl Bulslived,
was . OWCQII:I orr&heghandsle(d.o?]a)rami éthnd agetate (50ml). 10 Eqmw}albhthlf ethiarolicHCYi ve
chfate (10 n1 emw&mﬁﬁ%%fgy%ﬁw (f‘%(a[ﬁbﬂw wéne added

to gi ve N- ( 4 {[mepnxmrpmps}]-pxnmdm-‘i-ol hydrochloride (0.69 g, 86%) as colourless

met hyl - ?ﬁiﬁ '25(* U"".Bﬁf ORPT

hydrochl or| de g?agg ?gw%?%% our ?seghg' sgPs , >R$S5 78C %c and
[err

M me = 419 Fol | owi ng the general nethod of
Exanpl e 11 the conpounds of Exanple 12 to Exanple 14 were prepared.
Exanpl e 12 10

N- (4-{ 21 4- (4-Fl uor o- benzyl ) - 4 hydroxyEHPB&PIPcﬁ% 1- yl]-et hoxy} phenyl)
met hanesul f on dr gchl _ 4 I , Q

131-134C and v

15__Q1_h1dmdﬂ9.nd§

The title compound, m.p.104-108°C and MS: m/e = 408.6 (M+H"),
was prepared following the general method of Example 15 from 4-benzyl-
1-(3-chloro-2-hydroxy-propyl)-piperidin-4-ol and 4-(1-imidazolyl)-phenol.

20

~ 4-Benzyl-1-[3-(4-benzyloxy-phenoxy)-propyl]-piperidin-4-ol (0.432 g, 1
25 mmol) was dissolved in MeOH (50 ml) and hydrogenated in the presence
"of Pd on C at room temperature and atmospheric pressure. After '
filtration and evaporation of the solvent the residue was dissolved in THF
(3 ml) and ether (10 ml). 1.1 equivalent of etheric HC] were added to give 4-
benzyl-1-[3-(4-hydroxy-phenoxy)-propyll-piperidin-4-0l hydrochloride (0.30
30 g, 88%) as colourless solid, m.p. 64°C and MS: m/e = 342.3 (M+H").

Following the general method of Example 17 the compounds of
Example 18 to Example 22 were prepared.

35




was prepared from 4-(4-fluoro-benzyl)-piperidin-4-ol and N-[4-(2- 15
br omet hoxy) - phenyl ] - met hansul f onam de.

‘Exanpl e 13

13N-(4-{2-[4-(4-Chl oro-benzyl)-4-hydroxy- pi peridin-1-yl]-ethoxy}-phenyl) -
met hanesul f onam de hydrochl ori de 20 -24- The title conpound, mp.
74-77[err]C and M5: me = 439.4 (MtH err]), was prepared from

4- (4-chl oro-benzyl ) -piperidin-4-ol and N-[4-(2-

br onoet hoxy) - pheny{lvh] - net hansul f onam de. 25 :

Exanpl e 14 e title compound, MS: m/e = 360.4 (M+H"), was prepared from 1-
N-(4-{3-[4-( ]‘gﬂhgw &glj AD¢ bfd-Berzyl)pi gngielphenyl ) -
nmet hanesul foﬁ%ﬁi e hi/r roc Iagtri e!ﬂil{)ﬁy‘m“@(‘pﬂ fBTEe tl Hpéﬁ%lgnpouno(}plvs: me =
437.4 (MrH err]), was prepared from 4-. 30 (4-fluoro-benzyl) - piperidin-4-ol
and N-[ 4- (2- br onmopr opoxy) - phenyl ] - Exepipleri8ul f onam de.

Example 15 . e
( RS)-- 4- Benzy F="#=¥2=4 y o 3 =y
pi peri di n- 4- dydrochlorideri de A mixture of
4-benzyl - 1- (3- chl or o- 2- hydr oxy- pr opyl ) - pi peri di n- 4- ol (0.5 9, 1.8
mmol ), 4'-(1H1,2 4-triazol-1yl)-phenol (0.5 g, 1.8 mmol) and

-23- pot assi mheciaﬂs@nmnovm. IMS; m/e © 3564 §M1'*'H*2r W&ﬁéﬁ@ﬁ@rﬁéﬁ‘%)l'was

refluxed gye @QBeanIoiméiﬂﬁ’y‘f-%rb A0-hitthl-Bé ) ridirPd-olf err] O
wer e addgd (and the organic p asgyl\q/vas@s:epargt ed&#ﬁg’ﬁ\%ater phase was
extracted two tines with ethyl acetate. The organi c phases were then 5
washed with 2 N sodi um hydroxi de sol uExample@0pool ed. The sol uti on was
dried with 2 3 he £l yve s k ak ed. gL esivdue was. di gsol ved
i n ethanol ( Tent o et [

HCl wer e hudrochloridg ve
(RS) - 4-bepgyl - 1-[ 2- hydroxy-3-(4-[1, 2,4]triazol -1-yl -

phenoxy) - propyl | - pi,per.i.di n-4- ol hy chlori (Q.6 , 869 as copl,ourl ess
10 solid nixture wetﬂﬂemﬂwrﬁég@*?F!?gg@&F&ﬂi wagreparedfrom 1,09 5
[3-(2-benzyloxy-phenoxy)-propyl}-4-(4-methyl-benzyl)-piperidin-4-ol.

The title compound, MS: m/e = 358.8 (M+H"), was prepared from 1-
[2-(4-benzyloxy-phenoxy)-ethyl]-4-(4-methoxy-benzyl)-piperidin-4-ol
25 | |

30. The title compound, MS: m/e = 356.3 (M+H"), was prepared from 1-
[2-(4-benzyloxy-phenoxy)-1-methyl-ethyl]-4-(4-methoxy-benzyl)-piperidin-4-
ol



(MH err]). Exanpl e 16
(RS) - 4-Benzyl - 1-[ 2- hydr oxy- 3- (4-i m dazol - 1-yl - phenoxy) - propyl ] - pi peri di n-

15 4-ol hydrochl oride The title conpound, m p.104-108[err]C and
M5: mle = 408.6 (MrH err]), was prepared follow ng the general nethod
of Exanple 15 from 4-benzyl - -25-

1- (3-chl or o- 2- hydr oxy- propyl ) - pi peri di n-4- ol and 4-(1-i mdazol yl)-phenol.
20

-4- Benzyl - 1-[ 3- (4- hydroxy henoxy) prop@%‘% |d| n- 4- oI hydrochl oride
4-Benzyl - 1- [ 39(4-R | g A 4 R . ) nife

nmol ) was di sSOFrvVEed 1 n IV T = F S LIS L '
Pd on C at rohﬂdt&hi&tﬂiﬂ;re and at m)spherl C pressure Af ter filtration
and evaporatlon of the solvent the residue was dissolved in THF (3 m )

penzy T [ 50y 2B by b Shperrn TN T Bty efmdig. o 5o
33“ a [ e??;’/% as silahyloxiybphengll- dcetantideq0[454 1 anmoNSrastissolve@imBTHF (6

. (corrpounds 6f ml) a%éaﬁ%wﬁ%lgtq# % eﬁ%g& &%{nﬁé@%&g@c}b; @gBL&celZf Wa-
Exanpl e 18  n-butylammonium fluoride/SiO; (1g, 1.1 mmol, 1.1 mmol/g) . The reaction

I b
ﬁyé 4- Fl uor ?dem&e wab 3pdetichyd ith- RO%REL,CIR20 Rul)add 85 hghaotfs Phase

The titl e WonFamextragted with-ethyd acetate(Bzsml), Cqmbrqﬁdemcmmre

|[5>?2 ( 4I beg g y| odyiddeverdMasBOQRHd condeptiated! Theaesidue wapathrdiatégfiphedd
anpl e

3° (3- Hydr oVER 8,87 (hexaetbyl acetale 1id thep sby) acstate) tggive afpam
ﬁy([jroghl lC_)?’/I (rjgwh:tf:)hwas dlsgi}lvedtmtfh gﬁ }atemﬁzbr%ﬁwmmmr])

was prepared GhRiRGl was concentrated and the residue was refluzed in the presence of
15 acetonitrile for 2 hours to provide after cooling 2-(4-Benzyl-4-hydroxy-
piperidin-1-yl)-N-(4-hydroxy-phenyl)-acetamide-hydrochloride (0.27 g,
72%) as colourless solid mixture of the E/Z isomers, m.p. 222-225°C and
MS: m/e = 341.5 M+H").

20 Following the general method of Example 23 the compounds of
Example 24 to Example 27 were prepared.

2-[4-Hydroxy-4-(4-methyl-benzvl)-piperidin-1-y1]-N-(4-hydroxy-phenyl)-
25 acetamide hydrochloride :

The title compound, m.p. 242-243°C and MS: m/e = 355.4 (M+H"),
was prepared from N-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-2-[4-
hydroxy-4-(4-methyl-benzyl)-piperidin-1-yI]-acetamide.

30

35 The title compound, m.p. 205-210°C and MS: m/e = 375.3 (M+H"),
was prepared from N-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-2-[4-(4-
chloro-benzyl)-4-hydroxy-piperidin-1-yl}-acetamide



10 [3-(3- benzyloxy-phenoxy)-propyl]-4-(4-nethy|-benzyl)-piperidin-4-o|.

Exanpl e 20 '

1-[ 3- (2- Hydr oxy- phenoxy) - pr opyl ] - 4 (4- et hyl - benzyl ) - pi peri di n- 4- ol

hydr ochl ori de 15 The title conmpound, MS: me = 356.4 (MtH err]),

was prepared from 1- -26-

[ 3- (2- benzyl oxy- phenoxy) - propyl ] - 4- (4- et hyl - benzyl ) - pi peri di n-4-ol .

Exanpl e 21 20

1-[ 2- (4- Hydr oxy- phenoxy) - et hyl ] - 4- (4- net hoxy- benzyl ) - pi peri di n- 4- ol
Wm:

hydr ochl ori de The title co me = 358.3 (MrH err]),
was prepared from 1- , .

[ 2- (4- benzy| c&f4-Hdraxy-d-(4-methvisbenzvh-piperidin-l¥ii-N-(4-byqroxy-phenyl)-> 5
Exanpl e 22 ropi

1-[ 2- ( 4- Wdrwgr%wmwl] 4-(4- et hyl - benzy! ) - pi per i di n- 4-

ol hydroch50r|de 30 The title conmpound, MS: me 356.3 (MtrH err]),
was prepared fromThe title compound, m.p. 257°C and MS: m/e = 3693(M+H*),

[2- (4-benzy! g phengin NyERbN SR kiothf T RIIBEF BRORYY2 Pl RS +
Exanpl e 23  4-(4-methyl-benzyl)-piperidin-1-yl]-propionamide

2- (4- Benzvl - 4- hydr oxy- pi peri di n-1-yl)- N (4-hydroxy-phenyl)-acet am de
hydrochl oride 5

2- (4- Benzy0- 4- hydr oxy- pi per i di n- 1- yl)m&ﬂt but yl - di net hyl -

si | anyl oxy) - ph I] 0.4 ) was di sso ved |,n THE (6
m ) and stir r&=iS S2HEN ERRIPE AP E RELINSICRYECIIGUORALIEEE I a-

n- but yl ammnimﬁ_dgmgngQerr] (1g 1 1 mml 1 1 mml/g) : The reaction
m xture was quenched with 20% NH err]d (20 nml) and the aqueous phase 10
was extracted with ethyl acetate (3x5m ). Conbi ned organi c phases were
dried over Na[err] B title campowndyaarg. r]dﬂe%%andMSdnde%ﬁ&&r(Mﬂiﬁbraphed

ot eh°whe ss%%@%&‘?‘%dﬁfé% ST Lo b AN 4 GrlntiyR T

dimethyl-silanyloxy)-phenyl]}-propionamide

20
A solution of 2-(4-Benzyl-4-hydroxy-piperidin-1-yl)-N-[4-(tert-butyl-

dimethyl-silanyloxy)-phenyl)-acetamide (0.97g, 2.13 mmol) in THF (5 ml)
was added dropwise to a room temperature suspension of LiAlHy (0.162 g,
4.26 mmol) in THF (5 ml). After 20 hours at room temperature, the

25 reaction mixture was refluxed during 3 hours. The reaction mixture was
‘cooled to 0°C, and treated successively with Ha0 (0.2 ml), 5N NaOH (0.2
ml) anid HzO (0.6 ml). After evaporation of THF, the resulting solid was
filtered and washed with CH,Cl,. The aqueous phase was extracted with

. CH:Cl; (3x 10 ml), the combined organic phases were dried over Na;SO,

30 and concentrated. The residue was dissolved with CH.Cl; (5ml) and
stirred in the presence of tetra-n-butylammonium fluoride/SiO, (0.5g, 0.55
mmol, 1.1 mmol/g) . After 4 hours at room temperature, the reaction
mixture was quenched with 20% NH4Cl (15 ml) and the aqueous phase
was extracted with CH;Cl; (2x5ml). Combined organic phases were dried

35 over Na,SO, and concentrated. The residue was chromatographed over
silica gel (CH2Cl>-MeOH 9:1 then 4:1) to give a foam which was dissolved
in MeOH and treated with 1IN HCI (0.6 ml). The solution was concentrated



solution was concentrated and the residue was refluxed in the presence of
15 acetonitrile for 2 hours to provide after cooling 2-(4-Benzyl -4-hydroxy-
pi peri di n-1-yl)-N-(4-hydroxy-phenyl)-acet ani de- hydrochl oride (0.27 g,

729 as colourless solid mxture of the E/Z isoners, mp. 222-225[err]C and

M. mle = 341.5 (MtH err]). 20 Fol37owi ng t he general nethod of
Exanpl e 23 the conpounds of Exanpl e 24 to Exanple 27 were prepared.
Exanpl e 24

i issolved wi EU?H. dcﬁ_' f eC]:her royided

2- [ 4- Hydr oxy-Z‘pfi - r?eﬁe%qlfen"evfalgy ?ﬁo I peri %‘n- -YIT-1 h(of%y rox;?— Wen 1)- 25
acet ani de hydBsoaybii[@«(4-hydroxy-phenylaminp)-eth ,n-ﬁﬂ.hmﬁrchlzv;{‘@r r]c
and M5 nle =(§bas5%, 6)8%) eseige solid, ' msp. ISWHPE 4@ MS: m/e = 327.4 (M+H").
N-[4-(tert-Butyl-dinmethyl-silanyl oxy’)-phenyl ]-2-]4-
hydr oxy- 4- (4- et hyl - benzyl ) - pi peridin-1-yl]-acetam de. 30
Exanpl e 255 Example 29
2-[4-(4-Chl or g-henzyl +hydroxv-phperi din- 1-vl ] - A4- I X phenyl) -
acet anm de hydfe e = .‘Mﬂ%ﬁmﬁw , ~=—505-210[err] C
and MS: m e =h¥dfochlopidd err]), was prepared from
N-[4-(tert-Butyl-di nethyl-silanyl oxy)-phenyl]-2-[4-(4-
chl or o- benzyl ) - 4- hydr oxy- pi peri din-1-yl]-acetamde__,
-26- A solu%mn of 3-(4-Benzyl-4-hydrox¥-piperidig-1-yl)-N-{4-(tert-butyl-
2- [ 4- Hydr gxy - diraéthit egyybheﬁ&wbgi&ahmu(omcgﬁmﬂ bepl)IRETH (4

ropi onam de hwdroch | . oy LNE tille QN . err]C
Ve i o — B 5% sled Graiwise fa.@ 0°C Spfpension of PRy fo.11b'g, s/ °7)
N-[ 4- (tert - BunymoD)i ineTHEF (4 mln¥hexeactionmiidture Washwefluxed during 30 min,

& o et D! - DEagN oo khd qbiehiutibd cFERIYHEL 50’8 ml). After dilution with

3- (4- Benzy! - 4 Hpfi€20nl) therteaction-migture wasreated syscessivelypwithi 2NHClie

hydr ochl orjsde and sat. NaHCO;. The aqueous phase was extracted with CHyCl, (3x 10
ml), the combined organic phases were dried over Na;SO, and .
concentrated. The residue was chromatographed over silica gel (CH;Cly-
MeOH 9:1 then 4:1) to give a foam which was dissolved in MeOH and
treated with excess HCl/ether. The solution was concentrated and the

20 residue was dissolved with EtOH. Addition of ether provided 4-Benzyl-1{3-
(4-hydroxy-phenylamino)-propyl]-piperidin-4-ol hydrochloride (0.160 g, 26
%) as beige solid, m.p. 213-216°C and MS: m/e = 341.5 (M+H").

