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(37) Abstract: The invention relates 1o
compounds of general formula (I) wherein R
signify hydrogen or hydroxy; R* signify hydrogen
or methyl; and X signify -O- or -CHz-; and their
pharmaceutically acceptable acid addition salts.
It has been shown that these compounds have
a good affinity to the NMDA receptor and they
are therefore useful in the treatment of diseases,

wherein the therapeutic indications include acute forms of neurodegencraton caused, e.g., by stroke or brain trauma; chronic
forms of neurodegeneration such as Alzheimer's disease, Parkinsons's disease, Huntington's disease or ALS (amyotrophic Jateral
sclerosis); neurcdegeneration associated with bacterial or viral infections, and, diseases such as schizophrenia, anxiety, depression

and chronic/zcute pain.



derivatives The present invention relates to conpounds qb pNher@eness!
formula Ho wherein R signify hydrogen or hydroxy; R2 signify hydrogen or
met hyl ; gAslgo % gni fy-0- or -CH2-; and . their pharmaceutg©ggposoasssept abl e
acid addition salts. | The term "pharmaceutically acceptable acid addition
salts" enbraces salts with to inorganic and organic acids, such as

hydrochl ori'c a€id, nitric acid, sulfuric acid, lactic acid, phosphoric
acid, citric acid, formc acid, fumaric acid, malefic acid, acetic acid,
succinic acid, tartaric acid, nethane-sulfonic acid, p-toluenesulfonic
acid and the like. The conpounds of the invention relates to cis-isoneres.
"The conpounds of the present invention are NVDA (N-nethyl-D-aspartate) is
receptor-subtype sek E n ipsridimecfetiageivweskey function in

nodul ati ng neuronal activity and plasticity which makes them key pl ayers
in mediating processes underlying devel opnent of CNS including | earning
and nenory fdfh%?ﬁﬁﬁ“&ﬁﬁ“ﬁﬁﬁé@?@hﬁ’%ﬁwmﬁmﬁhpﬁﬂkﬁgh@alﬁvvnhitions of acute
and chronic fornms of neurodegeneration overactivation of NVDA receptors is
a key event for triggering neuronal ocell death. NVDA 20 receptors are

conposed of nembers fromtwo sthQursd L esR’ /.- NR-1 (8 different
splice variants) and NR-2 (A) ori gifnat ngdi fferent genes.
Menbers fromthe two subypy am lies s drstr nct distribution in

different brain areas. Heteroneric conbinations of NR-1 menbers with
different NR-2 subunits result in NVDA receptors, displaying different
phar macol wheresd properties. Possible therapeutic indications for 10
Novenber 2003 WO 00! 75109 PCTI EPOQ 04953 -2 NVDA receptor subtype

speci fic b] ockers include acute fornms of neurodegeneration caused, e.g.,
by strékeRor #$grifinhydregamenr hodraxyi ¢ forns of neurodegeneration such as

R*  signify hydrogen or methyl; and
X  signify —O- or -CHs-;

and . their pharmaceutically acceptable acid addition salts.

The term "pharmaceutically acceptable acid addition salts” embraces salts with
10 inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid, lactic acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

The compounds of the invention relates to cis-isomeres.

The compounds of the present invention are NMDA (N-methyl-D-aspartate)-
15 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 including learning and memory formation and function.

Under pathological conditions of acute and chronic forms of neurodegeneration
overactivation of NMDA receptors is a key event for triggering neuronal cell death. NMDA
20 receptors are composed of members from two subunit families, namely NR-1 (8 different
splice variants) and NR-2 (A to D} originating from different genes. Members from the
two subunit families show a distinct distribution in different brain areas. Heteromeric
combinations of NR-1 members with different NR-2 subunits result in NMDA receptors,

displaying different pharmacological properties. Possible therapeutic indications for -



Al zhei ner' s di sease, Parkinson's disease, Huntington's disease or ALS
(anmyotrophic | ateral sclerosis); neurodegeneration associated with
bacterial or viral infections, diseases such as schi zop{Hﬁn' a agﬁbity and
depressi on and acute/chronic pain. Objects of the present’ NAFEIREF re
novel coffbMB4%f formula I, the use in the treatnent oPCBEBEN)4%Xi s of
di seases caused by overactivation of resective NVDA receptor subtypes,
whi ch ing{{WAaCUte forms of _ehl?iq(}gegenerati on caused, e.g., by stroke or
brain tr 4 LB SUP P REPESIC ‘&g anands astifedarmueinensodigemaation’ s

di sease, danselg)byanroke o Bemeaurhbith Gt RAins ofhdRB8GAallPoldmiot rophi ©

| ateral s Igr.osi,s); n;gargigegen ration associated w th bacterial or viral
i nf ect i orf SRS §ksaearkinsgn sdisease ki unspgras diseasanriAdiS(amyepoebis loteraind

acut e/ chrselr6sif) fhéurod&Rn 8 8004ssbHRSE WEANBHRL NGNSy V] in?@ﬂHﬂé?&s‘é{f s Sich as
rocesses for the manufaacture of these novel

correspond'gng ﬂ&dlcarrents, E anuf
conpouhdsS aHAPRET ¢ ARERY 2nd depression #ngl amestshranicpaisounds of formula | and
their salts are generically, but not specifically, known conpounds,

- described in VWD 95b25%21 the Pra¥nbinleristdr RB6 LOMPOSIRST @SN kh85:0R the
gl ut amat tbee%g[aeﬁt or or AMRA reccﬁgt or for the treatnment o I'seases whi ch are

rel ated t Rt oz pEortylaxts of diseanst savsed &Y eweraskivatiompduespectinedN 24 i bed i n

EP 824 038ceptor subitfes idich Ricii@e a6t o b W rleSrodbBiSiblatibh €S d2Y, & My dLoxy. 9roup
in 4-position. These 01O nds ?re 20 described to possess activities on

the NVDA FUBP S BHEDEITAC {02 Qf neot speneiation siichtas dizheimarisediseasers of

neur odiegenekinsb ' dibaiss Sdun o X 3RBEEor RS EntyRk@ phlkdaPL ke b U, and
chronic formsdof neurodegenerat' n such as Al zheipner' s di seas€, Parkinson's
~ di sease, AUECUSBERGBLIPRpHPTAEd Mathdacspplqigdkinfecens aukdisprseamichas associ at ed
Wi t h bactsehizabh@hia( bhidbty, dept@Gbh QRS 2 ANE) BEIHES SR RO ' iSrokknown
fromEP 824 0b8 t ha thgsee@corrpo nds are goo a&h@%@?s&gggkégﬁ Cg@ﬁ%%?%ifo;(
speci fi c BFORREMEE Qi TRTSPHYE BELIFHPERES BrocNres Boisibe aring fastitre of Hiesg novel

r ecept or soamsburdewnahddidatnéntsPforNRAMegHAWNI t contai ning receptors. Activity
ver sus, as- adrenergi c r(gfcfgrptlgrf iC? al so | ow and the conpounds are active in
vivo &Yai nst GfaPEYRd ¢ ivgrdlyf ard theinfplseane generisallyo utrgtiegedifeage. known

| npor t antdoynpddiels fd3EilAnP WO S/ 408 £ m%? EQQireRTri%g% :ta/ﬁ!osk&s ivlf’i’tﬁus%' thRt roke

occlusion of the m e cerebral artery.

nodel , nal Ia\éri a%per rran% ) ¢
However , & W3 FEFeRIfl oF AMAA BeRIPRIB ok ireatmpnisefidiseasss whirbwserdied te hese
conpoundshbadetdplon! BRERSinbYe sl JnddinedhdidRe Red irplgP @%’4 69 Lr?{ hidUhation
in vitro and.consequently tgge' Q' -Interval in vivo and thus, ad a
pot ent i alP'PFIIGHE Fingys $USsHEdiye hydrervasoup iny pesitiens Thitesoaduntdy acd  such
conpomdsddseritidoroPi@sck R tivities on the NMDA receptor and are useful in the treatment of

acute forms of neurodegeneration caused, for example, by stroke and brain trauma, and

chronic forms of neurodegeneration such as Alzheimer’s disease, Parkinson’s disease, ALS
) {amyotrophic lateral sclerosis), neurodegeneration associated with bacterial or viral

infections and acute/chronic pain.

]
Y

It is known from EP 824 098 that these compounds are good NMDA receptor
subtype specific blockers with a high affinity for NR2B subunit containing receptors and
low affinity for NR2A subunit containing receptors.

Activity versus o;-adrenergic receptors is also low and the compounds are active in
vivo against audiogenic seizures in mice in the low mg/kg range. Importantly, these
30 compounds were neuroprotective in an animal stroke model, namely, a permanent
occlusion of the middle cerebral artery. However, in vitro and in vivo cardiotoxicity studies
showed that these compounds had the propensity to prolong cardiac action potential
duration in vitro and consequently the ‘QT’-interval in vivo and thus, had a potential

liability to produce cardiac arrhythmias. The ability of such compounds to prolong the

b
Jt

cardiac action potential was identified as being due to an action at the hERG type



35 cardiac action potential was identified as being due to an action at the
hERG type 10 Novenber 2003 WO 00/ 75109 PCT/ EPOO/ 04953 -3 pot assi um
channel, which is inportant for action potential repol ar, t| o $ rrans
and other species, and nost compounds known to prol ong ¥ eﬁtqg

man are aXPOWE5H¥P bl ocking this channel. Thus, the corrpOLH(tﬁERﬂWGH?Eé pr| or
art bl ock reconbi nant human ERG pot assidim channel s heterol ogously. It has
now surprisingly been found that the foll ow ng conpounds of fornula I

4] - 2- (4- bEREYSIUR gunnel waich wm)poetanafmeguimmquaprmmns(mqu in Humans and
2-(4-p-t 1 I n < a R

E 38( 4S§) 4%'{)%45?5& R Bl ?@Etrkgwg%lggg?t@h g:l é@ﬂg He @ yi Rer*{a&l 1)1]\'n (rdke iR ©

- pi peri di hlogkyig t (s:;j’xanq;q_l} '&" s, the3gru®undoef the prior art block recombinant human

(3R 4R) - 44 enesul fonyl ) -ethyl ]-pi peridin-3-ol
(4) (3RS, g@sgyﬂa“ll%%?z%}ﬂl- %Fe?%% Q roxy benzenesul f onyl ) - et hyl

- pi per.i di n- 3- ol L (3R 4R) - (3S,49)-1-[
2 (4- hfdr&?‘}ﬂsa@ﬁ\zﬁﬁ%ﬁnglb sqn)foev%thtrmfewn\weg hympbemdsydf)forrpirladr i di n- 3- ol
(6), 15 (+)-(3R 4R)-