25

(RS)-4-Oxiranylmethyl-phenol (0.12 g, 0.8 mmol) was dissolved in
MeOH (3 ml) and refluxed for 3 hours in the presence of 4-Benzyl-4-

30 hydroxy-piperidin (0.19 g, 1.0 mmol). Reaction mixture was concentrated
and the residue was chromatographed over silica gel (CH,Cl;-MeOH 19:1
then 9:1 then 4:1) to give a white foam which was dissolved in MeOH (3
ml) and treated with 1N HCI (0.5 ml). The solution was concentrated and
the residue was dissolved in MeOH (2 ml). Addition of ether provided

35 (RS)-4-Benzyl-1-[2-hydroxy-3-(4-hydroxy-phenyl)-propyll-piperidin-4-ol
hydrochloride (0.112 g, 37%) as white solid mixture of the E/Z isomers,
m.p. 135-136°C and MS: m/e = 341 (M*).



The title conpound, mp. 140-145[err]C and M5: me = 355.4 (NHH[err]) 15
was prepared from 3-(4-Benzyl -4-hydroxy-piperidin-1-yl)-N[4-(tert-butyl-

di met hyl - si | anyl oxy) - phenyl ] - pr opi onam de

Exanmpl e 28 4- Benzyl - 1-[ 2- (4- hydr oxy- phenyl am no) - et hyl ] - plperldln 4- ol
hydr ochl ori de 20 A sol ution of

2- (4- Benzyl - 4- hydr oxy-pi peridin-1-yl)-N % (tert-butyl -

di met hyl - si | anyl oxy) - phenyl ) -acetam de (&°97g, 2.13 mvol) in THF (5 m)

was added dropwise to a roomtenperature suspension of LiAlHerr] (0.162 g,
4.26 mol) in THF (5 m). After 20 hours at roomtenperature, the 25

reaction m xture
cooled to 0OC, and%ﬁgﬁéﬁg%ggg%eghW%WfMéW%%m (0.2
m) and H er Enmpleb‘ilrﬁquamlﬂememedf THF, the resulting solid was
filtered and washed with CHerr]C[err]. The aqueous phase was extracted
wth CHerr]CJ[err] (3x 10 m), the conbined organic phases were dried
over Na[erx]SJerr] 30 and concentratm:ﬂem due was di ssol ved W th

d

CHerr]dJerr

tetra-n- but yKseed ne) Bl SHsRenZY) mml/g)
After 4 hour pipérid; fde the reactl on m xture vvas quenched
with 20% NH err and t he aqueous phase was extracted with

CH err]Cd[err] (2x5m ). Conbi ned organi c phases were dried 35 over
Na[ err] S err] anThedtitle compoand, finp. 1961902C warnd MSomve sB&HAMI ),owas

i ssot ved 0 | ProRE il (RSMEORatyliethyl ghenhf o A MBI e

concent r at ed piperidin-4-ol. -27- and
the residue was dissolved with EtOH Addition of ether provided 4- :
Benzyl - 1-[ 2- (4 hydr oxy- phenyl am no) - eE hyl ] - piperidi n-4-ol hydrochl oride
(0.045 g, 5.3 %W as beige solid, mp. 3§err]Cand Ms: ne = 327.4
(MtH err] ). 9

4- Benzyl -

3- (4-Benzyl - 4hydr plperl d| n- A. -yl )-N-[4-(tert-butyl- 10

di met hyl - si I anyl oxy) - phenyl ] - propi onanide (0.71g, .1.51 mol) in THE (4

nm) was added dro '@ e@mmﬂmimsaggdﬁéfenmdMSM?a#G@(IM-&H'L; 3.02
was prepared from (RS)-4-Oxiranylmethyl-phenol and 4-(4-Chloro-
benzyl)-piperidin-4-ol.

20



mmol) in THF (4 mM). The reaction m xture was refluxed during 30 mn,
cooled to O[err] C and quenched carefully with Herr]O (5 m). After
dilution with Herr]O (20 m), the reaction m xture was treated
successively with 2N HO 15 and sat. NaHCO err]. The aqueous phase was
extracted with CHerr]dJerr] (3x 10 +129. the conbi ned organi c phases
were dried over Na[err]SCerr] and concentrated. The residue was
chromat ogr aphed over silica gel (CH er rég MeOH 9:1 then 4:1) to
give a foam which was dissolved in M treated W|th excess

HO / et her. Thd-&aBeneyl4dhydroxypiperidi Hir3-(dbvdroxyepliehyt )-propati-2<opie ed
wth EtOH Addiddrd her provi ded 4 Benzyl 1-[3-

(4- hydr oxy- phenylam no) - propyl ] - pi peri di n-4-ol hydrochl oride (0.160 g, 26
% as beige solid, mp. 213-216[err]C and M5: me = 341.5 (MtH err]).

Exanmpl e 30 £5 1-(4-Benzy’ 1-4-h ﬁy-p1 peridin-1- 1)-3-[4-(tert-butyl-d1meth 1-
() 2o i na g LA e i)
was di ssol ved THF (4 mlMd@&méd forn]:B hcizk‘slned-oonnrteﬁwmltnre in tlhmppemxeece

of 4-Benzyl - f‘fﬁ“ xture
was concentrate e %Wwaé‘%c (ma 6%% over s&#%a gel

(CH err]d[er rqumm quenchedhmtbe 20% mal (w5 m&) gndéhaameoespbasem ch

was di ssol ygd wﬂs Mcfe’ﬂ w1th 8ihyl HtdtateSEx20mD tﬁo ‘%vere
sol ution was ntrai\l%ﬁ?)\3 t he re5| | SSO (2 m).
Addition of et pY&R/ fand concentrate e re51 ue was matograp ed
g RCSi) 4h:3enZéI -oiref 2ilivaigel (g thiyl( deetath) 45 \gi \ oﬂml?:]c?mw%digébm inl

rochl ori de e e | somers,
myp 135- 136[ é\ﬁﬁrg?#gz gﬂkzé’z“‘é?ﬁ’ ggte\ag?ﬁ"%( p[qlef? % 21 1e dolihih Srds
- 28- cenfrated, thetresidpewas|di infi-BrOHEnd ethertwas edded kds

of Exapg| %raﬁ&eqmzsvl%y&r&y%seﬁaﬁ& 1-y1§-3_(4-hydroxy-pheny1>

le 31
(RS)rrp 1- [ 2- Hy dPsepan-2-one hydsochlerida (01120 2,36%) as whita:solid, man A30y181°C
pi peri di n- 4- olandyMS) ®h/ect 340.3 M+H"). The title conpound, m p. :
196- 197[err]C and Ms: nle = 355 (Merr]

4-Benzyloxy-benzoic acid 2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-
yll-ethyl ester (0.63 g, 1.37 mmol) was dissolved in THF (12 ml) and refluxed 8
25 hours in the presence of Pd/C (10%) (31 mg) under an atmospheric pressure
.of hydrogen. After filtration of the catalyst and evaporation of the solvent, the
residue was crystallized in the presence of ethylacetate (15 ml).The white
solid was dissolved in THF (10 ml) and a saturated solution of HCl in ether
was added to provide 4-hydroxy-benzoic acid 2-[4-hydroxy-4-(4-methyl-benzyl)-
30 piperidin-1-yl] ethylester hydrochloride (0.2 g, 37%) as a colourless solid
mixture of the E/Z isomers, m.p. 151-152°C and MS: m/e=370.3 (M+H").

Following the general method of Example 34 the compound of
Example 35 was prepared.
35

Example 35



10 prepared from (RS)-4-Oxiranyl net hyl - phenol and 4-(4-Met hyl - benzyl) -

pi peri di n-4-ol. Exanpl e 32

(RS) - 4- (4- Chl oro- benzyl ) -1-[ 2- hydr oxy- 3- (4- hydr oxy- phenyl ) -propyl]- 15
pi'peridi n-4-ol hydrochl oride The title conpound, mp.
172-174[err]C and M5: me = 376.4 ( M+H er+30- was prepared from
(RS) - 4- Oxi ranyl net hyI - phenol and 4-(4- Chl or o- benzyl ) p| per| di n-4-ol.
20 e

Exanpl e 33

1- (4- Benzyl - 4nmn1bs.t&mhmmdﬂmde.ﬂ.ﬂ.23 (4 hydroxy phenyl) pr opan- 2- one

hydr ochl ori de 5

1- (4- Benzyl - 4- hydr er|d| n- -yI) 3-[4-(t - gi

si | anyl oxy) - phenyl ] G’% 1{? M m&—%@éml Was
T1I‘_|F1§\I 4 m.) ﬁn(trepatédaﬂ'oimm dbét%zfriﬂ@aaﬁdt Y oixye4+(d-ethyl-beresyde

o] tetra-n ugri de Mo e reaction

m xture was qt}gﬁéﬁwﬁh\%/g ]G (15 m) and the aqueous phase 10
was extracted with ethyl acetate (3x20m ). Conbi ned organi c phases were
dried over NaJerr]SO err] and concentram%ﬂé%esi due was chromat ographed
over silica gel (ethyl acetate) to give ay ow oi |l which was dissolved in
MeOH (2 m) andtreated W|th IN HC (05rﬂ) The solutlon was
concentrat fyl, Nf2-(4Beribvd-40Rod ik s v

provi de 1-Benzy yroxy prperiarn-t-yt). y

pr opan- 2-one hydrochloride (0.120 g, 36% as Wmte solid, mp.
180- 181[ er r ] CPalladiurh bﬁcaﬂm €10%6,0150 frid)res added to a solution of 4-benzyloxy-N-

2 o ARSI oy bt (000 . 113 mo)

hydr ochl ori de I{IPCEPC aad (20 genatinmwas complete after 3 h. The catalyst

157 %3{3’%”"‘54"?5?’%" “élp"%w‘?ﬁ ® 2pd S gl @ﬁ%ﬁﬁ%g

presence of P 990 tion, 2 extraction with

dichloromethane afforded N-[2-(4-benzyl-4-hydroxy-piperidin-1-yl)-ethyl]-4-
hydroxy-benzamide (399 mg, 95%) as a light yellow solid.

20

25 Palladium on carbon (10%, 145 mg) was added to a solution of 4-benzyloxy-N-
[2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl}-ethyl]-benzamide (780 mg,
1.7 mmol) in acetic acid (20 ml). The hydrogenation was complete after 4 h.
The catalyst was removed by filtration through celite and the solvent was
evaporated. Sodium bicarbonate (10% aq. solution, 2 ml) was added, and the
30 ageous layer extracted with dichloromethane. The organic layer was dned
(NagSO,), filtered and evaporated. The residue was dissolved in
dichloromethane (8 ml) and saturated HCl in ether was added. The
precipitate was filtered to give 4-benzyloxy-N-[2-[4-hydroxy-4-(4-methyl-
benzyl)-piperidin-1-ylj-ethyl]-benzamide hydrochloride (1:1) (460 mg, 67%) as
35 a white solid. MS: me/e = 369 (M+H)+.



of hydrogen.
sol vent, the

After fittration of the catal yst and evaporation of the

residue was crystallized in the presence of ethylacetate

(15 m ). The white solid was dissolved in THF (10 m) and a saturated
solution of HO in ether was added to provide 4-hydroxy-benzoic acid
2- [ 4- hydr oxy- 4- (4- et hyl - benzyl )- 30 pi pefr8tin-1-yl] ethylester

hydr ochl ori de
i somers, mp.
Fol | ow ng the
was prepared.