(3S, 49) - 14[2 (44erp;pyn@iﬁaae)np%maﬁawbay1}aﬁmﬂ f; (4- net hyl - benzyl ) -
pi peri di n- { nd (3RS, 4R roxy- benzenesul fonyl ) - et hyl
]-4- (4- mafih[ﬁr %Bﬁﬁv ‘rHlli’fékdifﬁllTY 135‘(‘5‘?“"(‘ Of&HeP (MR2B subt ype sel ective

ant agoni sw IR L4RY- drlies,ashabentg- ht(gmymréd?%ﬁérgégﬁﬂiy}ﬁp&fwﬁgalﬁﬁkcﬁﬁté YF

bl ocki ng properties conpounds of the prior  art
1-[2-(4-h %i)r'oxy phenoxy) - et hyl ] - 4- (4- met hyl - benzyl ) - pi per|d| n- 4- ol (9) and

are neuy opEpt@SHBNLS(BR 4R?]\4%enz§'lhﬁy7 -#- ¥dr@§ysb@1'f\zteh sﬁlf@ﬁylzaggfgp%exqgl hERG

pot assi um channel S and are nuch 1ess likely t arrh
activity {® man. " I'n the followng table it is denonstrated the high

\sNe)l ect |7 \5/,|1 (YROARS PIPURAS] -0F- (4-HPd kP Be enesafodyIY. B | PlperdRnlf Ny eber 2003
?— -(3R,4R)- or (35,45)-1-[2-(4-hydroxy-benzenesulfonyl)-ethyl}-4-(4-methyl-benzyl)-
piperidin-3-ol (6),

15 (+)-(3R,4R)- or (35,48)-1-[2-(4-hydroxy-benzenesulfonyl)-ethyl]-4-(4-methyl-benzyl)-
piperidin-3-ol (7} and
(3RS,4RS)-1-[2-(4-hydroxy-benzenesulfonyl)-ethyl]-4-(4-methyl-benzyl)-piperidin-3-ol
(8)

are NMDA NR2B subtype selective antagonists whilst they share the highly specific subtype
20 selective blocking properties compounds of the prior art, for example of 1-{2-(4-hydroxy-

phenoxy)-ethyl]-4-(4-methyl-benzyl)-piperidin-4-ol (9), and are neuroprotectants in vivo,

they are less active as blockers of the hERG potassium channels and, thus, are much less

likely to have pro-arrhythmic activity in man.

In the following table it is demonstrated the high selectivity of compounds of the present

25  invention.

30



-4 PCT/ EPOO/ 04953 Sel ectivity profile of NVDA NR2B sub a sel ective
ant agoni sts Conpound I nhibition of [3H -I1nhibition of NMDANMVDAI . c. v. hERG Ro
25-6981 bi ndi ng[ 3H - NR1-f NRI +NVDAI C, a(M ™ 1 Csa(M ' Pr azos' BMNRZBNRZ
bi ndi ngl Cs, | Csomg/ kg 1 Cso(i Mb(M " (}IM i.v-d (9)0.0103.'80363%¢0 0. 69
conpar i S¥A 0FE51894098 (1) 0. 01842<0. 01>101. 14.0 (2)0. 02416<0OCHEPIOMIOSH L. 7
(3)0.014550. 038>103.8>10 (6)0.011880. 008>102.23.7 " Inhibition of 13H -Ro
25- 6981 hi nding indicates affl nity for NVDA NR2B subunit containing
receptor Seleglivity/pre -o;.,_ﬁ HaB ectiveratitagpnisteli cat es afflnlty for
-adre Q;E,ﬂ dunB€CEPIUTS. NVEATNRI+NR2 B—amd-—NVBA NRHNRRA-+Raeates—the
abi lityjto bl ock se|lbibjtipepil3H} eclviribitivant | NNMDA r p&iBor | sabt yppBERXpr esged
i n Xenopus oocyt es_]| f,Istdkiaat patency in Kol dqpd, tO CK| {e.GuMye
NVDA- i nfluced convul 5ions in rﬁe 81Ii_l(r]‘;d_i cat egﬁg{)teﬁigf{y? or g@l Jliec’“g?\\ﬁ)
reconbi pant hunman ERG*HB8assi um pharsal s | ¥8Expr ¥8%ed { APa napmal i an ce
i ne (chinese hanster ovary cell sbm@}rp) ng, noveic,conpbupds of fornula

and theilr pharnaceutically accept sal (s an b@éﬂpreaargd by net hods
known i the art, fpr exanple by ssep"ilscr bW, wh|ch
conpri s¢ Treactinga otmdof e e-0phS M-tha—terpeund—of
formul a Tt)g a conpopnd o E%U(;rrml 83'5, "0.003 m’OJ 23 0.69

comparison

EP 824098

(1) 0.018 42 <0.01 >10 1.1 4.0

0) -' 0.024 16 <0.01 | >10 0.84 47

(3) 0.014 55 0.038 >10 3.8 >10

(6) 0.011 88 0.008 >10 2.2 3.7

* Inhibition of [3H]-Re 25-6981 binding indicates affinity for NMDA NR2B subunit

containing receptors.

5 "Inhibition of [3H]-Prazosin binding indicates affinity for o-adrenergic receptors.

A * NMDA NR1+NR2B and NMDA NR1+NR2A indicates the ability to block selectively

recombinant NMDA receptor subtypes expressed in Xerntopus oocytes.
“ Indicates potency in mg/kg i.v. to block i.c.v. NMDA-induced convulsions in mice.

“ Indicates potency for blockade of recombinant human ERG potassium channels

10 expressed in a mammalian cell line (chinese hamster ovary cells, CHO).

The novel 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

comprises

a) reacting a compound of formula



HO HO -5 wherein the substituents are described above, and, if desired, 10
Novenber 2003 PCT/ EPOQ' 04953 | b) converting the conpound of formul a |
obtained into a pharmaceutically 10 acceptable acid ad al §b3cﬁ
and, if qﬁf% convertlng aracemc mxture into its

conponent us obtalnlng optically pure.conpounds. In ac 6?@3’83“ﬁ?th
process variant a) 4-(2-chloro- ethanesul?onyl) phenol is dissolved in i
met hyl chi ori de and a conpound of fornula.d,ll0 for exanple

4-p-tol yl oxy-pi peridine, 4 benzylplper|-|ngkv938 4R) -

(3S, 4S) - 4- benzyl - pi peri di ne- 3-ol (30r (3%145) - 4- (4-

nmet hyl - benzyl ) - pi peridine-3-0l is ged4dnd in the presence of
triethylam ne or an excess of the plperldlne thelsolution is stirred for
"sone hours at roomtenperature. The reaction mxture is purified by '
chr omat ogr aphyithwedongidundaf@eimul20 The acid addition salts of the conpounds
of fornmula | are especially well suited for pharnmaceutical use. Il 11l The
foll owing schenmes 1 - 3 describe the pre gratlon of conpounds of formula I

and of conpounds of fornulae X I whi ch are internedi at es-
The starting 10 Novenber 2003 WO 0@ Q”AEPOO’ 04953 -6 materials of
formul ae V and XV are known conpoun 0 pe pniepared by nmet hods known
in the art. Schene | Synthesis of sulfone derivatives and their salts

to a compound of formula
o, 0 1 )
- S
N . D/ \/\'\O:R/Q/R
HO X

wherein the substituents are described above,

and, if desired,

b) converting the compound of formula T obtained into a pharmaceutically

10 acceptable acid addition saits,
c) and, if desired,

"\ converting a racemic mixture into its enantiomeric component thus obtaining

optically pure compounds.

In accordance with process variant a) 4-(2-chloro-ethanesulfonyl)-phenol is dissolved in
i3 methylchloride and 2 compound of formula I, for example 4-p-tolyloxy-piperidine, 4-
benzylpiperidine, (3R,4R)- or (35,45)-4-benzyl-piperidine-3-ol, (3R,4R)-or (35,45)-4-(4-
methyl-benzyl)-piperidine-3-ol is added and in the presence of triethylamine or an excess
of the piperidine the solution is stirred for some hours at room temperature. The reaction

mixture 1s purified by chromatography over silica gel.

20 The acid addition salts of the compounds of formula [ are especially well suited for

pharmaceutical use.

The following schemes 1 — 3 describe the preparation of compounds of formula [ and

of compounds of formulae X111, XIV and V1Ii, which are intermediates. The starting



SH gr~~0OH HO' V NaOH. McOH HO 91%---~-CH VI SOCI 2, r.t. 83%"!O oxone7M

rt SeHa ~YWv 'C cl 86%HOHO VIl it NEt3,0 -3 equiv. 20 - 66%0 O
HO1 1-1C  91-96% 0110 HO Il HCI 1-2 10 Novenber 20031}5\%0%9:/% 9@03-7
Schene 2 OH
WO 00/75109 PCT/EP00/04953
-6-

materials of formulae V and XV are known compounds or can be prepared by methods
known in the art.

Scheme 1
Synthesis of sulfone derivatives and their salts
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(rac) (S)-Msheracidchloride 2 pyridine. DVAP, r.t. 28-36% PCTI EPOQ 04953
Separation on SiO2 88 - 98% 1 NaOH, r. t. OH 83 - 92% OH 90- 97% H2. Pd/ C

OH X NaOH, r. L Xlv R2 = H CH3 Synthesis of enantloner }4'@(%@2‘80

3- hydr oxy benz peri di nes 10 Novenber 2003 WO 00/ 751049 %el ux
ot - 93% PC"VFH"G%?‘84953 X1/11 72 - 82% Y K-Sel ectrideTM -78PCTIE(§’0$/04953 R2
H. CH3 The detail ed description of the above nentioned processes is
described in Exanples 1 - 31. As nentioned earlier, the conpounds of
formula | and their pharmaceutically éé@lébl e addition salts possess
val uabl e pharmacodynam c properties. They are NVDA-receptoor

AN
Q F
..n»évF ,éF
oH F
o 0
{S)-Mosheracidchloride
N R pytidine, DMAP, r.t. O @
-—-——.—...._}.—
28 - 36% N
Vil
{rac)
IX

l Separation on Si0,

Q%m 5
dro, o,
é IX é X

88 -98% l NaOH, r. t. 83 -92% i NaGH, r. t.