3-[4- hydroxy-4=TZ4-met hyT - enzy

hydr ochl ori de

(0.2 g, 37% as a colourless solid m xture of the E/Z
151-152[err]C and Ms: m e—gg&glﬁn Herr]).

general nethod of Exanple e %rrpound of Exanpl e 35
35 Exanpl e 35

-PIp y p
(1: 1) TheTitle corrpound mp. 178-179[err]C and

MS: nl e=3845 3 Paltadieis bh casbon mo%eserxﬂg) wagraddedetozy selutioncofN+HB-(dbehzyl-4-
2 L 1y 0r 0%y il perilh Y1) propyn A-BEkd bty btk 85 £, Y 40 mmal)
N-[ 2- (4- BenzylmAadeﬁbmsHﬁlrpBr mmmgmhhylwwemlmmﬁm catalyst

Pal | adi um on
[ 2-(4- hydroxy
in acetic aC|

C@ 3 en I-p| é@ﬁ&&%@ ? enza é‘iﬁﬁ%”“ww

eﬁawlyﬁlona aqent;s ayer

cat al yst 150%@3&@@&&%@&&1&@@% hTRdrgaat

evapor at ed.

extraction vm't

ed (N80,
ks oot s R bt o Al T

N- [ 2- (4- benzy| proplylled-hydraxypbenzamide (130 migh 87%)4s a whitey selid.\MSe nielei=0869

(399 nmg, 95%
Exanpl e 37

(M_i_ﬁ)h_l ght yellow solid. 20

4- Hydr oxy- N-[ 2- [ 4- hydr oxy- 4- (4- met hyl - benzyl ) - pi peridin-1-yl]-ethyl]-
benzam de fpydrochloride (1:1) 25 Pall amggr bon (10% 145 ny) was
added to a soI ution of 4-benzyl oxy-N

20

25

30

35

Palladium on carbon (10%, 50 mg) was added to a solution of 4-benzyloxy-N-
[3-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yI]-propyl]-benzamide (220 mg,
0.46 mmol) in acetic acid (5 ml). The hydrogenation was complete after 4 h.
The catalyst was removed by filtration through celite and the solvent was
evaporated. Sodium bicarbonate (10% aq. solution, 2 ml) was added, and the
aqeous layer extracted with dichloromethane. The organic layer was dried

.(NazS0,), filtered and evaporated to give 4-hydroxy-N-[3-[4-hydroxy-4-(4-

methyl-benzyl)-piperidin-1-yl]-propyl}-benzamide (178 mg,73%) as a whitg
solid. MS: me/e = 383 (M+H)+.

Palladium on carbon (10%, 60 mg) was added to a solution of 4-benzyloxy-N-
[2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl]-ethyl]-N-methyl-benzamide
(226 mg, 0.48 mmol) in acetic acid (6 ml). The hydrogenation was complete
after 4 h. The catalyst was removed by filtration through celite and the



[ 2- [ 4- hydr oxy- 4- (4- met hyl - benzyl ) - pi peri din-1-yl]-ethyl]-benzam de (780 ng,
1.7 mol) in acetic acid (20 m ). The hydrogenati on was conplete after 4 h.
The catal yst was renoved by filtration through celite and the solvent was
evapar at ed. Sodi um bi car bonat e (10% ag. solution, 2 m) was added, and the
30 ageous | ayer extracted with dichloronet3&ne. The organic |ayer was dried
(Na[err]SOerr]), fil tered and evaporated. The residue was dissol ved I n

di chl th
plrgm glr?g?e alar{o it ere Q %gaﬁsguﬁgﬁéd}bfﬁ(%ﬁ%gmho? th |-
benzyl ) - pi per i af ﬁﬂ?—?‘lﬂ) di¢hlgzomethan ﬁggam/o

ag 135 a whit e lages Was'\ﬁ:ed’f@q 8,50 J5flteidd bd &b pive 4-hydroxy-N-[2-[4-hydroxy-4-(4-

N-[ 3- ( 4- Benzy | thIchenaylpineridip-glkathyll N methyl-bepapmide (135 mex4%) gs a
Pal | adi um of cwhitersolidl0 MS:She/wy 383(MeHYt to a sol ution of

N-[ 3- (4- benzyl - 4- hydroxy-pi peridin-1-yl)-propyl]-4-benzyl oxy-benzam de
(185 ngy, 0.40 nmol) in acetic acid (5 m). The hydrogenation was
conplete after 4 h. The catalyst wa by filtration through
celite and the sol vent was evapor at ed. Sodi um bi car bonate (10% ag.

solution, 2 m
di chl or omet harf&teh 3 P e e A A D ST B,

and evaporaped to gi ve N-[3 (4 benzyl 4- hydroxy p| peri di n-1- yI)
P hydf@éx DR of HetRulP andiiindty hfaride @23 ks 055) aid TrF 50
4- Hydr oxy- N- [ 3n]Matm Mrmdnmsﬂmdm&@»km-hydrmﬂwthylwl}
benzani de 20 Babliadh 403198 GhPER =y SényT proPentas (45 % B8 Antl) Hl ToIF ¢Ho

4-b | N-
[ 3- Fzzﬁyg)r(gxyml)(uﬁlewlﬁy rddeds After stirzing)for-§ by, q%@%mosmmhlmdezzo
g, 0. 46 rsobhtion 120.@8T)iis carefally %dﬂehbaﬁa%ha na APithe
Fhe sol vent veithforoieihine PR otgamit iapedis dumdilt sﬁﬁﬂ&eﬁ%héﬁ ""Sdm)
was added, ancevaperatedafheucily ag'adueis purified bﬁr'fchrd!nﬁbb

organi c |ayer Bff;%%ma? M%ﬁff b%&iéo]u)s arhiorSh (ﬂoamjl)egoa&ovrea(ﬁ_dl 24

extr.act ed, th
)

LIAE n;,. b 2terAdy, ’LL, !.L‘

2 filtered

give 4- hydroxy
ydroxy—phenyl)-allyl]—4- 4-methyl-benzyl)-piperidin-4-ol (474 mg, 49%) as a

20 white foam. MS: me/e = 338 (M+H)+.

Synthesis of intermediates:

- 25

A solution of 1-ethoxycarbonyl-4-piperidone (39 ml, 0.26 mol) in

diethylether (150 ml) was added dropwise at room temperature to a

30 solution prepared from 4-methyl-benzylbromide (237 g, 1.28 mol) and Mg
(31.2 g, 1.28 mol) in diethylether (300 ml). Room temperature was
maintained for 45 min with stirring and the mixture was then refluxed
for 5 h. It was cooled to 0°C, diluted with diethylether (700 ml) and
hydrolyzed with saturated ammoniumhydrochloride solution (200 ml)

35 and water (350 ml). Insoluble material was removed by filtration over
Celite, the residue washed twice with diethylether (2x500 ml) and the
organic phase was separated. The water layer was extracted with
diethylether, the organic phases were pooled and dried with MgSO4 and



met hyl - benzyl ) - p| peridin-1-yl]-propyl]-benzam de (178 ng, 73% as a white
solid. Ms: nel/e 383 (M+tH)[err]. 30

Exanpl e 40

4- Hydr oxy- N-[ 2-[ 4- hydr oxy- 4- (4- et hyl - benzyl ) - pi peridin-1-yl]- ethyl] N-
met hyl - benzam de 35 Pal | adi um on car bon {33% 60 ny) was added to a

sol ution of 4-benzyl oxy- N

(226 g 043 “ﬂé(ﬁ“’i‘”@’ﬂm‘g‘?@ X, TG e %%ﬁ%‘*ﬁ oﬁ%&%é'%ﬂ’%;@tm -

attor 4 h. Thdbexane mtafensdéctots}ve m—hymTHﬁ -benryl)-piperidine

- 32- sol Vleéﬁrbt)ﬁ?h@‘éém)éﬂi > r 6&&8’ q & 2
m) was g%ch\j\gnd t he aqeygéukstel gﬁ?@egﬁcﬁgg&mﬂ?h dl(g%1 M%qn%ﬁla%g The
organic I s dried (NaJerrJS( err]), filtered and to give

4- hydr oxy- N[ 2- 4- hydr oxy- 4- (4-

SO e A | O o il &

Exanpl e 41 Example 35 was prepared.
(E)-1-[3-(4- Hydroxy-phenyl)-al Iyl ]-4-(4-nethyl - benzyl) - pi peridin-4-ol 10
To a suspension of lithiumalumniumhydride (324 ng, 3.0eqg.) and THF (50
m) at r.t under argon, a solution of é!?nlﬁﬁﬁnydroxy 4- (4 met hyl - benzyl ) -

pi peri di n-1o y 4SFTvorovtskrel)-£hedybv-pieedinne-cathPxflic Aeidethiyldstes N THF
(10 m) is sIovay added. After stirring 0% armmoni um
chloride 15 solution (20 ml) is carefully added, and the ageous | ayer is

extracted with Thectitlercomepéund: waEhprepaged |fmmalt-ethowcdrbm!yl-4-

(Na[err] SO er kk ? _beraVARALARd. The oily residue is purified
by chromat ogr?ﬁ%?/n %#‘%??;ad%-e ,roben(ﬁ ch o%et hane- et hanol - 25% ageous

ammoni a 140: 10: 1) t+o give (E)-1-[3-(4-
hydr oxy- phenyl ) -al | yl ] - 4- (4- et hyl - benwgmri din-4-ol (474 nmg, 49% as

a 20 white fiﬂ@l@. ﬁ/e :1] 338 S%g“frr] Synt hesi s of
i nt er nedi at es & I

A mixture of 4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-carboxylic

acid ethylester (70.5 g, 0.25 mol) and sodium hydroxide (26 g, 0.65 mol) in

20 ethanol (350 ml) and water (50 ml) was refluxed for 2 days. Sodium
hydroxide (20 g, 0.50 mol) was added and refluxing commenced for
another day before cooling to room temperature and evaporating the
solvent. The residue was taken up with CH2Clg (700 ml) and water (1 1),
the organic phase was separated and the water phase extracted with

25 CH3Cl,. The organic phases were pooled, dried with MgSO, and the
_solvent was evaporated. The residue was crystallized from n-hexane to
give 4-(4-methyl-benzyl)-piperidin-4-ol (34 g, 66%) as an off-white solid,
m.p. 118-121°C and MS: m/e = 206 (M*).

30 Following the general method of Example 36 the compounds of
Example 37 to Example 88 were prepared.

Example 45
4-(4- - iperidin-4-
35
The title compound was prepared from 4-(4-fluoro-benzyl)-4-
hydroxy-piperidin-1-carboxylic acid ethylester.



25 Exanpl e 42 _

4- Hydr oxy- 4- (4- met hyl - benzyl ) - pi peri di n-1-car boxyl ic acid ethylester

A sol ution of 1-ethoxycarbonyl-4-piperidone (39 mM, 0.26 nol) in

di et hyl ether (150 m) was added dropw se at roomtenperature to a 30

sol uti on prepared from 4-nethyl - benzyl broddde (237 g, 1.28 nol) and My
(31.2 g, 1.28 nol) in diethylether (300 nl). Roomtenperature was

mai ntai ned for 45 min wth stirring aM ture was then refluxed

for 5 h. It wa gol.ed to Oferr]C ., diluted wth diethylether (700 mM) and
hydr ol yzed wi £h3aS HORYRRRZRSIRRERINIRIESAMNI ori de sol ution (200 nl) 35 and
water (350 m). Insol ubIe materlal was renpoved by filtration over
Celite", the resi tWIC with diethyleth and, t he
organi ¢ phase vvasd;ﬁﬁwati? SQMPPHR %PWW@B%&?%)@'&Q%&?&YM iy’

di et hyl et hgr , hydwoxy-piperidip+lzearboxylie geidlethlylesterdri ed with MgS( err] and

- 33- t he sol vent evaporated. The residue was chronmat ographed over
silica gel (hexane-et hyl acetate, 2:1) to give
4- hydr oxy- 4- ( 4- et hyI benzyl ) - pi peri diExample 47 ¢ ar boxylic acid ethyl ester

(70.5 g, 999 .as_a I MB: . (MH err]).

Fol | owi ng t he\iyanmSNERCENHIN 3 AORYIDRCHOX MY ROBEARS und of Exanpl e 35
was prepared. Exanpl e 43 10

4- (4- Fluor - benzyl dro erjdin-1 boxyl j,C | e | est

The titlel rrpoundAvﬂé%rﬁ;ﬁWﬁlm"? e‘PﬂBQ ?ﬂ’&ﬂr : hr% ]S@S’rﬂ’e and
4- f | uor o- benzistrametiflamrhoniumchloride (0.19 g, 1.7 mmol) in (S)-epEle[lg

j gsdlrvgwyldf ??‘”@ﬁ P%enzg %!g;rlegl n- é\ealtﬂtﬁ&é’? Qfda % Hﬁol (essot er

(70.5 g, 0.25mib werscadded aadgthemmnmpbasmm maa (350

m) and Mterﬂé%éﬂe}ﬂlﬁ% f@éé Biﬁ’icfélftv?o‘dﬁﬂ with CHYC),. THY Grgahiee (20 g,

0.50 mol) Waspﬁ deesdwgpedtl;eexi pooyiegg m?.ﬁ%azéa and the solvent evaporated.
The residue was chromatographed over silica gel (hexane-Etg0, 3:1) to

give (R)-{[4-(Phenylmethoxy)phenoxylmethyl}-oxirane (1.1 g, 50%) as a
colourless solid, m.p. 70-73°C, [a]f = -8.1° (¢ =1.0, methanol) and MS:;
m/e = 256 (M").

20

25 A mixture of (RS)-1-chloro-3-[4-(benzyloxy)phenoxyl-2-propanol (1.0
'g, 3.4 mmol), 4-(4-methyl-benzyl)-piperidin-4-ol (0.70 g, 3.4 mmol) and
potassium carbonate (0.50 g, 3.6 mmuol) in 2-butanone was refluxed for 2
days. It was cooled to room temperature, 50 ml of HaO were added and the
organic phase was separated. The water phase was extracted two times

30 with ethyl acetate. The organic phases were then pooled, dried with
NaySO, and the solvent evaporated. The residue was chromatographed
over silica gel (CH2Cl;-MeOH, 98:2) to give (RS)-1-[3-(4-benzyloxy-
phenoxy)-2-hydroxy-propyl}-4-(4-methyl-benzyl)-piperidin-4-ol as a
colourless solid (0.75 g, 48%). MS: m/e = 462.5 (M+H")

35

Following the general method in Example 40 the intermediates of
Example 41 to Example 42 were prepared.



anot her day before cooling to roomtenperature and evaporating the
sol vent. The residue was taken up with CHerr]CdJ[err] (700 M) and water (1

1), t he organi ¢ phase was separated and the water phase extracted with

25 CHerr]dJ[err]. The organi c phases were_pooled, dried with MgS( err] and

t he sol vent was evaporated. The resi d88-was crystal lized from n-hexane -

to give 4-(4-nmethyl-benzyl)-piperidin-4-ol (34 g, 66% as an off-white

solid, mp. 118-121[err]C and M5 me = 206 (Merr]). 30

Fol | owi ng the general nethod of Exanpl.e BGPiehigcorrpounds of Exanmple 37
Exanpl e 45

to Exanple 38 were prepar ed.
4- (4-Fl uoro-b | ).z pi peridi n-4-ol .35 The
pr epar ed f r O ~1 slevA < TR “: &) AY e ';“' YA/ '1 o DoX
aci d ethyl est er - 34-

Exampl e 46 The title
conpound was prep @ﬁﬁgﬁﬁ?’m{’ﬁg?@g é%%g)#nghisg—l-chloro-t’» 14
hydr oxy- pi perﬁﬁmzy henazyi]<2-propansl henzyl-4-hydroxy-piperidine.