<

94 Qs%l H,, PdiC 90 - QT%i H,. Pd/IC
OH OH
- 2
H/mRz H’O @ R
Xl AV
R? = H.CH,

Synthesis of enantiomerically pure 3-hydroxy benzylpiperidines



subtype sel ective bl ockers, which have a key function in nodul ating
neuronal activity and plasticity which makes them key players in nediating
processes underlying devel opment of OCNS as well as Iear and ?ﬁgy
formati on. Un The conpounds were investigated in accorda é%ﬁqﬁﬁ t est

gi ven heMQ 4t . Met hod | 3H Ro 25-6981 binding (Ro 25- GSBIEP/Of9IS3

R-(R*, S") 1- a- (4- Hydr oay- phenyl ) - D- mret hyl8-4- (phenyl - et hyl ) - 1- pi peri di ne
propanol) Male Fullinsdorf albino rats wei ghing between 150-200 g were
used. Menbranes is were prepared by Sdhemgéni zati on of the whole brain

m nus cerebel | um and A 0.000 rpm 30
seconds), in 25 vol urrengﬂlg#ﬁeg’s%lghg&%ﬁgeﬁéiBg)gng(r?ﬁ\/léeé%%ﬂﬂe%o mv pH 7.1
buffer. The honpgenate was centrifuged at 48.000 g for 10 minutes at 4C.
The pellet was resuspended using the Polytron in the sanme volume of buffer
and the honbgenate was incubated at 37C for 10 m nutes. After

centrifugatiom the -8 Sche Synthes' hydroxy benq.l pi peri di ne
derivatives venbed: WO 09/ 7R139 PCHé ERRO/ 04953 Sypel l et was -
honogeni zed he sane_buffer_and #ifozen at -B88€ for a Qii 6 hours but
5 as above in a

not nore than 10 days. R@# & he bi
37C, centr ged and the*p®k| et fwas washed three t|
sas resuSPended in the

Tri s-HCI pH X¥ 4 cold buff The xi nal pell et
sanme buffer and used at a final ncentration of 200 ,pg of protein/m.

3H Ro 25-6981 binding experinments were perforned using a Tris-HC 50 nil\1,
pH 7.4 buffer. For displacenent experinments 5 nivkabs 78&5“@@-6981 wer e
used and non specific binding was nmeasured using 10 &of v
t-etrahydroi soqui noline and usually it accounts for 10% of the total. The
incubation time Wwas 2 hours at 4C and the assay w stopped by filtration
on Whatmann GF/ B glass fiber filters (Unifilter-96, R ard, Zurich,
Switzerland). The filters were washed 5 times w tlh
radi oactivity on the filter was counted on a P?c'

op-%%unt m cropl ate

scintillation counter after addition of 40 nicroscbﬂt 40 (Canberra

Packard S. A, Zurich, Swtzerland).
Rr? =H,CH,

The detailed description of the above mentioned processes is described in Examples 1 - 31.

3 As mentioned earlier, the compounds of formula | and their pharmaceutically acceptable
addition salts possess valuable 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.
10 The compounds were investigated in accordance with the test given hereinafter.

Method 1
3H-Ro 25-6981 binding {Ro 25-6981 is {R-(R*,5*}]-a-(4-Hydroxy-phenyl}-B-methyl-4-

{phenyl-methyl)-1-piperndine propanol)

Male Fiillinsdorf albino rats weighing between 150-200 g were used. Membranes
15 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-HCI 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 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



The effects of conpounds were neasured using a mninmum of 8 concentrations
and 15 repeated at |east once. The pool ed nornalized val ues vvere anal yzed
usi ng a non-linear regression calculation program whi ch r VI W th
their I‘;LS'[I ve upper and |ower 95% confidence limts (

Met hod 3882z 0si n binding 20 Male F\Léel i nsdorf  al bi noPFEfFé’UQ/(%“PE;% ng

bet ween 150-200 g were used- Menbranes re prepared by honobgeni zati on of

t he whol e pr.ai n,m nus ceeb | um ta Wt Pl ytron
(1. 000, Pelifidiel nbmienel ffe st BT dhrodn sfr Gpedagast Befouf bubasa
10nMM  pHntork thatf Ieedays. The thobingaizaiseywhs hoggéndegedthatved 8t 980, &ntefugdd

TR R o T N R N es.

Af t er ceftheiffnabpdtieowas feeuspprdddenh thesarhobbferindeded ft 4 figal s8A®RnbEd 26 Z0ad
frozen at 0C for | east 16 hours but not nore than 10 days. For the

bi ndi g é‘gsoiyr?tﬁlé’/ﬂ'ﬁnogenate was thawed at 37C, centrifuged and the pellet
was washed three tinmes as above in a Tris-HCI 5mM pH 7.4 cold buffer. The
final pell et 3aRor2SsifSp bivdbag éxpetﬂfmmaweremafﬁ)ahecancingsadisalﬂcaso‘rinM\,lpH

concentr gt of . 20 30. 0 r ot zpsi-n bi nding .experinents
wer e p.er? (#rlﬁt;kf rqu‘?’n“gsf’m?’“F‘s}t %FP N %—?ffiﬁg— é%’l.wﬁff)f‘s@i“gﬁl“é’é‘enent
exper i menpecific IzmdMaof'as%éaE&madmsmngvpm{@f tesadiydmﬁkoqofnoﬂsiﬁe@hﬂ usuallpitndi ng was
measur ed 0 chl ro ubatigp.ti was 30

ni nut es a? gdrugngsmﬁo qo% ?Jtroéalg{;\lgc g%léogatf”wﬁ?s g%‘%ﬁeﬁab? af‘?ﬁteraéﬁ dff*on

What nen @lpped bj:(ﬁltNlIweirmerﬁ&ﬁé}m BB B glh %329 ﬂREFE/(HBGIﬂde%BaCkarHOZQl‘@}S;S
fiber f| I Canberra Pac rland).
‘The fi SE’VZ{Z&}; ng The %ﬁﬁsg F’“r'raég ‘&Ft'ﬁ“eéaflﬁ‘ Sﬁi EB@G'J ?ﬁ%rarcg‘&'"fcﬁ‘&sg E'y on the
filter V\/ﬁétecwntcadlteﬂlmaa PPdmkcthpEopﬂcmmbphatecstmpﬂlatlen S@tluftt-ﬂ dflenbddifiogount er
after addj 40n1 rdSA Zuri ch,
Swit zerl g’r%? mr\T'I' B t%cgga acltacg%rdﬁ? %aﬁgggtﬁ“ég ng a mni mum of 8

concentrations and repeat ed at |east once. The pool ed nor mal i zed val ues
wer e anal yzed hesiffegts af mnpcbtirrdsasrert egresed osingahn’uiramncm” 8proagenamtivhi aid

0
Pral “Bet Do oot ORETAS) B1dd SortRREEA el \RAE 2SR R ™ 1
regression calculation program which provide ICsq with their relative upper and lower

95% confidence limits (RS1, BBN, USA).

Method 2
3H-Prazosin binding

0 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 Plytron (10.000 rpm, 30 seconds), in 25 volumes of a cold Tris-HCI 50
mM, EDTA 10mM, pH 7.1 buffer. The homogenate was centrifuged at 48.000 g for 10

minutes at 4°C. The pellet was resuspended using the Polytron in the same volume of

B8 3
'Jh

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

30 of protein/ml.

3H-Prazosin binding experiments were performed using a Tris-HCI 50 mM, pH7.4
buffer. For displacement experiments 0.2 nM of 3H-Prazosine were used and non specific
binding was measured using 100 mM of chlorpromazine. The incubation time was 30

minutes at room temperature and the assay was stopped by filtration on Whatman GF/B



The thus-determ ned activity of conmpounds of exanples | - 3 and 6 in
accordance wth the inventionis in the range of 0.011 -- 0.024 (in M, as
described in the table above. 10 Method 3 Met hods for stldq%/i n&Pt hg

i nhi bition of the hERG Kt channel. CHO cells were stabl y INREPEECER by a
pcDNA3- hEFEO%%30%ssi on vector containing, a SV40-neo cassctGHERLSH04953
selection. Cells were thinly plated i nto!%5 nm di shes and used for the

| ect r ophysi.0k0gisAl i 1/z-3.d.I 5 .Durj ng the, experinent th
celts wor EReoife iR ERE T abbéii Phoaf She ik i Genastr TR SR ai ni ng
(in mMV): M=c waged SKitheshath agjdibufier. ThaGhdoRtividERE Thelfilter s 2otntdd big a

ddi ti  p , i { d
from pur e "R o OuALrtbBLAFiRAlabh 88y ke 4 adEbe BERP AP IROS o
t he st ock48éfanbesrn Raskerd S:he Zorichabetzednad). Tag ¢ffeots of hempbasds wire mupgsyedt es

for whal eusiglela ABLSANCOHPIR IBPL T NRDWESEaRE af Jehdt @ MHTHR '@ fAbEnaag (in
mV) :  KCl \1“111(91,e EAPTA ]%g HEPES 10,1. G2 4.5 WATP 4, 8-pRosph creatine
20, creatife kI'fa<d? %ﬁi'tﬁl?ﬁaf‘%ﬁlf LneFr IESISSSINH AARN T oo Whith @ropids Kaseel |
conf i gur amiidntheir relagvepaipehasd bovpertosehaindidendsdisniv @8 1 fBBNDSA). experi ment s.
Cells were clanped to -80 nV holding potential and repetitively (0.1 Hz)
stinul at ed by Thetbhs-determinkd ecypétyt @ichmponsdsifiergmples 8—I3-smdoindiddraan g
depol ari sat:jyon to 20 2.5 i medi y fallo by ,a hyperpol arisation of
50 ns dur g‘{'%ho{rﬂlletl%vep %35lsﬁﬁqyﬁ'ﬁa@geﬁé%‘jgﬁg'@ﬁr(‘f‘w)'\ﬂlggesf'é%‘gf’d‘e‘ge f’%:le OVfeast
3 mn (18 stinuli) before conpound application (control), and then for
anothe two 3-mn intervals in presenceMsthddid different concentrations of

t he _corrppund_. The C%Et%gas rmhl li‘ldﬁet%eﬁlﬁighc’l%)m%e d of e,Ch conpound
application inter val—vverv—%i—m—d%o&iw—ﬂ—re—nm—cl}m&aﬁ%ﬂﬁgﬁde (I control)

‘30 during the initial control period to cal culate the percentage effect of .
t he conpound: ClPfaelit were stablystrdnséaadrio 4) p<DO0A 3-EBRG eupcksiomeandricahiadniag wer e
chosen in d LY leand. nd.t he ect ed %

oo b o5 SR PRSRR LA ARG A BB BRSBTS

t urned outhe de¢trephysipkigitel experirmmgés-bdtiateen t he two chosen concentrations
the 10 Novenber 2003 WD 00/ 75109 PCTI EPO0O/ 04953 -11 concentrations were

chandes 0, 5kl HRGCLEL 0 o) SHAAG PR Oy AR 12
saline containing (in mM): NaCl 150, KCl 10, MgCl- 1, CaCl, 3, HEPES 10 (pH=7.3Dby
addition of NaOH). A 10-mM stock solution of the test compound was made from pure
DMSO. Test solution were made by at least 1000-fold dilution of the stock solution into
the extracellular saline. The glass micropipettes for whole-cell patch-clamp recording were

20 filled with a containing (in mM): KCI 110, BAPTA 10, HEPES 10, MgCl, 4.5, Na,ATP 4,

Nay-phosphocreatine 20, creatine kinase 200 pg/m! (pH = 7.3 by addition of KOH).

The whole-cell configuration of the patch-clamp technique was used for the
experiments. Cells were clamped to —80 mV holding potential and repetitively (0.1 Hz)

stimulated by a voltage pulse pattern consisting of a 1-s conditioning depolarisation to 20

(3%
[

mV immediately followed by a hyperpolarisation of 50 ms duration to —120 mV. The
membrane current was recorded for at least 3 min (18 stimuli) before compound
application (control), and then for another two 3-min intervals in presence of two different
concentrations of the compound. The current amplitudes (I ) at the end of each
compound application interval were divided by the mean current amplitude (Iconiol)
30 during the initial control period to calculate the percentage effect of the compound:
effect (%) = (1-liest/leontot) 100.

Compound concentrations were chosen in decade steps (usually 1 and 10 pM)
around the expected 50% inhibitory concentration (I1Csp). If after the first experiment the

ICso turned out to lie outside the range between the two chosen concentrations the



popul ation of all percent-effect values by non-linear regression using the
function effect = 1001(1 - 1Co | concentration)Hul). Concentrations

hi gher than 10 Mwere not tested- If 10 pMof the conpoyn turned ogut to
pr oducedbﬁlﬁﬂhan 50 % effect, |C50 was |abelled as "> 18 NQvexrgr £§
conpoun MWaracterised by the average effect seen at THTEP§0/04945,

conpounds of fornula I. and their sal t s,Mas herein descri bed, together with

| o pharmaceutically ineyt excipients c be i rporated . into standard

phar naceﬁ?‘i‘??ﬁfmﬂ%%%‘é‘ge ngﬂ"r" o (ﬂ‘{zg%gﬁg&@m f*ﬁ%ﬁ?ﬁl“?&xpﬁﬁ%ﬁﬁe by

appl i cat icompoiikdwhhiestdd valat gy hveedlls. c:a_kc_—ioadﬂswaﬂh&smﬁdt@d Frahthe f Olr exanpl e,
organi ¢ or i.nargapi.c inert .carrier materjals, such as, ter, . gelatin,
act ose, PoPURRRT oalbpRseRtiATereAuRS bY neRieay isgErsaigndisis e fujistien

pol yal kyleffag =glopqah s ICandoh&aittatisa) Gxanpl es of pharmaceutical preparations
insolid formare tablets, is suppositqries, capsul of.ip liquid form
are sol utions, sUSPETEINRSS b}shsﬁﬁﬁgﬁé}ﬂ.@“ we%‘?%ﬁﬁ@ﬁﬁ?&%PMB@F@G&WPPP{% rials
incl ude pliggéouatd preducele’bhin 8@Yseffeag ICENGaoabeitad &i“BM0RA1” AgaRts, salts
to change the o?sl‘rmti C ressH??e gr to act. as buffeqrs. The phar maceuti cal

pr epar at iCBFEORAR WA fraceiissf By Sphuterass sfag SR HaA K Mact i ve subst ances. The

daily dose of conpounds of fornula Ito be adm nistered varies with the 20
parti cul ar conmpound enpl oyed, the chosen route of adm nistration and the

reci pi ent. present ati ve. of nmet,hod for adm nisterjng the conpounds of
oo ol i s 10 compopnd o taRp B dRBA e B E ke ROt D.  An o
f or nuh@t ipharmiceatichiypodinekcapief © cmbainkorgosatpd & tersedH drBgidriiastiRiceldddsgzean
adul t at fa do?e in the ran%e of | ngl t 0,.1000 ng er daﬁ. A pare t eral

for mul at ifBHBIOTXRTRISH (A § BT PAFSRLITH APPHEY NG} D Kt ysuabiphmeratisdl to an
adul t 2 Sdpivan: flakeialsyfot bainiplagereafic bf @vrdniOin20QarBenitedaly, suding, Wargnt i on
is further,illustrated,in the.foll ow ngigexa

I l.es. .Exanmpl e |
41- 2+ ( 4 BERE1 BROHRP REPNRRETGHYT SEERAN LT FERGTIE Ot RevaRdenaelels of
40.0 g 4-dnd-thbliky. BxethplaneSphdranytyicplhgepdraidBlinett Yorini a@Qablats, CH2CA 2 30
wer e added 69.9 g4 benzyl pi .ericg' ne &3903 r.rrmlé_i After stirring for 16 h at
r. t. 't he"PPeROr} bﬁal?ﬁ“!}‘ﬁﬂfé“ gt %Héé‘?? ERQPSy HISPODSIARS AR dsP Rt | y
puri fi ed Mrebecatiail@dfiaphymetteialsshdiidaprgedrvdtives, ClabilMe (Hvidtink Dt 2051t ing

Recrystal lization fromethyl acetate/hexane (2;1). vyielded 25 r oduct (70
ol | 38 %f}ts’feﬂmf@ﬁ%erﬁlﬁee@ot*wféwr?sma%&?E%vef rrriaceutich]

preparations can also contain other therapeutically active substances.

The daily dose of compounds of formula I to be administered varies with the
20 particular compound employed, the chosen route of administration and the recipient.
Representative of a method for administering the compounds of formula I is by the oral
and parenteral type administration route, An oral formulation of a compound of formula I
is preferably administered to an adult at a dose in the range of | mg to 1000 mg per day. A

parenteral formulation of a compound of formula [ is preferably administered to an adult

(2%
L

at a dose in the range of from 5 to 500 mg per day.
The invention is further illustrated in the following examples.

Example 1
4[-2-(4-Benzvl-piperidine-1-vl)-ethanesulfonyl]-phenol
To a solution of 40.0 g 4-(2-chloro-ethanesulfonyl}-phenol (181 mmol) in 600 ml CH:Cl,
30 were added 69.9 g 4-benzylpiperidine (399 mmol). After stirring for 16 h atr. t. the

reaction mixture was concentrated to 100 ml and directly purified by chromatography over
silica gel (CH,Cla/MeOH/NH3 19/1/0.1). Recrystallization from ethyl acetate/hexane (2:1)
yielded 25 g product (70 mmol, 38 %).



-12 M50 me = 360.2 (MrH+). 5 4 [_2- 4-Benzvl - plperldlnel-vl)

et hanesul fonvl | _phenol hydrochloride (1:1) To a solution of 1.15 g

4 - 2- (4- benzyl - pi peri di ne-1-yl)-ethanesul fonyl ] - phenol Et OH
(5 M) was added ethanolic HJ (2.6 m, 1.46 M 3.8 mm@'\?oi‘gngﬁéé%‘hno
mxture WRE%EH8 ed to O --- 5C and stirred for 10 nin. Thect/dpetdagds et her
was added until the product precipitatel®- After filtration 1.14 g of the
product (2.9 mol %9 as a white solid was obtained. Ms: me = 360.2

( MrHH+) Féﬁowfhg'b'ﬁﬂé(&éﬂérhl procedure of exanple 1 the conpounds of
exanple 2 to exanple 8 10 were prepared Exanple 2 4-

2- (4- p- Tolylponyp i ARpighiide. Vo) ieBida0RY fmm ERISO% A0S, 1)'t|e conpound
was prepared from 4-{2-chl or o- eThanesu pnemnor ard

t ol yl oxy- giofeioiuiqneo b?%ﬁ)éf'@dﬁt@éﬂcﬂln@iﬁm J Yl)l\fe‘.han@hlémyl]lﬁﬁ’&ol P12 n3@8)) in
59 % yi el ¢h BEOH (5 1) Wik h8d&Phihthol Ll vl ok
- i -yl)-et hanes(alf())ny esul ? Oﬁ%lm’aﬁo@ ﬁigroczfl%r|%Ra‘q‘efeaﬁ“f8“tq1{"|“ére
conpourid WS cpRlep e @d ?@@ﬁﬂ@tx{@d far-19-miol ?l]h@x«jﬂem) bethidivas-addyd )mm the

(eJI[VIT-a-T- )es ul fp?(ﬁﬁﬂclt p&f&ﬁﬂ&lted Rf&@ ﬁ?{‘?‘eﬁﬂo gdl 4aﬂsof£ath%€}0td?lftsq)’l %mmo%%l@) asa wﬁxte 376.4

4- hvdroxv§®]gﬁ2’éh‘ét§a!fﬁeénvl - et hyI |-Ripe.ridin-3-o0l The title corrpound was

pr epar ed 'ﬁ\,ﬂp”}nﬂg£%6gbl(m_ﬁ_}e} hanesul f onyl ) - phenol and (3R, 4R) -
(38 4S) - 4- benzyl - p| peridine-3-ol in 66 %yield as a whlte SO|Id 25 M5 nle

376.4 ( l}g&l—H F‘lp_- 38.87 (c= 1.11, chloroform. anple 4 + - 3S 4S)-
or 3R 4R Falieginsy egen@alﬂomﬂ@rwﬁ%@ﬁz@débammnomndmfhmmpleénodxarmmecﬁ The
title Qpnmu@gr paedpr epared from 4-(2-chl oro-ethanesul fonyl) -phenol and
(3S, 49) R 4R) - 4- benzyl - pi peri di ne-3-0l in 50 %y| eld as a white
solid. 30 |v5 Vie= 376.4 (MrHt), [a] pExempl@d. 81 (¢ = 1.66, chloroforn.

4-[2-{4-p-Tolyloxy-piperidin-1-vl)-ethanesulfonvl]-phenol
The title compound was prepared from 4-(2-chloro-ethanesulfonyl)-phenol and 4-p-

tolyloxy-piperidine (prepared according to J. Med. Chem., 1978, 21, 309) in 59 % yieldas a
15 white solid.

MS: m/e = 376.4 (M+H").

4-[2-(4-p-Tolvloxy-piperidin-1-yl)-ethanesulfonyl]-phenol hvdrochloride (1:1)
The title compound was prepared from 4-[2-(4-p-tolyloxy-piperidin-1-yl)-
ethanesulfonyl]-phenol in 96 % yield as a white solid.

20 MS:m/e=376.4 (M+H").

Example 3
(-)-(3R4R)- or (35,45)-4-Benzyl-1-{2-(4-hvdroxy-benzenesulfonyl)-ethvl}l-piperidin-3-ol
The title compound was prepared from 4-(2-chloro-ethanesulfonyl)-phenol and (3R,4R)-
or (35,45)-4-benzyl-piperidine-3-ol in 66 % yield as a white solid.

bt
131

MS: m/e=376.4 (M+H"), [a]3 = - 38.87 (¢ = 1.11, chloroform).

Example 4
(+)-(35,45)- or (3R,4R)-4-Benzvl-1-{2-(4-hvdroxy-benzenesulfonvl)-ethvll-piperidin-3-ol

The title compound was prepared from 4-(2-chloro-ethanesulfonyl)-phenol and (35,45)-
or (3R,4R)-4-benzyl-piperidine-3-ol in 50 % yield as a white solid.