Exanpl e 47 (R -{[4- (Phenyl net hoxy)phenoxy] met hyl } - oxi rane 10 A
m xture of hydroqui none nonobenzyl et hiE s g 8.5 mml ) and

t etr amet hyl anmmoni unchl ori de (0 19 g, gol n (S)- ep| chI orohydr| ne
(2.0 m, 25. 5REP1I3aBaiivicttphéndsiD-he +oRv] 1-4 sirpsherizvi)r] O (30
m ) and Clil erriOEﬁrri iSO rr1) vvere added and t e organlc phase was

separ at ed. <t phase was extracted two tines with CHerr]CJ[err].
The organic 15 phases were then pooled, dried with Na[err]SO err] and the

sol vent evapor at edg’hf)httlé_ Q&n&ﬁﬁhﬂuﬁgﬁﬁ/ech r‘ﬁ@aé ﬁﬂr+§f43e%&vﬁfep°dﬂeﬂcﬁoﬂel

h Et

éi 32??{)6 {[EGE&% chloneck{4-tbenmyigayiphenoxylckpropangliand 4-(45Binore-benzyl)-
col ourl ess sopjgbridinM-of CEXsinple BP. [err] = -8.1 (¢ =1.0, nethanol) and Ms:
me = 256 gl\/[err]) 20

(R)-{[4-(Phenylmethoxy)phenoxylmethyl}-oxirane (0. 55 g, 2.2 mmol)
20 and 4-benzyl-4-hydroxy-piperidine (0.49 g, 2.4 mmol) were dissolved in
ethanol (10 ml) and refluxed for 2h. After evaporation of the solvent the
residue was chromatographed over silica gel (ethyl acetate-MeOH, 9:1) to
give (R)-4-benzyl-1-[3-(4-benzyloxy-phenoxy)-2-hydroxy-propyl])-piperidin-4-
- ol (0.85 g, 88%) as colourless oil. MS: m/e = 448.5 M+H").
25

(S)-{[4-(Phenylmethoxy)phenoxylmethyl}-oxirane (0.55 g, 2.2 mmol)
30 and 4-benzyl-4-hydroxy-piperidine (0.49 g, 2.4 mmol) were dissolved in
ethanol (10 ml) and refluxed for 2h. After evaporation of the solvent the
residue was chromatographed over silica gel (ethyl acetate-MeOH, 9:1) to
give (S)-4-benzyl-1-[3-(4-benzyloxy-phenoxy)-2-hydroxy-propyll-piperidin-4-
ol (0.89 g, 92%) as colourless oil. MS: m/e = 448.5 (M+H").
35



Exarrpl e 48
(RS) - 1-[ 3- (4- Benzyl oxy- phenoxy) - 2- hydr oxy- propyl] 4- (4- met hyl - benzyl) -

pi peridin-4-ol 25 A m xture of

(RS) - 1-chl or o- 3-[ 4- (benzyl oxy) phenoxy] - 2- propanol (1.0 g, 3.4 mol),
4- (4- et hyl - benzyl ) - pi peri di n-4-o0ol (0. 70' 6-3. 4 mol ) and pot assi um
carbonate (0.50 g, 3.6 nmol ) in 2-butanone was refluxed for 2 days. It

was cool ed to roomtenperature, 50 m Ekailpls 63 O wer e added and the
organi ¢ phase_\y act eld L wo

Wi th ethyl acedgsesls L Al » SR , ol
Na[ err] SO errh_y_dm‘ﬁm_g@l vent evaporat ed The resi due was chromat ogr aphed
over silica gel (CHerr]C[err]-MeOH 98:2) to give (RS)-1-[3-(4-benzyl oxy-
phenoxy) - 2- hydr oxy opyl ]-4-(4- rre‘f'hyl benzyl )-piperidin-4-o0l as a

col ourl ess5solid (dgsmgﬁemﬂlel-[zvhydmw 3-(4-aitro-phengxy)-prypyld-piperidin-4-

Z‘i' lt S\MEQg t PZ°§§9¥";€§1&E§§Q 8.0 & FiafBid) #as!diSsdPbd i iRkRifre Yt ethanbkanp! €
-35 - P (250 ﬁ) and MeOH 80 ml) and hydrogenatsdiin the presence of Pd on C

(RS) 4- Benzyl aﬂrbam(&ﬁpeiabhsémmeﬁﬁasﬁh&é fegdare PAGRY Sltratier iathidn- 4- ol

(benzyl ox;-;]ghtalﬁt o3 %%%%%%Iﬂ\ﬁ"?}ﬁfu a%%ﬂ@%%?- @ﬁ%&?ﬁhl Oéﬁ?“g‘flréo ml) and

Exanpl e 500 ethyl acetate (40 ml) to give (RS)-1-[3-( 4-ammo-phenoxy)—2-hydroxy—

15 i o o A SO 10

30

was prepar ed Mighire of thed8{Z isomars; m.B- $3-96HC anol
and 4- (4-Fl uoro-benzyl) - pi peri di n-4- oI (Exarrpl e 37) 15
Exanpl e 51

(R)-4-Benzyl - 1-[ 3- ¢4- benzyl oxy- phenoxym%xy propyl] pi peri di n-4- ol
(R - {[4(Phen| h h 2.2 nmmol)

(rac)-Epichlorohydrin (2.5 ml, 31 mmol) dissolved in diethylether

(10 ml) was added at room temperature to a suspension of 4-benzyl-4-
hydroxy-piperidine (6.0 g, 31 mmol) in diethylether (40 ml) and CHyCl, (40

20 ml). The mixture was stirred overnight at room temperature, water (50
ml) and CH,Cl; (50 ml) were added and the organic phase was separated. .
The water phase was extracted with CH;Cl,, the organic phases were
pooled, dried with Na,SO, and the solvents evaporated. The residue was
chromatographed over silica gel (ethyl acetate-MeOH, 9:1) to give 4-

25 benzyl-1-(3-chloro-2-hydroxy-propyl)-piperidin-4-ol (1.0 g, 13%) as a
-colourless solid, m.p. 194-195°C and MS: m/e = (M+H+).

30 :
A mixture of 4-benzyl-4-hydroxy-piperidine (0.62 g, 3.3 mmol), 1-(2-

bromoethoxy)-4-(phenylmethoxy)-benzene (1.0 g, 3.3 mmol) and

potassium carbonate (0.9 g, 6.5 mmol) in 2-butanone (15 ml) was refluxed

overnight. It was cooled to room temperature, 30 ml of HoO were added

35 and the organic phase was separated. The water phase was extracted two
times with ethyl acetate. The organic phases were then pooled, dried with
NapSO, and the solvent evaporated to give 4-benzyl-1-[2-(4-benzyloxy-



20 and 4-benzyl - 4- hydroxy-pi peridine (0.49 g, 2.4 mmol) were dissolved in
ethanol (10 m) and refluxed for 2h. After evaporation of the solvent the
resi due was chronmat ographed over silica gel (ethyl acetate-MeOH, 9:1) to
give (R)-4-benzyl -1-[3-(4-benzyl oxy- phenoxg% 2- hydr oxy- propyl ] - pi peri di n- 4-
ol (0.85 g, 88% as colourless oil. = 448.5 (MtH err]). 25

Exanple 2
(S)-4-Benzyl Sridiitaon by £ yeHewishy sli@ R1.35- %‘99%).‘1@![8:&1/@'
mmol) 30 and

(S)-{[ 4- (Phen;;iﬁ ?&xﬁ,@ enoxy] met hyl } - OXI rane (0.55 g,
4- benzyl - 4- hy é rdine (0.49 g, 2.4 mmol) were dlssolved I n
ethanol (10 m) and refl uxed for 2h. After evaporation of the sol vent the

resi due was chronmat oV t

give (S)-4-benzyl - f %ezgé %ﬂﬁﬁ%@ﬁ#%}%% %&b‘?‘%f}ﬁ)d. n- 4-
ol (0.89 g,592Eg:ample;68¢anmph55wesemepa:e 48.5 (M+H[err]) 35

- 36- Exarrpl e 53

(RS) - 1-[ 3- (4- Ami no- phenoxy) - 2- hydr oxy- [irop 4 benzyl - pi peri di n- 4- ol
hydrochlorlde 5

(RS- 4- Benzyl - 11194 | {6l
hydrochlorlde g,
(250 mM) and MeOH (80 rﬂ) and hydrogenated in the presence of Pd on C

at room t etrper at ur eThetitl comptend (MS: eveus 4326 (M+H'")) wastpreparedifrom 1-

To ety acet L&ﬁ"?’ﬁ&**r%‘?ﬁ%ﬁ oAy il SR NI iRl

propyl | - 4- benZ4o p| peridi n-4-ol hydrochloride (2.5 g, 90% as beige solid

m xture of the E/Z isoners, mp. 93-95[err]C and Ms: nmle = 357.4 (MtH err])

Exanmpl e 54 15 4-Benzyl - 1-(3-ch| or o- 2- hydr oxy- propyl ) - pi peri di n- 4- ol

(rac) - Epi chl orohydrin (2.5 m, 31 nmol d in diethylether (10

m) was adg [

hydr oxy pl 3 : AL = p! e11R100 = & 2 v

CHerr]d[err] (40 20 m) The m xture was stlrred overni ght at room

tenperature, water fpdyae compound, MS: m/e = 436.5 (M+H"), was prepared from 1-
(2-bromoethoxy)-4-(benzyloxy)-benzene and 4-(4-fluoro-benzyl)-piperidin-4-
ol.

20

Example 58
-1-[3-(4- - 1]-piperidin-4-ol

| The title compound, MS: m/e = 432.6 (M+H"), was prepared from 1-
25 (2-bromopropoxy)-4-(benzyloxy)-benzene and 4-benzyl-piperidin-4-ol.

Example 59
1-[3-(4-benzyloxy-phenoxy)-propvl]-4-(4-fluoro-benzvl)-piperidin-4-ol.

30 The title compound, MS: m/e = 450.5(M+H"), was prepared from 1-

(3-bromopropoxy)-4-(benzyloxy)-benzene and 4-(4-fluor-benzyl)-piperidin-4-
ol.
Example 60

35 1.[3-(8- loxv-phen: 1]-4-(4-methvl-benzyl)-piperidin-



m) and CHerr]C[err] (50 mM) were added and the organi c phase was

separ at ed. The water phase was extracted with CHerr]dJ[err], the

agr gani ¢ phases were pooled, dried with Na[err]SCerr] and the solvents
evapor ated. The residue was ~chr omat ogr aphed over silica gel (ethyl
acetate-MeOH, 9:1) to give 4- 25

benzyl - 1- ( 3- chl or o- 2- hydroxy propyl)-piperidin-4-ol (1.0 g, 13% as a

Exanpl o 55 - 4. piBde SpEmond, A {929 p%%@yﬂéﬁ”*w%megmm

A m xture of (B-beompprapdmd-iaaéghqn xp0-Hehzéfe and34-§
br onoet hoxy) - é%&l}@ﬂ%h_rmt hoxy) - benzene (1.0 g, 3.3 mml) and pot assi um
carbonate (0. .5 nmbl) in 2-butanone (15 m) was refl uxed

overnight. It was cooled to roomt®nperature, 30 ml of Herr] O were added
35 and thg organic phase was separat egnﬂﬁemter phase was extracted two
tinmes with ethy etat The organi c e,then poal ed,..dried with
Na[err]SCIerr 3=(2-be: XV pRenoxy)-nropvil-d-ld-me '--0'940- peridi 0

4-benzyl -1-[ 2- (4- benzyloxy-

-37- phenoxy) eri as s

99% . M5 nie mﬁhkﬁﬁﬂ% %eré e adb SN §3#8981'%%§'%“9net hod
of Exanpl e 47(3-heomoppepoxys-2efbenzyloxydbenzerte and @«hmpieshgbbenzy)-nr epar ed.
Exanpl e 5§

C1-[2-(4- BenzyPc&y ?)Jf?enoxy) et hyI] 4- (4- et hyl - benzyl ) - pi peri din-4-ol 10
The title conmpound, M5: me = 432.6 (MtH err]), was prepared from 1-

(2- br onoet hoxy) - 4- (benzyl oxy) - benzene Rafnfplé benzyl)-piperidin-
4-ol .

=DCAV] A

1-[ 2- (4- Benzy o™

The title conmpound- M5: me 436 5 (IVHrH[err]) was prepared from 1-

(2- br ometf3oxy) - 4- GG b WeikpREHEE MS: 208 ~“ade's (M), WAl phapltbBBhbal 1 4
(2-bromoethoxy)-4-(benzyloxy)-benzene and 4-(4-methoxy-benzyl)-
piperidin-4-ol.

ol .-

20

The title compound, MS: m/e = 446.4 (M+H"), was prepared from
methanesulfonic acid 2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yi]-1-
methyl ethyl ester and 4-benzyloxy-phenol.

25

30 N-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl}-2-chloro-acetamide
(1.14 g, 3.8 mmol) was dissolved in DMF (12 ml) and stirred for 19 hours
at room temperature in the presence of triethylamine (0.79 ml, 5.7 mmol)
and 4-benzyl-4-hydroxypiperidin (0.87g, 4.56 mmol). The reaction mixture
was concentrated, dissolved in CH;Cl; and washed with HO (2x30ml).

35 The organic phase was dried over Na,SO, and concentrated. The residue
was chromatographed over silica gel (hexane-ethyl acetate 1:1 then ethyl
acetate) to provide 2-(4-Benzyl-4-hydroxy-piperidin-1-y1)-N-[4-(tert-butyl-



20 Exanpl e 58

4- Benzyl - 1-[ 3- (4- benzyl oxy- phenoxy) - propyl ] - pi peri di n-4- ol The
title conpound, Ms: me = 432.6 (MtH err]), was prepared from 1- 25

(2- br onmopr opoxy) - 4- (benzyl oxy) - benzene and 4-benzyl - pi peridi n-4-ol.
Exanpl e 59 -39-

1-[ 3-(4-benzyl oxy- phenoxy) propyl ] -4-(4- quoro benzyl)-piperidin-4-ol. 30

The title co I
( 3- br onopr opoxyg-%- ?ﬁs&enggne an aé\/%s%g?gg’gr??% %?gge’# A- 4-
ol . -108 )60 35

1-[ 3-(3- benzyl oxy phenoxy) propyl ] -4-(4- met hyl - benzyl ) - pi peri di n-4-ol .

- 38- tle c ound, . M5:, . m.e =, 446. er wa epared
from 1- (3-br OM ﬁ‘rgg% ?@Pﬂ&fﬁ%ﬂﬁ’e%%ﬁ@gﬁ unds bf

4- (4- et hyl 5§ beizannple 57 to Examplé 60 %repé prepdred.

Exanpl e 61

1-[ 3-(2- benzyl oxy- phenoxy) - propyl ] - 4- (4- net hyl - benzyl ) - pi peri di n-4-ol .

The title conpound, Ms: nle = 446.5( M+ Ex=maple 651as prepared from 1-

( 3- br onopr opoxy) - 2- (benzyloxy) benzene and 4- (4 nethyl benzyI)

1-[ 2- (4- benzylyKepsP %33 ) ,:”‘,‘ y t hoxy- benzyl) p| per|d| n-4-ol 15
The title corrpoun VB! e = 448.5 (MFH err]), was prepared from 1-

(2- brompet HQ)xy) 4- (benzyI oxy) - benzene and 4-(4-met hoxy-benzyl) -
IOI peridin-4-ol. The title com%ound m.&1 136-138°C and MBx aifel-£468 (R7), was

1-[2- (4- benzyl gy ROE BBRON S Wrt- Batyl- diEie R s Sab ) - BhRS 1Y Bhfbrs:

acetamide and 4-(4-Methyl-benzyl)-piperidin-4-ol.

15

The title compound, m.p. 135-136°C and MS: m/e = 489.4 (M"), was
20 prepared from N-[4-(tert-Butyl-dimethyl-silanyloxy)-phenyl]-2-chloro-
acetamide and 4-(4-Chloro-benzyl)-piperidin-4-ol.

25 .

The title compound, m.p. 134-138°C and MS: m/e = 483.3 (M+H*),
was prepared from (RS)-N-[4-tert-Butyl-dimethyl-silanyloxy)-phenyl]-2-
chloro-propionamide and 4-(4-Methyl-benzyl)-piperidin-4-ol.

30




The title conpound, MS: me = 446.4 (MrH err]), was prepared from

nmet hanesul fonic acid 2-[4-hydroxy-4-(4-nethyl -benzyl)-piperidin-1-yl]- 1-
met hyl ethyl ester and 4-benzyl oxy-phenol. 25

Exanpl e 64

2- (4- Benzyl - 4- hydr oxy- plperldin-l-yI)-N—E40¢tert-butyI-dinethyl-silanyloxy)
- phenyl ] - acet am de

N-[4-(tert-Butyl | - silanyl,0 en rnloro 1 14

& 3.6 mol) ues. diﬁé&r%aom ?!% /s 240 QY o8 ?%ﬁfba}%%ﬁws -f4‘

room t enper at (neet-Bmtyhdmleﬂqd ov}phewlh&clﬂo(@pmmnanﬂde

and 4-benzyl - -%le .87g9, 4.56 mmol ). The reaction mxture
d| s ol'v

was concentra err]CI [err] and washed with Herr]O
(2x30m ). 35 The organi ¢ phase was~dried over Na[err]S(err] and

concentr at d The residue was chrom%ﬂgwed over silica gel

(hexane- et acetate 1 1 then et hyI aCetate) to pI’OVI de

2-(4- Benzyl Nﬁ@{.@ﬂ‘. . R : : L. nide

- 39- di met hyl - si 3 as -a yel l ow

-p 9
solid, m p. 105-108[err] C and Ms: n1e—4555(M+H[err])
Fol | owi ng t he geneddterteBityd- dam&hghpﬂanﬁbxyhphenﬁmmw(w3 g51mmplr 57

N4 (1ort- Sﬁﬁ%@%.%?ﬁéﬁf%?anyﬁoéﬁn i ﬁfﬂ%ﬁe&"’g%%ﬁ@?ﬁ'ﬁ >

benzyl ) - pilfer mynal)i chl O]roawyhhlqededo 6m1 1 mmoé) was| ad isem p

136-138[ err] oublat mo Qﬁ%@%&gq&n
o T 3 o8 o S e o e wik CEEE o

Exanpl e 66 (3xlOm1) Combmed organic es were dried over NaSO, and
L (rert Bub i el Tl rA0n2Wds BRI Getablied Gval it eI tézart-

hydr oxy- plper
15 ethyl acetate 9 1 then hexane-ethyl acetate 4:1) to provide N-[4-(tert-Butyl-
dimethyl-silanyloxy)-phenyl]-2-chloro-acetamide (2.55 g, 71%) as a

colorless solid, m.p. 107-108°C and MS: m/e = 299 (M").

Following the general method of Example 61 the compounds of
20 Example 62 to Example 63 were prepared.

25 The title compound, m.p. 74-75°C and MS: m/e = 313 (M"), was
prepared from 4-(tert-Butyl-dimethyl-silanyloxy)-phenylamine and (RS)-2-
chloropropionyl chloride.

30

The title compeund, m.p. 126°C and MS: m/e = 313 (M*), was
prepared from 4-(tert-Butyl-dimethyl-silanyloxy)-phenylamine and 3-
chloropropionyl chloride.

35



The title compound, mp. 135-136[err]C and MS: me = 489.4 (Merr]), was 20
prepared from N-[4-(tert-Butyl-di nmethyl-silanyl oxy)-phenyl]-2-chl oro-
acet am de and 4- (4-Chl oro-benzyl) - pi peridi n-4-ol.

Exanpl e 67

(RS)-N-[4- (tert-Butyl -di methyl -sil anyl oxy)ylphenyl ] - 2- [ 4- hydr oxy- 4- (4- 25
nmet hyl - benzyl ) - pi peri di n-1-yl]-propi onam de The title conpound,
mp. 134-138[err]C and M5: nfe = 483. 3Ekhiryile7R] ) . was prepared from
(RS)-N-[4-tert- Butyl d| rret hyI SI I anyl oxy) phenyl] 2-

chl or o- pr opi oa(test : iy Rk 30

Exanpl e 68

3- (4-Benzyl - 4-hydroxy-piperidin-1-yl)-N[4-(tert-butyl-di methyl-si]lanyl oxy)
- phenyl ] - pr opl onarbema,'gutyl-d1methy1-@-mtro-phenoxy)—s1lane (7.3 g, 2.9 mmol) was)(Q-

The title g 6%@*776% Mc? ge%%ecPh?Eﬁé ?;‘ileééxf&%‘d\fﬂ’&bnc
6 1

(tert- Butyl oxXy) pheny r o- pr opi opnam d
benzyl - 4- hydr roomtemperaturean atmospheric pressure e 69

TE? ({erBttB:Jthdmdll‘ne tbﬁmmm&mw&omwz waisCevipoiratédito provide

_ er uty ne a en

di ssolved in {J‘Fgﬁ &@5&\?% H@M@Gﬂ%@?ﬁc@% ]}ghﬁyﬁﬁlago
10 mol ), chImbaMS:yﬂ/eHMti(M*lO 96 m, 12 mmol) was added dropwi se.

After 1 h at roomtenperature the reactlon m xture was quenched W th
Herr]O (21 m ) and the aqueous phase was extracted with CHerr]dJ[err]
(3x10m ). Conbi ned organi c phases wer cExample@3er Na[err]SJerr] and
concentrated. The_resi due was chromat ographed over silica gel (hexane- 15
et hyl. acet at e X814 Bubsl-dimethvl-(4-nitro-phes S-SHAe t o provide
N-[4-(tert-Butyl - di et hyI Ssi | anyI oxy) phenyl ] - 2-chl oro- acet am de (2.55

0,

e ™S “aRigpp ﬁwﬁgfsfﬁgf“g@m ) et Hirsoledai GHeCle 200 e) and

compounds 1§ tirked ap rooitentpdrature in the praesence aftertibutyldimethyl-silyl
chloride (7.8 g, 52 mmol), 4-dimethylaminopyridine (0.1 g, 0.8 mmol) and
triethylamine (7.2 ml, 52 mmol). After 30 minutes at room temperature
the reaction mixture was washed with H;O (22200 ml) and the resulting
aqueous phases were extracted with CH;Cl; (100 ml). The combined

20 organic phases were dried over Nap,SO, and concentrated. The residue

was chromatographed over silica gel (hexane-ether 9:1) to provide tert-
Butyl-dimethyl-(4-nitro-phenoxy)-silane (10 g, 100%) as a yellow solid,
m.p. 36-38°C and MS: m/e = 253 (M").

25

To a solution of oxalylchloride (0.28 ml, 3.3 mmol) in CH,Cl; (4 ml)

30 at-78°C was added dropwise DMSO (0.47 ml, 6.6 mmol). After 30 min. a
solution of (RS)-4-Benzyl-1-{3-[4-(tert-butyl-dimethyl-silanyloxy)-phenyl]}-2-
hydroxy-propyl}-piperidin-4-ol (0.75 g, 1.65 mmol) in CH;Cl; (4 ml) was
added. After another hour at -78°C, triethylamine (1.8 ml, 13.2 mmol) was
added and reaction mixture was allowed to warm up slowly to room

35 temperature. After 1 hour, 20% NH,CI (15 ml) was added, the resulting
aqueous phase was extracted with CH,Cl; (3x30 ml). Combined organic
phases were dried over Na,SO, and concentrated.The residue was



Exanple 70 ' '
(RS)-N-[4-tert-Butyl -di net hyl -si | anyl oxy) - phenyl ] - 2- chl or o- propi onam de 25
The title conpound, mp. 74-75[err]C and Ms: nfe = 313 (Merr]), was
prepared from 4-(tert-Butyl-di nethyl - S|Ian ony) phenyl am ne and (RS)- 2-

chl or opr opi onyl chl ori de. Exanmple 71
30 N-[4-(tert- Butyl dlnethyl S|Ianyloxy) phenyl] 3-chl oro- proplonan1de

The title conpgig Eeth i&tﬁ%i‘!ﬂen
T o opr opi oy é#feiiq B‘“&i' : eXzyM— ' 0%&%&%&‘#‘&-&% utyl-

-41- dlmethyl-sﬂanyloxy)—phenyl]-propan@@anpI(GA? 8, 54%) as a yellow oil, and

4-(tert-Butyl ) - phenyl am ne
tert-Butyl - W(’ﬁ%b@'{fﬁmoxy) silane (7.3 g, 2.9 mmol) was 5

di ssol ved |51 MeOH (75 ml) and hydrogenated in the presence of Pd on C
(10% E 101 ND) at roomtenperature a her |

hour .. The cata A . 0 provide
4- (tert- Butyl -\-ReRZYL- 11 44 L8XE- DU QIN SIS ANYIOXY ) NNSNY] ko 1NV

oil, M5 nme r@ﬁﬂ&ﬂmﬁjhﬁ-@ Exanpl e
73 tert-Butyl-dinethyl-(4-nitro-phenoxy)-silane

4-Ni trophenol (5.6 g, 40 mmol) was dissolved in CHerr]COJ[err] (200 mM) and
15 stirre#i0oat rooriRS}teet-Butykdimethd-(d+cxiranylmethybphenozyydsitane(0.62ig, v

hl d 7.8 | d
Cri et hyl ar ne ‘??‘*Wﬁ’?‘ ‘ﬂsﬁ‘@\ﬁ{“g@?@#&? a8 geftred vethihPRE roof
the reaction rfemperatursinthspresence of| hydepxyrpiparidine 0.045 4.68 ng
aqueous phasesmydly. Tié ra5étioh ‘fﬁfﬂﬂuﬂ"&ﬁsr Mdeﬁtfdteﬁm the redidecwadi ned 20

organic phases mere dr|e l.err err d co n esi due
was chromat ogr Ci%‘ﬁv?%e&' ﬁlb‘f’a(é’?g ﬁ r}}a :} grtg\?f‘aéﬁ;gﬁ
But y! - di met 5y | Me®Fb uemww;wm—@-[mbﬁwlww sol id,
silanyloxy)-phenyl]-2-hydroxy-propyl}-piperidin-4-ol (0.95 g, 90%) as a
yellow oil, MS: m/e = 456.5 M+ H).

"Example 76
20 B -dim - i hvl-

(RS)-4-Oxiranylmethyl-phenol (1 g, 6.66 mmol) was dissolved in
CH,Cl, (50 ml) and stirred at room temperature in the presence of tert-
butyldimethylsilyl chloride (1.3 g, 8.66 mmol), 4-dimethyl-aminopyridine
25 (0.018 g, 0.15 mmol) and triethylamine (1.2 ml, 8.66 mmol). After 22 hours
_at room temperature the reaction mixture was washed with H,O (2x100
ml) and the resulting aqueous phases were extracted with CH,Cl, (100
ml). The combined organic phases were dried over Na;SO, and
concentrated. The residue was chromatographed over silica gel (hexane-
30 ethylacetate 9:1) to provide (RS)-tert-Butyl-dimethyl-(4-oxiranylmethyl-
phenoxy)-silane (1.44 g, 82%) as yellow oil, MS: m/e = 264 (M*).

Example 77

-4-Oxiranylmethyl-phenol
35
4-allylphenol (8.9 g, 66.3 mmol) was dissolved in CH2Clp (180 ml).
After addition of NaHCO; (8.4 g, 99.5 mmol), m-chloroperbenzoic acid 70%



m p. 36-38[err]Cand M5 mle = 253 (Merr]). 25

Exanpl e 74 _ _

t- (4- Benzyl - 4- hydr oxy- p| peridin-1-yl)-3-[4-(tert-butyl-di nethyl -sil anyl oxy)
phenyl ] - propan- 2- one To a solution of oxalylchloride

(0 28n1 3.3 mml) in CHerr]C[err] (4 ™3-30 at -78[err]C was added

dropwi se DMSO (0.47 m, 6.6 mml) After 30 mn. a sol ution of

(RS) - 4- Benzyl < s?%n 2 c{ %&%s&'hﬂé\"@h&r@&@ ROdth- 2-

hyd I d 4
vas " Bded testm Cos b B8 muohaifie (15 m . 1.2

nol ) 3\gfast M?Q@eﬂb%fo@ﬁﬁﬁidﬁm%\(lé g/@%‘%ﬁndb bmmrfdded%i}wmm hoboxs, %»trl]ieo
room enper.a ér e er our tﬂ!@ﬁ‘é %dé e
resul ting ?’;ﬁ?ﬁ’e‘%ﬁ&s W}@%BO m).
Conbi ned orSJamesultmg phijneauss phasesiwerel estractedimith CHYWp (3x

concentr at ed. :
-42- chr -om Eﬁﬁfsocq#ggﬂfc\sl%lrmssels l1TCca wth?% mg%gagtlga?sel?toé (2X1 )’t ‘?irelﬁd
et hyl ac etqyleﬁ)ﬁ% an d cencentrated. The res1 ue was chroma grap over

1-(4-Benzyl - 4dméd émiakaarétaynaéewiésaﬂfén(uno \&Be(RS

e IR bt P 2 068 vt S, A SLEHC e ™

75 10 m/e =150 (M").