30 MS:mfe=376.4 (M+H"), [a]2 =+ 39.81 (c = 1.66, chloroform).

Example 5
{3SRASR)-4-Benzvl-1-[2-(4-hvdroxv-benzenesulfonyl}-ethvi]-piperidin-3-ol




Exanmpl e 5 3SR 4SR -4-Benzvl -1- 2- 4-hvdroxv-henzenesul fonyl)-ethvl 1 - i
eridin-3-ol 1 0 Novenber 2003 WO 00/75109 PCT/ EPOO/ 04953 -13 The title

conmpound was prepared from 4-(2-chl oro-et hanesul f onyl )-p!a nol ngnd )
PERRT2RE me =

(3SR, 4SR) - 4- benzyl - pi peridine-3-ol in 20 %yield as a

376. 4 (MWQY0/7588%mple 6 - - 3R 4R)- or 3S 4S -1- 2- 4- HvdPSAVERSAWREEAesul f on

-1)-ethyl -4- 4-nmethvl-ben 1 - piperidi-d33-o0l The title conpound was

prepared from 4-(2-chl oro-ethanesul fonyl)-phenol and (3R 4R)- or

(3S, 4S) - 4Thatide ragpoyed wps prepared fiog A-(2-chlorpretismesylfpingl) phasokanghi t e f oam

VS © e esRORrS- A Mk pirktialR ot 206 Yl sk Bfe iREDT O 0 . O Example 7

(3R 4R) - 1@-@&—?@3@-6%M+@‘gh-zenesul fonvl)-ethvl | -4-(4-nethvl - benzvl) -

pi peridin-3-ol The title conpound was prepared from

4- (2-chl or o- et hanesul f onyl ) - phenol a@gia,(jgﬁ,fﬂS) - or

(3R, 4R) - 4- (4- net hyl - be | ) - pi peridin-3-0l I n]f31 % iIeI d as a white foam
4 ez enay r 2 han

-

13 M5 * nd 3ol 5 » 1 6

Exampl e 8,3eRdfieR g11- 2- 4-H droxv-benzenesul fonvl -ethyl -4 4-methvl-bent
1i eridin-3-of The title conpound was %repared from

4- ( 2- chl of be Btlnapmpennd waypiepansd &ieor 44 Adcthloro-ethanesulfonyl)-phenol and (3R,4R)-

(3SR, 4SR) & Aedshraves- (WL g nauh ) 1 PhiBe AL NoBinOl1 dohieRPah ik EldnRS @ White
solid. ZOONES: ’rgingyBQO. 3 (I\/PEI—L!)JIB Prepar at i oln%gllle’ﬁc?ﬁtﬁeﬁ(ﬁlts |Og{ngs Exanpl e 9
3S 45 - OMIRnAR} 3962 BeRdV); cgfi=di 32 Becot 125, dhdSofbP)m). Or

(3R, 4R) -1, 4- Di benzyl - pi peridi ne-3-o0l (320 ng, 1.1 mmol) was dissolved in 10
m et hanol and hydrogenated in the presence of Pd on C (10%b, 70 ng) under
at mospferic. pressure at 50C for 2 hExgmgleZaction mixture was filtrated
and washed, w duet Barm 41101 -1 8 ¥.81,208BeBbnds DR RN LA -4l s hetIRbendAf as a

white sol1d. |
piperidin-3-ol

The title compound was prepared from 4-(2-chloro-ethanesulfonyl)-phenol and {35,4S)-
or (3R,4R)-4-(4-methyl-benzyl)-piperidin-3-ol in 31 % vyield as a white foam.

15 MS:mfe=1390.3 (M+H"), [@]y = + 39.01 {c = 1.05, chloroform).

Example 8
(3SR,4SR)-1-{2-(4-Hydroxy-benzenesulfonyl}-ethvi]-4-(4-methvi-benzy!)-piperidin-3-ol
The title compound was prepared from 4-(2-chloro-ethanesulfonyl)-phenol and
(35R,4SR)-4-(4-methyl-benzyl)-piperidin-3-ol in 30 % yield as a white solid.
20 MS:m/e=390.3 (M+H").

Preparation of intermediates

Example 9
(35,45)- or (3R, 4R)- 4-Benzvi-piperidine-3-ol

25 {35,45)- or (3R,4R)-1,4-Dibenzyl-piperidine-3-ol (320 mg, 1.1 mmol) was dissolved in 10
ml ethanol and hydrogenated in the presence of Pd on C (10%, 70 mg) under atmospheric
pressure at 50°C for 2 h. The reaction mixture was filtrated and washed with ethanol to

give 205 mg of the product (1.1 mmol, 94%) as a white solid.
MS : m/e = 191 (M+H"), []}) = + 42.8 (c = 1.17, chloroform).

30 Following the general procedure of example 9 the compounds of example 10 to example 14

were prepared



M5 : me = 191 (MtHH), [a]p = + 42.8 (¢ = 1.17, chloroforn. 30 Foll ow ng
the general procedure of exanple 9 the conpounds of exanple 10 to exanple
14 were prepared 10 Novenber 2003 wo oon5109 -14 Exarrpl1 0 3R 4R -_or 3S
4S - 4-Benzvl- i eridine-3-o0l PCT/EPC0104953 The title c@r%%vﬁme 03

pr epar edWMA@ASIBR, 4R) - or (3S, 4S)-1, 4-di benzvl- pi peri di ne-B=DEPONIIBT %
yield as a colorless oil. M5 : me = 1914¢M, [cc 110= = - 41.1 (c = 1. 14,
chloroform. Exanple 11 (3SR 4SR)-4-Benzvl - pi peridine-3-0l The title
conpound was prepared from (3SR, 4SRExhmpleienzyl - pi peridine-3-01 in 88 %
yield as a colorless oil. Tu M5 :me= 191 (M. Exanple 12 3S 4S - or
31:4R) - 4- Lo -cﬁ'-él ‘310I The title conpound was prepared
from (3S, =t4-net hyl - benzyl)-piperidin-3-0ol in
95 %yield as a colorless oil. 15 M5: me = 206.2 (M+HLl), [a]p = + 40.2 (c -
= 0.90, chiroidF ermpourEissreparsl BRMAR 4R 08 SS4S)- U4-dbdvzyhpipeliditevi-pt |
eridin- 3-l .y mnd was prepared from (3R 4R)- or (3S,

4S) - 1- benlgygly:mi?%%q%réezt?%og/ﬁi@g%gl?izyl )-piperidin-3-ol in 90 %yield as a

“col or | essM6i:lm/e 201NEM), (& B’ =- 208.(2 <(Mrtthiorbf}®)= - 38.1 (¢ = 0.93,
chloroform. Exanmple 14 (3SR, 4SR)-4-(4-Methvl-benzvl)-piperidin -3-ol The
title conpound was prepared from ( 3SR 4SR)-I-benzyl - 4- (4-net hvl - benzyl) -
piperidin-3-0 in quantitative yiel Exasmpetblorless _ 25 M5 : nme = 206.2
(MrHF) . (3SR 4SR)}-4-Benzyl-piperidine-3-ol

The title compound was prepared from (35R,4SR)-1,4-dibenzyl-piperidine-3-ol in 88 %
g yield as a colorless oil.

10 MS:mfe =191 (M).

Example 12
(35,45)- or (3R,4R)-4-(4-Methvl-benzvl)-piveridin-3-ol

The title compound was prepared from (35,45)- or (3R, 4R)-1-benzyl-4-(4-methyl-

benzyl)-piperidin-3-ol in 95 % yield as a colorless oil.

15 MS:mfe=206.2 (M+H"), [ ]¥ = + 40.2 (¢ = 0.90, chloroform).

Example 13

(3RA4R)Y- or (35,45)-4-({4-Methvl-benzvl)-piperidin-3-ol

The title compound was prepared from (3R,4R}- or (35, 4S5)-1-benzyl-4-(4-methyl-
benzyl)-piperidin-3-ol in 90 % yield as a colorless oil.

20 MS:mle=206.2 (M+H"), (@] = - 38.1 (¢ = 0.93, chloroform).

Example 14
(3SR,4SR)-4-(4-Methvl-benzvl)-piperidin-3-ol

The title compound was prepared from (3SR,4SR)-1-benzyl-4-(4-methvi-benzyl)-
piperidin-3-ol in quantitative yield as a colorless oil.
MS: m/e = 206.2 (M+H").

Tt
(9]}

Example 15
(3549)- or {3R,4R)-1.4-Dibenzyl-piperidine-3-ol




Example 15 3S 4S - or 3R4R -1 4- Dibenz |- i eridine-3-ol 10 Novenber
2003 WO 00/ 75109 PCTI EP00104953 -15 To a solution of 700 ng

(R -3,3,3-trifluoro-2-nmet hoxy-2-phenyl -propionic acid (3S,,,4S) -

1, 4- di benzyl - pi peri di n-3-yl ester or 15/ NoVember 2003

(R) - 3, 3,BO0p/7§1010r 0- 2- met hoxy- 2- phenyl - propi oni ¢ aci d ( 3RCT/EPI0/04953

4R) - 1, 4-di benzyl pi peridin-3-yl ester {34 mml) in 15 m ethanol were
added at _r.t. 4N NaOH (28 mmol ). After 16 h the reaction m xture was
pour ed t dos sphatlcm oft70P eng GY)-nadetriflynte-Srmeihpxaddphanyl-preriemic a¢id {25 4ks
separ at eq,4-fiRnANHHRIIR BT €stbPS: (gegtsr @@tmuom«z eeMo z%@&%@g&;&,be

conbi ned organi c l'ayers were wash wat er , r| e and the
sol vent sl (BRn#Redudibenzyr-pipadein- %)TYéS%‘Err(é 4mmgillia 550! etjansl werradsieddtict
- (12.4 m“?!t.?ﬁ‘ﬁﬁi P@:FO@(Y@HHQM’) %érqﬁﬂ\ﬁe rggcﬁon rg&gur(awas [)QI]eH tg}}lm&tﬁ"é 1 (C
= 1.11, chlorofor icy | owm ng t general proced urg exanpl e he
conpouhd®fofatesrs PéCiﬁlrtdd exasgﬂmCéaYemqﬁ/éﬂéirﬁﬁéﬁ%heemumaﬁmaée s ex(t@R:edR)
or (3S,4 , X bdel r red
rom (R i JUrERpPE s ARy *ﬁ(’%ﬂﬂ R A A i
4R) - 1, 4- d\lg»%azwdtﬂs\pp@rﬂmwsserypv mrec‘rer<§¢dL(CFa}peesstr3i@ ngtﬁé@)mcirhpemdxytz
phenyl pr &4 g 4-di benzyl -piperidin-3-yl ester in 83 %
yield as (Zpb*‘éﬂ"%‘vv% é,ga£§§eno4séo;1ﬂlle = 281 (M, 120 44.8 (¢ = 1.13,
chl or of ortp : nffx armsl eM)7[2[f £ 335. ¥@)= 10¢, chloroform).
(3R 4R) - 1-Benzyl - 4- (4- et hyl - benzyl ) - pi peridin-3-ol The title conmpound was
prepared from (]:)-3,3,3-trifluoro-2-nmethoxy-2-phenyl -propionic acid (3S,
4S) - 1'herafiowing the gerasgl Rrpesshys 9L errmelg H thegopipossdeef @pmple 16 to example
(R -3, 3, 3r3t‘pér§lpyﬁfa§bd2 met hoxy- 2- phenyl - propi onic acid (3R,

zf .)-1-benzyl - 4-(4- met hyl - benzyl ) -pi peridin-3-yl ester in 98 %yield as a
yeIIow oil. 2, M5 me = 296.4 (IVHrH+E), [?]21 =+ 40.7 (c = 1.13,
chloroforn). Exanple 18 OR, 4R)- _ "a"?P‘?m
(3549) - 1- Bangwl oA¢IshsyRtiNpis e Azyibeiidgeixdbn- 3- ol

The title compound was prepared from (R)-3,3,3-trifluoro-2-methoxy-2-phenyl-propionic

15 acid (3R, 4R)-1,4-dibenzyl-piperidin-3-vl ester or (R}-3,3,3-trifluoro-2-methoxy-2-
phenyl-propionic acid (35, 45)-1,4-dibenzyl-piperidin-3-yl ester in 83 % yield as a yellow
solid.