(RS)-4-Benzyl -1-{3-[4-(tert-butyl -di net hyl -sil anyl oxy) - phenyl ] - 2- hydr oxy-
propyl }-piperidin-4-ol 10 '

(RS)-tert-Butyl -di met hyl - (4- oxi ranyl neExpmpled8oxy) - si | ane (0.62 g,

2.34 mol) was dissolved in MeCH (8 ml) and stirred overnight at room

t enper at ur e i d-alzlphenolnce of 4-benzyl - 4- hydr oxy- pi peridine (0.9 g, 4.68
nmmol ). The reaction nlxture was concentrated and the residue was

h t h d h h 2 5
COrET 910, oS5 hadd ol oF Shibedtd L i ain e
si : mel oxly) pKBﬂg}dﬂ)Bﬁ%t gﬂﬂnﬂt 0ylyimol imel/ iti CHLOM) was 8dded deopivises a
vel | ow Ol . e —. .o

L e 76 20 Tadréachits BiiRbi he Ehoh sllowsd o, FArm. v, 4o TG SRTPeTRTuRE,

After 1 hour, the reaction mixture was cooled to 0°C and quenched slowly
with HO (90 ml). The resulting aqueous phase was extracted with CHyCl,
20 (2x100ml). The combined organic phases were dried over NagSO4 and '

concentrated. The residue was chromatographed over silica gel (hexane-
ethyl acetate 9:1) to provide 4-allylphenol (11.3 g, 89%) as a purple oil, MS:
m/e =134 (M").

25

4-Benzyloxybenzoic acid (0.685 g, 3 mmol) was dissolved in DMF ( 6

30 ml), and 1,1*-carbonyldiimidazole (0.58 g, 3.6 mmol) was added portionwise.
The reaction mixture was heated to 55-60°C for 20 min. and then cooled to
room temperature. A solution of 1-(2-hydroxy-ethyl)-4-(4-methyl-benzyl)-
piperidin-4-ol (0.78 g, 3.3 mmol) in DMF (2 ml) was added. The reaction
mixture was stirred 23 hours at room temperature and 4 hours at 60°C. HyO

35 (50 ml) was added followed by CH2Cl,. Organic phase was washed with sat.
NaHCOj, dried over Na,SO,, and concentrated. The residue was
chromatographed over silica gel (CH;Cl,-MeOH, 19:1) to provide 4-benzyloxy-



(RS) - 4- Oi ranyl met hyl - phenol (1 g, 6.66 mmol) was dissolved in
CHerr]CJ[err] (50 M) and stirred at roomtenperature in the presence of
tert- butyl di net hyl silyl chloride (1.3 g, 8.66 muol),

4-di net hyl -am nopyridine 25 (0.018 g, 0.15 nmol) and triethylamne (1.2 m,
8.66 Mol ). After 22 hours at roomteffterature the reaction nixture was
washed with H[err]O (2x100 m) and the resultrng aqueous phases were

extracted wi t Bafekdi ﬁﬁ-ﬁ- 4-meﬂﬁ l-b -RyPasthyl 85RE€0.65
IR G €10 T i A S S

chr omat ographgd
(RS)-tert-Butyl - d| rret hyl - ( 4- oxi ranyl net hyl - phenoxy)-silane (1.44 g,

Baaons ysttow o LEpligwilk tha deRerdlfnikidd of Example 71+aaa the gomppynd of

(8.9 g, 66353 Emln’,lpha%?faaaswlaseprepar@[err]d [err] (180 m). Af ter
addition of NaHCO err] (8.4 g, 99.5 mml), mchl oroperbenzoic acid 70%
-43- (18 g, 73 mmol) was added portionwise. After 6 hours at room
tenperature, additional NaHCO err] (8. sExample80npl) and m

chl or oper benzoic acid 70%(18 g, 73 mmol) were added. After 17 hours, the
reacti on m xt : 00, ngd th

fesul ting aquEsasiaRedeasiieiles SRELRAIG . =Xithe
conbi ned cmgamm wer e vvashed vvrth sat . Na[err]S[err]qerr]
(2x100m ), dried over Na2SO4 and concentrated. The residue was

chr omat ogr aphed over ilica hexan ethyl acetate 9:1 then 1: 1) to
provi de (RS)-4- mmm%l. mie=4 4.4 (M H3Bwasprepered from 1+(3-

m p. 54-57[er hb@r@:ﬁd

Exanpl e 78 4- al’l EI ?ﬁe%%mﬁe&ﬂ%ﬂz%ﬁg{ (Pnrr] C col d solution of
4-allylanisol (14.6 m, 95 mol) in CHerr]d [err] (300 mM) BBr[err]
(100 m, G5l nol, 1nol Il in CH err] A [ eExhimples8lndded dr opwi se. The
reaction mxture was then allowed to warmup to roomtenperature. Af ter

1 hour, the reaction mxture was cool ed to O[err]C and quenched slowy
W th H[err]O- (4 methydbe peridived-glxt racted with
CHerr]d[err]

A mixture containing 4-(4-methyl-benzyl)-piperidin-4-ol (5.1 g, 25
20 mmol), 2-bromoethanol (1.8 ml, 25 mamol) and K;CO; (5.2 g, 37.5 mmol) in 2-

butanone (120 ml) was refluxed for 22 hours. HyO (30 ml) was added and the
aqueous phase was extracted with ethylacetate. Combined organic phases
were dried over Na;SQ,, and concentrated. The residue was
chromatographed over silica gel (CH;Cl,-MeOH, 9:1 + NH,OH (1%)) to

25 provide 1-(2-hydroxy-ethyl)-4-(4-methyl-benzyl)-piperidin-4-ol (4.3 g, 73%) as a

_yellow oil, MS: m/e=235.3 (M*).

Following the general method of Example 73+aaa the compound of
Example 74+aaa was prepared.

30

35 The title compound, MS: m/e=263.3 (M) was prepared from 4-(4-
methyl-benzyl)-piperidin-4-ol and 3-bromo-1-propanol.



20 (2x100m ). The conbi ned organic phases were dried over Na[err] SO err]
and concentrated. The residue was chronmat ographed over silica gel

¢ hexane- ethyl acetate 9:1) to provide 4-allyl phenol (11.3 g, 899@ as a
purple oil, NS me =134 (Merr]).

Exanpl e 79 25 4- Benzyl oxy- benzoi c aci-d#5-

2-[ 4- hydr oxy-4- (4- et hyl - benzyl ) - pi peridin-1-yl]- et hyl ester

4- Benzyl oxybenzoi c acid (0.685 g, 3 nmoiExapledgssol ved in DM ( 6 30 m),
and 1,1 -carbonyl diimdazole (0.58 g, 3.6 mmol) was added portionw se.

The reactlon m xture was heated to 55- 60[err]C for 20 mn. and then cool ed
to room t d-Benzylox yidy otlpél)-benzam

1- (2- hydroxy-ethyl) - 4- (4 nethyl benzyl) plper|d|n 4-0l (0.78 g, 3.3
mmol) in DMF (2 nl) was added. Th€ reaction m xture was stirred 23

hours at rdomé selpsiont af4-banzyloxy hengoigtacid (20 g} 87.6-ynamel),d,35cqdonyl) was

added foll oweqng%, @.ﬁm &
NaHCJ err ] %}:@f%@ %e?%g er ? Co e\rll@?) ‘?gélg abseg%for Lh.
chr omat ogr aph utlemls@ao Qﬁ in wateg, %1

4-benzyl oxy- added. After 45 min. the precipitate was filtered to g1ve 4-befAdyloxy-N-(2-

(068 o o Bsapeebitheppnt r@e@%%ﬂe”%ﬁf et e 18

S.J.

( MeH[ err])lo (M)*. Fol | owi ng the general net hod of Exanple 71+aaa the .
conpound of 5 Exanple 72+aaa was prepar ed.
Exanpl e 80 4- Benzyl oxy-benzoic acid

3- [ 4- hydr oxy- 4- (4- met hyl - benzyl) - pi perlmlﬁlqi 10 propyl ester
The title conpound, M5! me=474.4 (MrHerr]) was prepared from 1-(3-

hydr oxy- propyl,) -4-ol. 15
Exanpl e 81 2L O R aaklle QIO C L VA OIS - benzyl ) - pi peri di n- 4- ol
: 15

Phosgene was bubbled through a suspension of 4-benzyloxy-N-(2-hydroxy-
ethyl)-benzamide (22.49 g, 82.8 mmol) in dioxane (130 ml) until all the
- insoluble material had dissolved. Excess phosgene was removed by a stream
of carbon dioxyde. The sovent was removed at reduced pressure, and the
20 residue was dried for 1 h. at 100°C. The crude product was recrystallized
from ethyl acetate to yield 4-benzyloxy-N-(2-chloro-ethyl)-benzamide (16.3 g,
68%).

25

A mixture of 4-benzyloxy-N-(2-chloro-ethyl)-benzamide (2.1 g, 7.25 mmol), 4-

benzyl-4-hydroxy-piperidine (1.386 g, 7.25 mmol), potassium carbonate (2.0 g,
30 14.5 mmol) and 2-butanone (40 ml) was stirred for 15 h at 60°C. After the

addition of water, the mixture was extracted with ethyl acetate. The organic

layer was dried (NagSQ,), filtered and evaporated. The residue was purified

by chromatography (silica gel, methylene chloride methanol from 95:5 to 9:1)

to give 4-benzyloxy-N-[2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl]-ethyl]-
35 benzamide (680 mg, 21%) as a light yellow solid. MS: me/e = 445 (M+H)*.



A m xture containing 4-(4-nethyl-benzyl)-piperidin-4-ol (5.1 g, 25 20
mol ), 2-bronoethanol (1.8 m, 25 mmol) and Klerr]CJerr] (5.2 g, 37.5
mol) in 2- but anone (120 nml) was refluxed for 22 hours. Herr]O (30
m ) was added and the aqueous phase was extracted with ethyl acetate.
Combi ned organi ¢ phases were dried ove#6Na2SO4, and concentrated. The,
resi due was chromat ographed over silica gel (CHerr]dJ[err]-MOH,
9:1 + NHerr]OH (1%) to 25 provide 76 -

1-(2- hydr oxy-et hyl)-4-(4-nethyl - benzyl )-pipefidin-4-ol (4.3 g, 73% as a
yel l ow oi |, IVB m e= 2353(!\/[err]) Followngthe general

net hod of ExandBenggloxsadNi Arasid(a o AR B TENREY I

30 nmpl e 382
1-(3- Hydroxy-ptf-%%#-m met hyl - b8hzyl ) - pi peri di n-4-ol 35 The title
conpound, Ms: nfe=263.3 (Merr]) was prepared from 4-(4-

met hyl - benzyl A Rhitidlof'a bedlzyRAY-N-3L ilBrotetiiy] B@&a%de (2.0 g, 6.9 mmol), 4-

- 45-
4- Benzyl oxy- lemm(&rn@ﬂ:hyl-bemﬂ}mm @a. %Eu&l&mmo]d; potassiumy
benzoi ¢ acid (&&banawu&slavio 35 Jmﬁmiﬁﬁid)%ﬁtano ne éd? %ﬁ@bﬁr{e&%i? 1% hat

91.8 nmol) an

t d
solution is cw*geroéﬂg?%% 2 re a Fﬁ“ﬁ@“’{er r‘? extragted wigh ethyl | s
added. Aftt0 4icetate. Thecorganic Jayen tvms/uaea i(Nag86Y), tmt&edeaﬁdb@aﬁafa})éa The 2-

hydr oxy- et hy! &&ﬂ&%ﬂ%ﬁ&eé%ygm%ﬁn%&gﬁhy (Mich gl methyldre Shlotide *"*
4- Benzy! oxy- Npethanol frora Ohh W%dhhgwﬁeébanzyloxmgéédlmmmmyl-

E grzozghga ngw%lgénggﬂé%%e alﬂ%ﬁ%aﬁiégé?ﬁ{r g, 1¢ 19% 548 b AR FSHE solid.

15

Example 87
4- loxv-N-(3- - zami

A mixture of 4-benzyloxy benzoic acid (5.0 g, 21.9 mmol), 1,1*carbonyl-

20 diimidazole (3.6 g, 1.05 eq.) and DMF (50 ml) was stirred at 50°C for 1 h. After
cooling to r.t., 3-chloropropylamine haydrochloride (3.4 g, 26.1 mmol) and
sodium carbonate (3.5 g, 32.0 mmol) were added and stirring continued for
45 min. After the addition of water, the mixture was extracted with ether.
The organic layer was dried (Na;SO,), filtered and evaporated to give 4-

25 benzyloxy-N-(3-chloro-propyl)-benzamide (5.44 g, 85 %) as a white solid. MS:

.mele = 304 M+H)*.

30

A mixture of 4-benzyloxy-N-(3-chloro-propyl)-benzamide (0.5 g, 1.64 mmol), ),
4-benzyl-4-hydroxy-piperidine (0.315 g, 1.65 mmol), potassium carbonate (0.45
g, 3.29 mmol) and 2-butanone (10 ml) was stirred at 60°C for 48 h. After the
35 addition of water, the mixture was extracted with ethyl acetate. The organic
layer was dried (Na;SO,), filtered and evaporated. The residue was purified
by chromatography (silica gel, methylene chloride-methanol from 95:5 to 9:1)



I nsol ubl e material had dissolved. Excess phosgene was renoved by a stream
of carbon di oxyde. The sovent was renoved at reduced pressure, and the 20
residue was dried for 1 h. at 100[err]C. The crude product was
recrystallized fromethyl acetate to yield

4-benzyl oxy- N- (2-chl oro- et hyl ) - benzani de {4%- 3 g, 68%) .