MS : m/e = 281 (M), [a ] = - 44.8 (c = 1.13, chloroform).
Example 17

1 (35,45)- or {3R.4R)-1-Benzvl-4-{4-methvl-benzvi)-piperidin-3-ol

The title compound was prepared from (R)-3,3,3-trifluoro-2-methoxy-2-phenvl-propionic
acid (35, 4S)-1-benzyl-4-(4-methyl-benzyl)-piperidin-3-yl ester or {R}-3,3,3-trifluoro-2-
methoxy-2-phenyl-propionic acid (3R, 4R)-1-benzyl-4-(4-methyl-benzyl)-piperidin-3-yl

ester in 98 % vyield as a yellow oil.

25 MS:m/e=2964 (M+H"), [a]? = + 40.7 {c = 1.13, chloroform).
Example 18

{313, 4R)}- or (35.45)-1-Benzvi-4-(4-methvl-benzyl)-piperidin-3-ol

The title compound was prepared from (R)-3,3,3-trifluoro-2-methoxy-2-phenyl-propionic
acid (3R, 4R)-1-benzyl-4-(4-methyl-benzyl)-piperidin-3-yl ester or (R)-3,3,3-trifluoro-2-
30 methoxy-2-phenyl-propionic acid (38, 4S)-1-benzyl-4-(4-methyl-benzyl}-piperidin-3-yl



The title conpound was prepared from

(R)-3,3,3-trifluoro-2-nethoxy-2-phenyl -propionic acid (3R

4R) - 1- benzyl - 4- (4- et hyl - benzyl ) - pi peri di n-3-yl ester or
(R)-3,3,3-trifluoro-2 30 met hoxy- 2- phenyl - propi oni ¢ aci d9M&ember 2003

4S) - 1- beWsy0/21q%4- et hyl - benzyl ) - pi peri di n-3-yl 10 NovenbdiCTAFIS/04AD

00/ 75109 PCTI EP00104953 -16 ester in 926%yield as a colorless oil. M :
me = 296.4 (MrH+), f a Jo = - 42.8 (¢ = 1.13, chloroform. Exanple 19 R -3
3 3- Trlflﬁmfonﬂﬁ@bfﬁbi@ﬁ-azmbhbﬁwi .prop ionic acid 3S 4S -1

o ot ont MR 284 O baRIS B ARk HofRetEr o 2 sol ut o of

1.50 g (3SR, 4SR) - 1, 4-di benzyl - pi peridine-3-o0l (53 mmol) in 50 mM CH2Q 2
vere added at 0C 0.515 m pyridine (pPg,g1964 mmol), 912 ny
di met hyl am nopyr| d| ne (74 6 rrrml and 1 19 m )

g, 64 DL .. ‘é, 9(3@% iR tl 4»d1991¢mhed by
t he addit organi c phase was
separ at edpiparidinagyhestert wi ce W|th 50 m saturat ed NaHCOB- sol ution. The

nbi ned
combi ned AUSANAiGANAIR B5R 4RKLIAGHELbIHRC ) Adnirhp AaTBANCH.CI

or ganl C ases were over sol vent was renoved under

reduced pwessafdgd ah@G (hél Tmlipigine RAStmgvdd muel) P Bimsdirsedilegirapigihinhy
| duct
(16 1° ol 2 S5l I HRE 15 At ST MtpneRd alphy 9"“@°f%ﬁz%%%§%%8v_pi°18‘é 0

(c = 102¢hlonidof bbdert mrwl) dht mactioe miekes wis spirsdddu? b 2bf-t.equshpred WO t he

conpound a
(RS0 HPL LR CRAR i G008, MU PR SR

4R) - 1, 4- divbelretiwi¢s wigh P@limh sat@rat¢d HeHEOsgplyRongThe combmed aqueous phases were

3-trifl UOE% ;ﬁt ﬂ%}ﬁ %{WlL BhL8RIA r&n?t.c }{jaségxeﬁi—gh{ll’d 6VQJI\9@§@4V+I“11&

pi peri di n- ester fhe title conpoun repared from

(3SR, 4SR) sqlvqntdyzbgnmpedgpm refiuge pgﬁseLgﬁ@n .crq@ product was purified by -

((51 ;) aa' grﬁggf&rna?gmghpa@ertsnfcz LHQ&W@W&QK@RA 3pRjoy]) BRTEed JF RS % yiel d
Y product {15.1 mmol, 28 %) as a yellow oil.

MS : m/e = 498.2 (M+H"), [a]3 = + 106.0 {c = 1.02, chloroform).

Following the general procedure of example 19 the compounds of example 20 to example
22 were prepared
20 Example 20
"(R)-3,3,3-Trifluoro-2-methoxy-2-phenvl-prapionic acid (3R, 4R)-1,4-dibenzyl-piperidin-

3_v] ester or (R}-3,3,3-trifluoro-2-methoxyv-2-phenvl-propionic acid (38, 45}-1,4-dibenzvl-
piperidin-3-yl ester
The title compound was prepared from (35R,4SR)-1,4-dibenzyl-piperidin-3-ol and (S)-

28]
Sl

(+)-alpha-methoxy-alpha-trifluoromethylphenylacetyl chloride in 29 % yield as a yellow

otl.

MS : m/e = 498.3 (M+H") [CL] - 65.8 {c = 0.89, chloroform).

Example 21

(R)-3,3.3-Trifluoro-2-methoxv-2-phenvl-propionic acid (35, 45)-1-benzyl-4-(4-methvi-

30 benzvl)-piperidin-3-vl ester or {R}-3,3,3-triflugro-2-methoxv-2-phenyl-propionic acid
(3R, 4R)-1-benzvl-4-(4-methvl-benzvl)-piperidin-3-yl ester
The title compound was prepared from (3SR,4SR)-4-(4-methyl-benzyl)-piperidin-3-ol and

(S)-(+)-alpha-methoxy-alpha-trifluoromethyiphenylacetyl chloride in 33 % yield as a



M5 : me = 498.3 (MtH+), [a ]p 65.8 (c = 0.89, chloroform. Exanple 21 R -3

3 3-Trifluoro-2-nethoxv-2-phenyl -propionic acid 3S 4S)-1-bent 1-4-

4- et hyl - 30 benzyl)-piperidin-3-yl ester or R)-3, 3, 3 -trlfl uor o

- met hoxv-2- Phenyl -pro ionic acid 3R 4R -|-benzvl - 0 November 2003

4- et hvl WIReZ?810p- pi peri din-3-yl ester The title corrpound ras/ErEpased from
(3SR, 4SR) - 4- (4- et hyl - benzyl ) - pi peri di R13~ol and

(5)-(+)-al pha-net hoxy-al pha-trifl uoromet hyl phenyl acetyl chloride in 33 %
yi el d as yeliv®r ddbvenber 2003 WD 00/ 75109 PCT/ EPOO 04953 -17 yellow oil Ms:
me = 512 (MFH}% é =+ 102.0 (c = 0.98, chloroform Exanple 22
(R) - 3, 3, 3MBrimieor 2! x{/lbprrelr%&(ﬁr—ow%ﬁhbrg@m) (3R

4R) - 1- benzyl - 4- (4-met hvl - benzyl) peridin-3-yl ester or

- (R)-3,3,3-trifluoro-2-met hoxy- 2- pheny I@PR}?%OHIC acid (3S, 45)-1I

- benzvl - 4- (4- net hyI benzyl) pi per| di n- ester The title corrpound was
prepared #§ 3 Q) 2 -4ndtHoxy envbg i

(S)-(+)- awmn-
yield as 3 =V v =53 p—-=
1. 06, { -3k Izbalarbenzyl pi peridin-3-ol To a

sol ution m dry
o100 B 548 AR r‘% TaE R RRGHbF o ek her oha

mml ). Thand @fde(tﬂ)mﬁp}%mﬂhdxwa@haamﬂslbrcrmettlylpbenyﬂachtyhcthler]ﬂ)ﬁxﬁaﬂﬁ%tyfﬂﬂd agar med
tor.t. ?e?l[ agtion was quenched by the addition of 100 ni

NaHCO3- so i on and t he aqueous phase was extracted twice with ethyl

acet atig (R0 fld= 5The (v nedXer g8 ¢ Phagehideifyyashed with water (100
m) and brine (100 nl). The organi c phase was dried over MgSO4, filtrated
and the solvent ‘was renopved under reduced pressure to give the crude
product. Purification by 20 chr omat ogxaapply 28 et hyl acet at e/ hexane 1/2 to

2/1) yi el 3 mol, 729 |l ow oi ||
lvs:)mgLSs@:}gSﬁ) 9.9 e R SGHEL (43 o A as a yellow o

To a solution of 9.0 g (SR)-1,4-dibenzyl-piperidin-3-one {32 mmol} in 200 ml dry THF

%

were added at —78°C dropwise 48 ml K-selectride® (1 Nin THEF, 48 mmol). The reaction

15 mixture was stirred for 1 h at -70°C and then warmed to r.t. The reaction was quenched by
the addition of 100 ml NaHCO;-solution and the aqueous phase was extracted twice with
ethyl acetate (200 ml). The combined organic phases were washed with water (100 ml) and -
brine (100 ml). The organic phase was dried over MgSQ,, filtrated and the solvent was
removed under reduced pressure to give the crude product. Purification by

20 chromatography (ethyl acetate/hexane 1/2 to 2/1) yielded 6.5 g of the product (23 mmol,
72%) as a yellow oil.
MS:m/fe =281 (M).

Following the general procedure of example 23 the compound of example 24 was prepared.

Example 24

25 {35R,4SR)-1-Benzvl-4-(4-methvl-benzvl}-piperidin-3-ol

The title compound was prepared from (SR)-1-benzyl-4-{4-methyl-benzyl)-piperidin-3-
one in 82 % yield as an orange oil.
MS : m/e = 296.4 (M+H").

Example 25
30 (RS)-1,4-Dibenzyl-pipenidin-3-one



Fol |l owi ng the general procedure of exanple 23 the conpound of exanple 24
was prepared. Exanple 24 25

i 3SR, 4SR) - 1- Benzvl - 4- (4- et hyl - benzvl ) - pi peri di n- 3- ol Hﬁ%’: g c:g@ound
was prepared from (SR)-1-benzyl - 4-(4-net hyl - benzyl)-pip in 82
% vyield ¥ estange oil. M5 me = 296.4 (M-H+). Exanpl e FOI/ERP0/04953
(RS)-1, 4- Di benzvl - pi peridi n-3-one 10 leérrber 2003 WO 00! 75109

PCT/ EPQ( 05.104953 -18 To a solution of 13.

(SR) - 1, 4- dPFeAMionDf 438 gfS Rk doihenzy] éamomyrmémaﬁ errboxyic agiskathyl 588, 4

|

AR E%eﬂﬁ“?}‘“mhmm}hﬁ’?ﬁi??‘ﬁdﬁedm L () e g S o
added unt Feflyxed bpr 4ftds Theragtion mitereiisceaiedin 836 and NagH mwas vdded em@lepH |8mas
with et hylwaaFcﬁH?etdeTﬁgg eBhid pIHd€wal @;ﬁr&@mhpe%q rﬂésgy%hh gthgh?&?:ﬁe E@a%mﬁged

with water (2 and brine (2 ani c se ‘was
dried d\/enthd\@ﬁ(bdned mﬂatmaphateaweketﬂmhsdﬁmhn«tatemds ﬁmmﬁk)dndr’lﬂﬁfe (2 r><emmar1
pressure Lve. 9, 91 9% as bro 0] .
me = 279%?‘!?/%@“&% sty et 055 Ffr‘Héfé ét%srol‘e%ﬁﬁﬁ éerzg\'EHanl%anpound
of exanpl eedGed\pSssune W@W@@ofﬁ%@ﬁ‘bﬂ@ct:{& mmol, 91 %) as a brown oil.
(SR) - 1- Be%%l - “SR? q&% - benzyl ) - pi peridin-3-one The title conpound was
pr epar ed nzyl - 4- (4-met hyl -benzyl) - 3-oxo-
pi peri di ne-4-carboxylic acid ethyl ester in 77 %yield as a brown oil. i
MB: i e =FRBdwinlithd gencfakputiobdire for(éSRnple 25the compound of example 26 was
=Di ben;(Kja-S og% pi peri di ne-4-carboxylic acid ethyl ester To a suspension of
30.9 ¢ g 772 mmol) in 1000 mM DWF was added under argon atnosphere
portionwi se 115 g ethyl (SR)-N benzyExainglx@é4-pi peridi ne-carboxylate 20
“hydr ochl orgglg)_g_gﬁ > E@I ; ioiﬁer chal | é g ;! | able) at 0-5C. The reaction ~
m xture T eI D L ution of 45.9 nl benzyl brom de
(66.0 g, 386 mml) in 200 m

The title compound was prepared from (SR)-1-benzyl-4-(4-methyl-benzyl)-3-oxo-

piperidine-4-carboxylic acid ethyl ester in 77 % yield as a brown oil.
15 MS:m/e=294 (M+H").

Example 27
(SR)-1,4-Dibenzyl-3-oxo-piperidine-4-carboxylic acid ethv] ester

To a suspension of 30.9 g NaH (55%, 772 mmol} in 1000 ml DMF was added under argon
atmosphere portionwise 115 g ethyl (SR)-N-benzyl-3-0x0-4-piperidine-carboxylate

20 hydrochloride (386 mmol, commercially available) at 0-5°C. The reaction mixture was
stirred for 1h at r.t. and a solution of 45.9 ml benzylbromide (66.0 g, 386 mmol) in 200 m}
DMF was added at 0°C. The reaction mixture was stirred for 1.5 hatr. t. and 200 ml sat.
NaHCO; solution were added at 0-10°C. The reaction mixture was reduced to 500 ml and

1000 ml water were added. The aqueous phase was extracted three times with 1000 ml ethyl
25 acetate and the combined organic phases were washed with water (3 x 200 ml) and brine (3

% 200 ml). The organic phase was dried over MgSO,, filtrated and the solvent was removed
under reduced pressure. The crude product was purified by chromatography over silica gel

(ethyl acetate/hexane 1/8, then 1/4) to give 101 g of the product {290 mmol, 75 %) as a

brown oil.

30 MS:mfe=3524 (M+H").

Following the general procedure for example 27 the compound of exarmple 28 was

prepared.



DMF was added at OC. The reaction m xture was stirred for 1.5 h at r. t.

and 200 mM sat. NaHCO, solution were added at 0-10C. The reaction m xture

was reduced to 500 m and 1000 m water were added. Thq ﬁ\g)ue%#ﬁ ®se was

extractqg g@ggg times with 1000 m ethyl 7; acetate and p 0105

organic % %ere washed with water (%x 200 m) and brf’ﬁE/F(P

The organi c phase was dried over I\/gSO4 3

renoved under reduced pressure. crug roduct was purified by

chr omat ogr aphy over silica gel (et %ﬁ‘mgee% at e/ hexane 1/8, then 114) to

gi5\£e41(()1 (8RDPA - IT:dmieTlmww }rx]xﬂaﬁemmquﬂﬁp%ld:as @carbbﬁm and ezt?acesdvs m e =d
ol | owi t he gene ure, exa t onpoun

of exanp @%@%&EP%@%@@&P 9 K é%gﬁg W_*}Ooéﬂ’? tfb“?v EE 04953

- 19 Exarrﬂiyércﬂ:&ilcfnde and 4-methyl-benzylbromide in 73 % yield as a brown oil. '

SR) - 1- Be ( enzyl ) - 3- oxo- pi peri di ne-4-carboxylic acid ethyl
ester Qé%[rf’{}% égﬁ%égxﬂiaas prepared from

"(SR) - N- benzyl - 3- oxo- 4- pi peri di ne-carboxyl ate hydrochl ori de and
4- et hyl - benzyl bromide in 73 % yi el &xasple Iy own oil. M5 : rule = 366.4
(MrH) . E : 2- ( | Qr @- et hanesul fonvl )-phenol To a solution of
4.6 g 4- (2*%h RS AR phenol (24.4 mol) in 100 M MeOH were
added at r.t. 22 5 g oxone (36 6 mol ). The reaction m xture was stirred
for 16 halo 8&lution of4.6 it (Rrdied-ahdstlfueybeptied ol 4nasistdl ind A0hm] MEEBH. The
filtrate msﬂg&g@gntrated undgr _ reduc d ressure, .dissolved in eth I
acet ate affde Tityd 28 KK WAG-8 mmeheTheime i misynevasstirmskles 1
extraghed. ¢ Viie@ed dnll tﬁé BHd A& 830 & w :qu&mbm@ﬁ:tpdw@m eorlcamééd W%H@r dr i ed
over MBSO4 and the solvent was removed under reduced pressure. crude
product VIESUGsAAESse, Bisatveddnathabiapsard eashsritivie vet westhihe combmed
acet at e/ hﬁ;&@é\% pHa3ds viede gitya%te'd' n\“ﬂceQu% &f‘ly]tﬂ@ta&r Q“AHQEF{b%QEdgorﬁ%?c@a %"’h' te
sul dp eno

solid. C{S m e= 2208 r’rP 4- (2-Chl oro-et hv
ried over MgSO4 and the solvent “ aq removed under reduced pressure. e cru

%00 ).
iltrated and the sol vent was

product was purified by chromatography over silica gel (ethyl acetate/hexane 1/3) to give
13 4.6 g of the product (20.9, 86%) as a white solid.
MS ; m/e = 220 (M).

Example 30
4-(2-Chloro-ethvlsuifanyl)-phenol

To a solution of 5.0 g 4-(2-hydroxy-ethylsulfanyl)-phenol (29 mmol) in 100 ml CH.Cl»
20 were added at 0°C 2.6 mi pyridine {32.3 mmol) and 2.34 ml SOCI, (32.3 mmol), dissolved
in 10 ml CH:Cla. The reaction mixture was stirred for 1 h at r.t. and then quenched by the
addition of water. The organic phase was separated and washed twice with sat. NaHCOs-
solution. The combined aqueous phases were extracted with CH,Cl, twice and the

comnbined organic layers were dried over MgSO, and the solvent was removed under

It
i

reduced pressure to give 4.6 ¢ product {24.3 mmol, 83%) as a yellow oil.
MS:m/e= 188 (M).

Example 31
4-(2-Hydroxv-ethvlsulfanv])-phenol

To a solution of 10.9 g 4-hydroxythiophenol (87 mmol) in 200 ml MeOH was added at 0-3
30 °C 87 m! IN NaOH (87 mmol). After the reaction mixture was stirred for 10 min 6.1 ml

bromoethanol (86 mmot) dissolved in 100 ml MeOH was added. The reaction mixture was

stirred for 3 h at r.t. and the methanol was partly removed under reduced pressure. The

residue was poured to a 1:1 mixture of ethyl acetate and saturated NaHCO;-solution and



To a solution of 5.0 g 4-(2-hydroxy-ethylsul fanyl)-phenol (29 nmol) in 100

m CH2C1l2 20 were added at 0C 2.6 ml pyridine (32.3 mvpl) and 2.34 ni
SOLI, (32.3 mml), dissolved in 10 mM CH2Cl 2. The react i1§$m%<r\tﬁ§r§ Jyes
stirred for 1 h at r.t. and then quenched by the additi gnNYEMREE €99 The

or gani ¢ YR98518s separated and washed twice with sat. NaMCI/EF08/84953i on.

The conbi ned aqueous phases were extract2d-with CH2ClI 2 twi ce and the

conbi ned organic |layers were dried over 1\4gSO4 and the sol vent was renoved
under 25 thecureenic phessvassepaatgilidried ever MgSeHuldtratedang thssillveng 894 removgd

yel | ow oi : = : |8, o 1

2 o e T SR LSk P bl by romyoggaply oyer slca gl ethyl

4- hydr oxyeéfitspthenaie /8 1o A it give 124@ prodnetdif- hasmalddkth) as aoutdte sglid.C 87 ni

IN NaOH (5 . ) 176f4@r the reaction mxture was stirred for 10 min 6.1 ni.
br onoet hano% 86 Mo di ssolved in 100 mM MeOH was added. The reaction

m xture was stirred for 3 h at r.t. and the nethanol was partly renoved
under Peduced pressure- The residue WeSAPBES to a 1:1 mi xture of ethyl
acetate and saturated NaHCO3-sol ution and 10 Novenber 2003 WO 00/75109

PCTI EP00104953 -20 the organire,lPBsS aSoseRa Qhadlaigy) ed over MySO4,
filtrated and the sol vent was renpbved under reduced pressure. The residue
was purified by chromatography over silica gel (ethyl acetate/hexane 3/2
to 2/1) to ¢isredientsa g product (78.7 mmol, 91 % as a™@ieeletolid. MS : me
= 170 (M 1. E\WRdmpdukabl et Formul ation {¥et Gognul atigpn) smgr edi entsny /
tablet 1. Active cqonmpound525100500 2. Lactose Anhydrous DTGL2510530150 103.
St a- Rx 158068636 APhygredsdetyst al 11 ne Cefful 0sd883030188 5.1%kgnesi um

St ear afpe1314:a T o6 7167167831 15 Manuf acguri nggProcedyre: 3p

4. Microcrystalline Cellulose 30 30 30 150
5. Magnestum Stearate 1 -1 1 1
TOTAL 167 167 167 831

Manufacturing Procedure:

—
wm

1. Mix [tems 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granulation at 50°C.

3. Pass the granulation through suitable milling equipment.
4,

Add ltem 5 and mix for three minutes; compress on a suitable press.