Exanpl e 85 25

A mxtire o -%z‘ﬁé‘ww ‘?é*‘“%ﬁ??’%? )ggg%nlyw 0Byl i éﬁ ).
me/g =

4- benzy! be Mﬂ%‘@aa?!‘

carbonate (2.0 g, 30 14 5 mmol ) and 2-butanone (40 m) was stirred for 15
~h at 60[err]C. After the addltlon o? Eimqhe m xture was extracted

with ethyl acetate. The organic = lay ed (Na[err]SOerr]),

filtered arsd evaporated. The residue was purlfled by chromat ography

(silica gel, __I_rq; 0 AN f N 10 R T L R et t.0 e

4- benzyl oxy- N¢ =Tret iyt -pe - prpert F ’ - 35

benzam de (GBM&M as a Ilght yel | ow SO|Id VB: ms/e 445 (I\/H—I)[err].

- 46- Exarrpl e 76
benzam de 5 A missurg of e 4benrHervi-reblaro orBnp b heremie O gnk bhe
(2.0 g, 6. miminol),s; 4-hydrohydr-@‘me%hjrl4beﬁﬂ)‘btﬂmﬁnb)(0m43§,r 165mnidl),06 g,

(40 n1) v OB parhonkE (645, 339 B A ?M&%@W@Wgﬁ%& ,

the nixture mmﬁﬂ?ﬂﬁtt@dhyﬁﬂier@eyﬂddlﬁonoém theanixtyze wad extracted with

d d (Na f
e e T S e e

from9s5:5 to &he BPMP ene cﬁfonde

benzyl ) - pi per Izﬂetmahoy loxe 95YS 1o bqoita Mﬂﬁymy N394 3y dRoky-ab4-methylw

sol i d.

Exanpl e 87 N%emﬁbrpzy%&%gnﬂ :('131) HP &Wﬂ? (220, mg, 28%) as light yellow solid.
MS: me/e = 473 (M+H)*.

20

A mixture of 4-hydroxy-4-(4-methyl-benzyl)-piperidine (1.56 g, 7.6 mmol),
sodium carbonate (0.89 g, 8.4 mmol), N-methyl-chloro-acetamide and
25 acetone (14 ml) was stirred at r.t. for 48 h. After evaporation of the solvent,
_water was added to the slurry. The aqeous layer was extracted with ether,
and the organic layer was dried (Na,SO,) filtered and evaporated to give a |
residue which upon trituration with ether gave 1.3 g of white crystalline
material. This was then added portionwise to a stirred suspension of lithium
30 aluminium hydride (350 mg, 9.2 mmol) in THF (30 ml) at 0°C. After stirring
overnight at r.t., and heating at reflux temperature for 1 h, the reaction was
cooled to 0°C and water, 15% sodium hydroxyde and again water (each time 1
ml) were carefully added. Filtration, evaporation of the solvent from the
filtrate, addition of water and extraction with methylene chloride gave after
35 drying (NagS0O,), filtration and evaporation 1-(2-methylamino-ethyl)-4-(4-
methyl-benzyl)-piperidin-4-ol (480 mg). MS: me/e = 263 (M+H)*.



A m xture of 4- bénzyl oxy benzoic acid (5.0 g, 21.9 mmol), 1,1'-carbonyl- 20
diimdazole (3.6 g, 1.05 eq.) and DVF (50 m) was stirred at 50[err]C for 1

h. After cooling to r.t., 3-chloropropyl am ne haydrochloride (3.4 g,
26.1 mol ) and sodi um car bonate (3.5 %‘%32. 0O mvol ) were added and
stirring continued for 45 mn. After - addition of water, the m xture

was extracted with ether. The organic |layer was dried (Na[err]SOerr]),
filtered and evaporated to give 4- 25 Ap’le

benzyl oxy- N—(_3 chl oro-propyl)-benzam de (5.44 g, 85 % as a white sol i d.

VS: me/e = 304 (NH—l)[err]
Exanpl e 88 3@&- -N-[2~ iperidi

N-[3-(4- Benzym%%erl din-1- yI) propyl] 4- benzyl oxy- benzam de

A m xture of & 3-chl or o- propyl ) -benzami de (0.5 g, 1.64 mmol)),
4- benzyl - -Shydroxy pi peridine (0.315 g, 1.65 muol ), potassium carbonate

0. 45 f
1 he Ater ¢ AR f@%@n@%gmﬂ%cwd (295 “@%EE%@% éSQ*ﬁb%hil i
acetate. The dvgmﬁa@ole( M e 1.21mmal b and PME (T oy wvas| stirred, atH056 mcl
evapor at ed. ThxRéresddhiy ws.th 1 (Einth glamﬁb-éfhﬁrmi(ﬂﬂﬁéﬂfﬁ -Heizyl Fpipaeidin-4-

[nzt{]yl ene Chl 3:”%?5 8 hfﬁ?' ! n%vgga ded andlgumng was continued for 1h. After

N-[ 3- (4- ber(kylthd-ddﬁill_mn;ofpvater; themixturg-wa pxiracted sritly lether. The otgariarni de
(185 g, 25% 135erPwhi WHed @TAR0 5Ckitdred Bnd Baporatid THE Fidi@ht Iwas purified

Exanple 89 5

4- Benzyl oxy- Nmmmmqhm(whcmeh@cw@mwyhmeWUﬁlmmﬁ-
benzam de oi?lN-f{Zﬁ[fH%* xﬁ@@émw Nzan de

Ot Pl s b e AL e S Bt

(10 M) wags stirred at 60[err]C for 48 h. After the addition of water,
the m xture was extracted with et hyly acet The organic | ayer was
dried (Na[err]SOerr]), filtered and evm _ The residue was
purified by chromat ography (SI lica gel nmet hyl ene chloride 15 nethanol from
95:5 to 9:1) ! ;
benzyl ) - pi peri ' Zar
sol i d. WMB (I\/H—i)[err]
20

A mixture of 4-methoxy cinnamic acid (3.0 g, 16.8 mmol), 1,1-carbonyl-

diimidazole (2.78 g, 1.05 eq.) and DMF (50 ml) is stirred at 50°C for 1 h. After

cooling to r.t., 4-(4-methyl-benzyl)-4-hydroxy-piperidine (3.63 g, 1.05 eq.) is

added and stirring is continued for 1 h. Water is then added, and the

25 mixture is extracted with ether. Drying (Na;SO,), filtering, and evaporation

_ of the organic layer afforded (E)-1-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-
yl]-3-(4-methoxy-phenyl)-propenone (5.87 g, 95%) as a white foam. MS: me/e =
365 (M), :

30

35 To a solution of (E)-1-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-y1}-3-(4-
methoxy-phenyl)-propenone (1.68 g, 4.6 mmol) in dichloromethane (50 ml) at
0°C, a 1M boron tribromide in dichloromethane solution (9.2 ml, 2.0 eq.) is
added. After stirring at r.t. for 4 h, water (50 ml) and an aqeous sodium



Exanpl e 90 20 :

1- (2- et hyl am no- et hyl ) - 4- (4- et hyl - benzyl ) - pi peri di n- 4- ol A m xture
of 4-hydroxy-4-(4-nmnethyl -benzyl)-piperidine (1.56 g, 7.6 muol), sodi um
carbonate (0.89 g, 8.4 mmol), N nethyl-chloro-acetam de and 25 acetone (14
m) was stirred at r.t. for 48 h. After evaporation of the solvent,

wat er was added to the slurry. The aqeoust%gyer was extracted with ether,
and the organic layer was dried (NaJerr]SO'err]) filtered and evaporated to
give a resi due which upon trituration with ether gave 1.3 g of white

crystalline bicanhomatesolution (20ml) lis addedand.the agenisdayen isextractediwith
suspensi on of Jitixtifietflang] VHb YriBfD et Ss ZRR (a,SOF, AW kadTHF (30
m) at O[err]C. After Stirrin verfhight at .t., a eatLng.a flux
t e)rrper at Lr e 1‘ gvaporated o %ac(&)d«[#gxgrovgé-&mgbe%m@?lﬁbﬁ*
sodi um hydr oxyisirirefg-pheaiyl)-peipRnone {2 423 #FERS%) as arwhitedoRme MST mlefe/=85ied.

Filtration,_ey ration of the solvent fromthe filtrate, addition of
water and extr ifon with nethylene chloride gave after 35 drying
(Na[err]SOerr]), filtration and evaporation 1-(2-nethylam no-ethyl)-4-(4-
nmet hyl - benzyl ) -piperidin-4-ol (480 ng). Ms: ne/e = 263 (MtH)[err].

- 48- Exanpl e 91

4- Benzyl oxy- N-[ 2- [ 4- hydr oxy- 4- ( 4- et hyMﬂq piperidin-1-yl]-ethyl]-N
met hyl - benzamide 5 = A mixture of 4-benzyl oxy benzoic acid (265 ng, 1.16
mmol ), 1,1'-carbonyl - dilddazole (,(197 ng,, 1.21 pl.) and DVF (7 ml)

was stirrelQat 50[err]C for ranyls

1- (2- et hyl am no- et hyl ) - 4- (4- met hyl - benzyl ) - pi peridi -4L ol (335 ny,
1.27 mmol ) was ed i(ring was continued for 1h. t he
addition of wa g%ﬂ t%@%ﬂﬁe was extracted with ether. Aﬁé{%ﬁggm o

| ayer was dried (Na[err]SQerr]), filtered dntgvapdy agd. 100mgr es5A0mgnas
purified by chronmat ography (silica gel, dichloronethane-nethanol 95:5)
to give 4-

benzyl oxy- N- [ 2- [4- hyGemgeund of farmyla benzy! ) Spi peri & n- 1- yiif0et hy| POR:

net hyl - benzanm de, ( 22basthse AnByd@fous DIIG ow oils MS: 108/ e =478 (MrH) 1801 ] .

15 3. Sta-Rx 1500 Exanplg 92 ¢ 6 2
4. Microcrystalline Cellulose 30 30 0 150

5. Magnesium Stearate 1 1 1 1

Total 167 167 167 835

Manufacturing Procedure

1. Mix items 1, 2, 3 and 4 and granulate with purified water.
15 . 2. Dry the granulation at 50°C. .
3. Pass the granulation through suitable milling equipment.
4. Add item 5 and mix for three minutes; compress on a suitable press.



(E) - 1- [ 4- Hydr oxy- 4- (4- et hyl - benzyl ) - pi peri di n- 1-yl ] - 3- (4- net hoxy- phenyl ) -

pr openone 20 A m xture of 4-nmethoxy cinnamc acid (3.0 g, 16.8 nmol),
1,1 -carbonyl - diimdazole (2.78 g, 1.05 eq.) and DMF (50 nml) is
stirred at 50[err]C for 1 h. After cooling to r.t.,

4- (4- et hyl - benzyl ) - 4- hydr oxy-pi peridine (3.63 g, 1.05 eq.) is added
and stirring is continued for 1 h. Water_gkg_then added, and the 25 m xture
is extracted with ether. Drying (Na[err]SQerr]), filtering, and

evapor ati on of the organic |ayer afforded

(E) 1-[ 4- hydr oxy- 4- (4- met hyl - benzyl) - pi

yl ]-3-(4-nmet hoxy- phenyl ) -propenone (5.87 g, 95% as a white foam WMs: nel/e
= 365 (M[err]. 30 ] Exanpl e 93

(E) - 1- [ 4- Hydr oxy- 4- ( 4- met hyl - benzif3RslgcFormplation| 3. (4- hydroxy- phenyl ) -

propenone 35 To a sol uti on of

(BE)-1-[4- hydr I-benzyl) pi peridin-1

met hoxy- ph nyfg@ﬁbjﬁ%@ﬁ 1 68 g, 4.6 Mol ) in H%gdﬁ‘bifémet hane (50 m) at
Oferr]C, a 1M boron trlbrom de in dichl ofomg ha28 g k00mg (9. 2 nHOOmMED
eq.) is added. After stirring at r.t. for 4 h, water (50 n1) and an
ageous sodi um

bi carbonat e s @QIBHWEQ W?@'s}lﬂallded and t he adous | a}@ | s ext%t ed
W th di chl gr Wﬁ%&b@ organic |aygg is digged (Najdg®4), filtered and

. evaporated to,gi
(E) - 1- [ 4- Har xﬂqﬂ‘(ﬁt%ﬁ]f‘hyl benzyl ) - pi pBti di n- Byl ] - 3- - 0
hydr oxy- pheny4) ‘Falepenone (1.423 g, 8%1(hs a V\/rlﬁte f oad I\/B ne/e25 351 5
(MJerr]. . Exanmpl e 94
Tabl et For nul gt I%@W&ﬁﬁaﬁl on) I tem gr edi e 5

ng/ t abl et - _ To 200 600
15 Manufacturing Procedure

1. Mix items 1, 2, and 8 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.
3. Fill into a suitable capsule.
20 4. Add item 5 and mix for three minutes; compress on a suitable press.



5 ngy 25 mg 100ny 500ng 1. Conpound of fornula 1 5

25 100 500 2. Lactose Anhydrous DTG 125 105 30
150 3. Sta-Rx 1500 6 6 6 30
4. Mcrocrystalline Cell uI ose 30 30 30 150 5.
Magnesi um St ear at e 1 -1 _.g. 1 , 1 Tot al
167 167 167 835 ~  .Manuf ac uring Procedure 1. Mx itens
1, 2, 3 and 4 and granulatée with purified water. 15 2. Dry the granul ation
at 50[err] C. 3. Pass the granul atlﬂﬂmmlough suitable milli ng
equi prent . 4. Add item5 and mx for three m nut es; conpress on a
sui tabl e press. - 50-
Exanpl e 95 1 A compound of the foxmpla e Formulation 5 Item
| ngredi ents g/ t abl et R’
5 ngy 25 nmg 100ny 500ng 1. ComgBund ofl forgula 1 5
25 100 500 2. Hydrous C 159 123
148 --- 10 R8. Corn qﬁar ch | 5 35 40
70 4. Talc  me e LA /15" Na0 25
5. Magnesi um St ear aye . 'Yﬁ\-(cﬁz),, 2 5]
Tot al 200 300 : " 600 15R"Manufacturi ng Procedure
1. Mx items 1, 2ge“ahv in & suitable nixer for 30 ninutes. 2. Add
items 4 and 5 and mx for 3 m nut és. 3. Fill into a suitable capsule.
20 4. Add item5 andRix’ for. three m nut es; conpress on a suitable press.
5 wherein . '
X - _.1s -O._-;‘, :NH-, -CHg-, -CHs=, -CO2-, -CONH-, -CON(ower
- alkYI).'" 'S' and -302-;
R:R* ‘are, independently from each other hydrogen, halogen,
hydroxy, amino, nitro, lower-alkyl-sulfonylamido, 1- or
10 ' 2-imidazolyl, 1-(1,2,4-triazolyl) or acetamido; '
R%, R® ' are, independently from each other hydrogen, lower-
| alkyl, hydroxy, lower alkoxy or oxo;
R'RY ‘. - are, independently from each other hydrogen, lower-
L . alkyl, halogen, triflucromethyl or lower-alkoxy;
15 n isOorl; .

and pharmaceutmally acceptable acld adchtmn salts thereof.

2. A compound accordlng to cla.un 1, wherem X is -O-.

3. A compound accdrding to claim 1 selected from the following
20 group:

) 1-[2-(4-hydroxy-phenoxy)—ethyl]-4-(4-methy1-benzyl)-pzpend1n-4-ol
4-(4-fluoro-benzyl)-1-{2-(4-hydroxy-phenoxy)-ethyll-piperidin-4-ol;
N-(4-(2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-yl}-ethoxy}-

phenyl)-methanesulfonamide; -
25 N-(4-(2-[4-(4-ﬂuoro-benzyD-4-hydroxy-p1pendm- -yl]-ethoxy}-
phenyl)-methanesulfonamlde, :
N-(4-(2—[4-(4-chloro-benzy1)-4-hydroxy-p1pend1n-1-yl]-ethoxy)-
phenyl)-methanesulfonamzde,
N-(4-{3-[4-(4-ﬂuoro-benzyl)-4—hydroxy-p1pend1n- -yl]-propoxy}

3o phenyl)-methanesulfonamlde, _
A DR




-51- Cl ai s 1. A conpound

of the formula [err] 5
Wwherein X is -O, -NH, -CHerr]-, -CH, qurr]
-CONH-, - CON(I ower aI kyl ) - -S— and -SOerr] -
Rlerr]-Rerr] are, independently from edéh ot her hydrogen hal ogen,

hydr oxy, am no, nitro, |ower-alkyl-sulfonylamdo, 1- or 10

2-imdazolyl, 1-(137944lK phbnbiy T @isHRthy]]-4-(4-methyl bERAYIF] . Rlerr]
are, |ndepende‘ntly.¥ 4 J&Eﬂ' her hy)gr ogen, ov\%]- ¢ y

al kyl , hydrox?lp koxy or 0xo; Rlerr]-Rerr] are,

i ndependent ly from each ot her hydrogen, | ower-

T Doz ”“'“dﬁp Bonitnd aotdtifle 1o o048 3y Whoreip Xiif VB a1

thereof. § : A compound according to claim1, wherein X is

-0 35, AAcéHHi’ﬁdUl?d Q66 G0 Lfaifd & $B1dctol BGRPEhd EASRS he

foll owi ng 20 grouyp:

1-[2-(4- hydrommgﬁ) et hyl ] - 4- (4- et hyl - benzyl) - pi peri di n-4-ol ;

4- (4-fl uoro-benzyl R4thsriro: - hen | ;

N-E4 (2-[4- hydr i 2-4?{46&29t hyI beﬁgyl p;ﬂi&‘};})&?—lﬁ&@h ?ﬁgy;]gxy]ﬂ)o

phenyl ) - net haft (ge

N-(4-(2-[40(4-fl u02454ﬂwmk?%mtbﬂybmmxpﬂieﬁdinyl-ﬂlﬁﬂmdmxy-
phenyl) - met haggeHLUHalathdde.

6. A compound according to claim 1, wherein X is -CHy-. -
15 7. A compound according to claim 6 selected from the following
group:
(RS)—4-benzyl—1-[2-hydroxy-3—(4-hydroxy-phenyl)—propyl]—p1pendm-4-
ol; .
(RS)-1-[2-hydro -3-(4-hydroxy-phenyl)—propyl]-4—(4-methyl—benzyl)-
20 piperidin-4-ol;
(RS)-4-(4-chloro-benzyl)-1-[2-hydroxy 3-(4-hydroxy-phenyl)-propyl]—
piperidin-4-ol.

_ 8. A compound according to claim 1, wherein X is -S- or -SO2-.
25

9. A compound according to claim 1, wherein X is -CH=.
10. A compound according to claim 1, wherein X is -CO2-
30 11. A compound according to claim 1, wherein X is -CONH-.

12. A compound according to claim 1, wherein X is -CON(lower
alkyl). :

13. A medicament containing one or more compounds of any
35 one of claims 1 to 12 or a pharmaceutically acceptable salt thereof and an
inert carrier for the treatment of diseases.

R ) A1



N-(4-(2-[4-(4-chl oro-benzyl) -4-hydroxy-pi peridin-1-yl]-ethoxy) -
phenyl ) - met hanesul f onam de;

N-(4-{3-[4-(4-fluoro-benzyl) - 4- hydroxy pi peri di n-1- yU—propoxy}- 30
phenyl ) - met hanesul f onam de; 53

1 [2 (4- hydr oxy- phenoxy) - 1- net hyl - et hyl ] - 4- (4- net hyl - benzyl ) -

plper|d|n 4-ol . [ rein X
DL Pe . A m%\&ggme(;ﬁ&%g@ﬂﬂﬁg caafd! 19 fdrothe ﬁ'leﬁhﬁ v/oe

m 4 sel ected fromthe
group - Corfypggqqnggﬂed on therapeutlc indications forONﬂﬁA receptor subtype

2- ((j4lgenZY| dspecifioBlockeps, wHich indlhide Mcute Tyfhe of weiGodegeneratiorcet am de
an

2 4- hydr oxy- %u@&dnswxﬁaﬂmnﬁ‘bam mmﬁrdmnm/m

phenyl ) - ac#t anéutmdegeneration s diseasej iParkinsen‘sidisdasepher ei n

Xis -CHerr] unhlxggtons d1segse, Aﬁsw&m%&w%&é}ogﬁ'aﬂdﬁ sel ected

fromthe foIIo

(RS) - 4- benzy|nqup3e§9mmqon3a§mm@dowythobwpnﬂmcwyas}s)mdem di n- 4-

ol ; urodegeneratlon associated with bactenal or viral infecti
(RS) 1-[2- hydroxy - (4- hydr oxy- phenyl ) - propyl ] - 4- (4- net hyl - benzyl)- 20
pi peridin-4-ol;

(RS) - 4d(410h| Ioro bﬁjzylAﬂab&dﬁrMaMWmd d)bﬁlﬁoﬂmlulafbmlt\i,\%ﬁned
pi peridin-4-o nd according to claim1, erein X
is -S or Sdneflﬁm 1 grh.lch%roceé% @’(}HB%% gorrpound according to claim1,
wherein X is - ) 10. A compound according to claim1, wherein
X is.-CQerr]a) 3q'eacun§a¥imgorrpound acg%r iR ding to claim1, wherein X

I's - CONH-. gtoclaiml, V\/nerelnX|s
- CON( | ower
R' Re
R? '
\l/k(CHz)(R
RS R i

15 R*

with a compound of the formula

R7
& Re
H a9 0
Rm

D

wherein R1 - R10 and X have the significances given in claim 1, nis 1, Ris

a leaving group and RS is an oxo- or hydroxy group, or

'b)  reacting a compound of the formula
25
R!
R XiH
R3

with a compound of the formula

D



”

al kyl') . 13. A nedicanent containing one or nore conpounds of
any 35 one of clainse 1 to 12 or a pharmaceutically acceptable salt thereof
and an inert carrier for the treatnent of diseases. .
-53- 14. A medi canent according to claim13 for the treatnent of
di seases based on therapeutic indications?%br NVDA receptor subtype
specific bl ockers, which include acute fornms of neurodegeneration

caused, -e.g., by stroke and brain trauma, and chronigg forns of 5

neur odegener ation such as Al zheiner's di seasgn Parkijnson’s di sease,

Huntington's di sease, ALS (anyotrophic |la d 6 . '} and

neur odegener ati on associ ated w gh bacter and

neur odegener ati on associ ated w tfh bact ernal tions. 10
15. A process for preparin 3y Ehle.gﬂ/of ornmul a 1| as defined in claim
1, which process conprises a) Tredcting a compolrfd of the fornula
[err] 15 with a conpounB® of the formula [err] wher ei n
Rlerr] - Rerr] and X have the significances giveninclaiml, nis 1, Ris

a | eaving group anvgheRI‘eeurerl,l L ﬁmaz{]né) i(lcﬁavoertl@/ girg%ﬁ 3 %‘é%ivé’ﬂ in claim 1, R is
as described above and X1 is -O-, -NH-, -N-lower-alkyl- or -S-, or

c) reacting a compound of the formula
. . .
R Y\\<j
) o
Rs .
R*

10 with a compound of the formula III to give a compound of the formula

VI

R?
Rf ' ' R®
R? v O/\
\,/\ -
o OH ' A0 Ia

R¢

~ wherein R!- R* and R - R have the significances given in dlaim 1
and Y denotes -XCHjs- or -CHo-, or

15
d) reacting a compound of the formula IV with a compound of the
formula
-
OH Re
o)
VAVN
R?
R1° VII

20 to give a compound of the formula Ia, wherein R - R and R” - RY have the

significances given in claim 1, or _
I g




b) react | ng a conpound of the fornula 25 [err] wi th a conpound of

the formul a -54-

‘R7 [err] wherein Rerr] - Rerr] and n have the
significances given in claiml, Ris as descri bed above and X err] is
-0, -NH, -N-lower-alkyl- or -S, or 5-86-¢) reacting.a conpound of the
formul a [err] 10 with a conpound
of the formula Il to give a conpound of the fornmula

[err] e)  debenzylating a compound of the formula

Ly :
o m R.
v
caa'Sandha
RS

wherein the substituents are as described above, provided that none
of R”-RY is halogen, or

f)  reacting a compound of formula I wherein one of R*-R* is an amino
10 group-with a lower-alkyl-sulfonyl halogen to give a compound of formula
I, wherein one of R-R* is a lower alkyl-sulfonyl-amino group, or

g) reducing a compound of formula I, wherein R® and/or R®
represents a carbonyl group to yield the corresponding hydroxy
15 compound, or

h) oxidizing a compound of formula I, wherein X represents -S- to
yield the corresponding sulfonyl (-SO2-) compound, or

20 1) cleaving off (a) hydroxy or amino protecting group(s) present as (a)
substituent(s) R™-R*, and

)] if desired, converting the compound of formula I obtained into a
pharmaceutically acceptable acid addition salt.
s .
16. A compound according to any one of claims 1-12 whenever
prepared by a process as claimed in claim 15 or by an equivalent method.

17. The use of a compound in accordance with any one of claims 1 -
12 for the treatment of diseases.

30 18. The use of a compound in accordance with claim 17 for the
treatment of diseases based on therapeutic indications for NMDA
receptor subtype specific blockers, which include acute forms of

A




wherein Rerr] - Rerr] and Rerr] - Rerr] have the significances given in

claim1l and Y denotes -XCH err]- or -CHerr]-, or 15 d) reacting
‘a compound of the forrmula IV with a conpound of the formul a

[err] 20 to give a conmpound of the fornula la, wherein Rerr] -
Rlerr] and Rlerr] - R err] have the significances given in claiml, or
- 55- e) debenzyl ating a conpound £ the formul a

[err] 5 wherein the substituents are as described above,
provi ded that none of Rerr] Rlerr] is hal ogen, or f reacting

a conpound ofheuspdagensrakion eauseslne-gobyqtmkq apddnaintraumas chronic
forms of neurodegeneration such as Alzheimer's disease, Parkinson‘s
disease, Huntington‘s disease, ALS (amyotrophic lateral sclerosis) and
neurodegeneration associated with bacterial or vial infections or for the

5 manufacture of a medicament containing such a compound.

19. The invention as hereinbefore described.

Fkk

AT



10 group-with a |l ower-al kyl -sul fonyl hal ogen to give a conmpound of fornula.
I, wherein one of Rerr]-Rerr] is a |lower alkyl-sulfonyl-am no group, or

9) reduci ng a conpound of formula I, wherein R err] and/or R err]
represents a carbonyl group to'vyield the correspondi ng hydroxy 15

conpound, or h) . oxidizing a conpelfid of formula |, wherein X
represents -S- to yield the correspondi ng sul f onyl ( SAerr]-)

conmpound, or 20 i) ° cleaving off (a)a Xy or am no protecting group(s)
present as (a) substituent(s) R erTy]- r], and i) i f desired,
converting the conpound of fornula |I obtained into a pharnaceutically

accept abl e aci d gHgigreséntbflviention relates to coén%tﬁm gék?eri F&"'zﬂh
any one of clains 1§12 %enevgr prepare a process as clalne ggl
claim 15 or by an equival ent nethed. 17. gr- The use of a conpound

in accordance with any one of clains 1 - owl2 for| the treatment of
di seases. 30 18. The use of "a copp gocorflance with claim 17

for the treatment Hf di seages basedfon i ndi cations for NVDA
receptor subtype specific blocKers, whi exgeme forms of

- 56- neur odegengLA "Q?wﬁsq( ~ byt roke afd br¥in traung, and
chronic fornms of bdeggner at such as Al zheer's di sease,

Par ki nson' s ~di seeg unt a&hgt on' s di sease, ALS (anyotrophic |ateral

scl erosis) and R’neurdegener ation associated with bacterial or vial
infections or for the g manufacture of a medi canent containing such a
19. The |nvent|0n as- herei-nbef ore descri bed.

conpound. 5 wherein
"X ¢ 7 8404 INH- :CHye, -CHs, -COg-, -CONH-, -CON(lower
T alkyl)- “S- dnd -SOg-;
R!-R* " are, mdependently from each other hydrogen, halogen,
_ ' hydroxy, amino, nitro, lower-alkyl-sulfonylamido, 1- or
10 2-umdazoly1 1-(1,2,4-triazolyl) or acetamido;
R, R® are, independently from each other hydrogen, lower-
alkyl, hydroxy, lower alkoxy or oxo;
R-RY” are, independently from each other hydrogen, lower-
alkyl, halogen, trifluoromethyl or lower-alkoxy;
15 n isOorl; |

and to pharmaceuhcally acceptable acid addition salts thereof.
Compounds of the present mventzon are NMDA(N-methyl-D-aapartate)-
receptor aubtype selectwe blackern '