20 Capsule Formulation

Ingredients mg / capsule

1. Active compound 5 25 100 500
2. Hydrous Lactose 159 123 148 - - -

3. Corn Starch 25 35 40 70

25 4. Talc 10 15 10 25

5. Magnesium Stearate i 2 2 5
TOTAL 200 200 300 600

Manufacturing Procedure:



1. Mx Itens 1, 2, 3 and 4 and granulate with purified water. 2. Dry the
granul ation at 50C 3. Pass the granul ation through suitable mlling

equi pnent. 4. Add Item5 and m x for three m nutes; conpress on a suitable
press. ?@%%%gg% Formul ation |ngredientsmy / capsul e 1.10Aqveqwer 200
conpound 0 2. Hydrous Lacto0sel59123148- - - 3. Cor PURY8354070
2;4. Tal c10151025 5. Magnesi um St ear at eX225 TOTAL200200300600 Manuf act uri ng
Procedure 04953 -21- 1. Mx Itens 1,
2, and 3 |§f§§%%{gggg&%3wa§@%l%é%ﬂ EC;'(-)Ir'r:rFQ.\géq Add Itenms 4 and 5 and m x
for 3 ni nutdel Iteds 4 Bnd b andtgixfosdintinbles capsul e. Tablet Fornul ation (Wt

G anul at i / tablet 1. Active conpound525100500 2. Lactose
Anhydrous%%llgkggfgg&g%@zg Rx 150066630 4. M crocrystalline

- Cel | ul 0se303030150 105. Magnesi um St earat el225 Manuf act uri ng, '
Procedur e: TOTAL16716; 167835l abletMoxmuiation (Wet Sramulanohl4 and granul ate with
purified water. 2. Dry the granulation at 50C.

5 Ingredients mg/ tablet
1. Active compound 5 25 100 500
2. Lactose Anhydrous 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
10 5. Magnesium Stearate 1 2 2 5
TOTAL 167 167 167 835

Manufacturine Procedure:

1. Mix Items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granulation at 50°C.
15 3. Pass the granulation through suitable milling equipment.

4. Add Itern 5 and mix for three minutes; compress on a suitable press.



. 15 3. Pass the granulation through suitable mlling equipnent” 4. Add Item5
12405-20x1 for three m nutes; conpress on a suitable press. 19-05- 20(@3 5,20004953
000004953 | Cains.1. Corrpounds of 1 eneral forrmula OWN 10 N
wherein HO 10 Novermber 2003 | R signrfy hydrogen or hydedoyemBar Ziagni fy
hydrogen or nmethyl; and x signify -0- or -CH2-; and their pharnmaceutically
acceptable acid addition salts. 2. A@gmpound of fornmula | in accordance
with claim'l, which is 4[-2-(4- benzyl - pi peridine- 1-yl)-ethanesul fonyl]
- phenol . 3 A compound .of fornmula I in accordance with claim1, which is

4-12-(4-p | ox i di n- et hanesul fanyl'] -phenol. 4. A conpound
of forrrula I %'/Iﬁpgﬁ%‘%r(geﬁﬁ%enﬂaﬂ%?é%m 1, which is (- ) - (3 R4R) - or
(3S,4S5) -4-benzyl- 1- [ 2 - (4-logdooxy- benzenesulfo - ethyl] -

pi peridin-3-o0l. 5. A conpound f $~Q/m>l. nce with claim i,
which is (3S,4S)- or (3R nzyI | | 2 ( dr oxy-benzenesul f onyl )
-ethyl] - piperidin-3-ol .y corrpoun | n accorda' nce with

claim1l, ich is (3RS, 4RS) - 4 -b enzyl - | (2-
ereln

(4-hydroxy-benzenesul fonyl)- ethyl | -pi per| din-3-o0ol, 7. A conpound of
formula | m accor evmth aimi, whichis (-)- (3R4R) or (3S,4S) - 1-
[2- (4- hy oXYy- Eﬁé‘ﬁ ‘tﬁF’PBﬁW‘%m’%t hyl] -4-(4- nethyl -

benzyl ) - piRer i dignify-hytrogén cAnredighamdd of fornula | in accordance with claim

1, WhIChI (+) ) - (3S,4S)- I- [ 2- (4-hydroxy-berizenesul fonyl.)
“ethyl] - éé”ﬁ‘ﬁ@ r-LHs

and thelr pharmaceutically acceptable acid addition salts.

2. A compound of formula | in accordance with claim 1, which is

4[-2-(4-benzyl-piperidine-1-yl)-ethanesulfonyl]-phenol.

3. A compound of formula I in accordance with claim 1, which is

4-[2-(4-p-tolyloxy-piperidin-1-yl)-ethanesulfonyl}-phenol.

4. A compound of formula [ in accordance with claim 1, which is

(-)-(3R,4R)- or (35,45)-4-benzyl-1-[2-(4- hydroxy~benzenesulfonyl) -ethyl]-
piperidin-3-ol.

5. A compound of formula I in accordance with claim 1, whichis
{(+)- (35,45)- or (3R,4R)-4-benzy1—l-[2~(4-hydroxy~benzenesulfonyl)—ethyl] -
piperidin-3-ol.

6. A compound of formula I in accordance with claim 1, which is

(3RS5,4RS)- 4-benzyl-1-[2-(4-hydroxy-benzenesulfonyl)-ethyl]-piperidin-3-ol.

7. A compound of formula I in accordance with claim 1, which is
]
{-)-(3R,4R)}- or (35,48)—1—[2—(4—hydroxy—benzenesulfonyl)—ethyl]-4-(4-
methyl- benzyl)-piperidin-3-ol.

8. A compound of formula I in accordance with claim 1, which is

(+)-(3R,4R)- or (38,45)-1—[2-(4-hydroxy-benzenesulfonyl)-ethyl]—4-(4—ethyI—
benzyl)-piperidin-3-ol.

AMENDED SHEET



benzyl ) - pi peridi n-3-0l, AVMENDED SHEET 10 Novenber 2003 WO 00/75109

PCTI EPOQ' 04953 -23 9. A conpound of forrmula I in accordance with claiml,
which is (3RS, 4RS)-1-[ 2-(4-hydroxy-benzenesul fonyl) - et

]-4- (4-methyl - benzyl ) -piperidin- ol . 10. A medicament comta&¥gT 60%° or
nore con®UM@SIAccording to claims 1-9 and 5 pharmaceut i EGT/EPOPREF3
excipients for the treatment of disease®.- 11. A nedicament in accordance

with claim10 for the. treatnent of g{sease thch i %hude acute forns of
neur odegeher dt FemPedRAeiformulg I in perordangg withclagmal, phie chronic forns

of neur odegengRr8REN 1 JuCR- Al ilyZBrdizEREuISortii S &RGR-4- PRI A YN 8y A pHRAREN -
Hunti ngton's di sease or ALS (anyotrophic l'ateral sclerosis)

neur odegener &4 on 10 associ ated with bacterial or viral |nfect|ons and,
-di seases such as schizophrenia, anxiety, depression and chronic/acute

pain. 12. IOAﬁthGR&&elecfon@ilﬁﬁ@rdnB@r fhoroBRAPethdifactordmy @ daims 1teinded in
cIa|n11 whi ch proces rj ses g reactin dﬁ ound of formula 15 HO H
11 111720 wPEHPRERRG iﬁHH’rb PR e tﬁ*‘-’&‘%’“@&‘%‘p% ¥ formula 0,0 R R2 1
wherein the substituents are described in claim1,

11. A medicament in accordance with claim 10 for the treatment of diseases which include

acute forms of neurodegeneration caused, e.g., by stroke or brain trauma; chronic

forms of neurodegeneration such as Alzheimer's disease, Parkinson's disease,

Huntington's disease or ALS (amyotrophic lateral sclerosis); neurodegeneration
10 associated with bacterial or viral infections, and, diseases such as schizophrenia,

anxiety, depression and chronic/acute pain.

12. A process for preparing a compound of formula I as defined in claim 1, which process
comprises

a) reacting a compound of formula

with a compound of formula
R‘[ RZ
L
X

to a compound of formula
Q o /\/RQ

wherein the substituents are described in claim 1,

and, if desired,



and, if desired, 1 0 Novenber 2003 WD 00175109 PCT/ EPOO/ 04953 -24 b), -
converting the conmpound of fornmula | obtained into a phapReHbrahdy
acceptable acid addition salts, ¢) and, if desired, converting a racenic
m xt ure WRX@751%8 enanti oneri c conponent thus obt ai ning (nﬁQ¥é§mWM$ﬁre
conpounds. 13. A conpound accordi ng to&tains | - 9 whenever prepared by a
process as clained in laim 12 or hy a qui val ent nmet hod. 14. The use of
conpounds of @ofﬂﬂv%lvggb‘wﬁmw% Sl Sptainestinip 2 pharmissHAY ur e of
medi cament s cont.aieptable A€additigREAtgconpounds of fornula | in the treatnent
of 10 di seases, wherein the therapeutic indications include acute forns of
neur odegener at,i on .guse , €.9., by stroke or brain trauma; chronic forns
of neurodegeﬁarépﬁdﬁ S%¢f as Al zheimer' s di sease, Parkinson's disease,
Huntington's di sease or ALS (amyotrophic |ateral sclerosis);

neur odegener atdradriggsoacahrdnistins i@dtsehhatio Geriv combohdiht elais abitsiningnd,

di seases such as ﬁghizo hreniﬁ, anxi ety, depression and chroniclacute pain. .
15 15. °The i VR PIHRUESCOMRMMbef ore descri bed. ~~

13. A compound according to claims 1 - 9 whenever prepared by a process as claimed in

claim 12 or by an equivalent method.

14 The use of compounds of formula I according to claims 1 - 9 for the manufacture of
medicaments containing one or more compounds of formula [ in the treatment of
10 diseases, wherein the therapeutic indications include acute forms of neurodegeneration
caused, e.g., }:;y stroke or brain trauma; chronic forms of neurodegeneration such as
Alzheimer's disease, Parkinson's disease, Huntington's disease or ALS (amyotrophic
lateral sclerosis); neurodegeneration associated with bacterial or viral infections, and,

diseases such as schizophrenia, anxiety, depression and chronic/acute pain.

15 15%. The invention as hereinbefore described.
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