Titl e: ETHANESULFONYL- Pl PERI DI NE DERI VATI VES [err] Abstract: The
invention relates to conpounds of general formula (1) wWaei&kmpBr 2640ni fy
hydrogen or hydroxy; Rerr] signify hydrogen or nethyl; and X signify -O
or -CHl efydoor7s2gyd their pharnmaceutically acceptabl e aci d @egipdoiosgal ts.
It has been shown that these conpounds have a good affinity to the NVDA
receptor and they are therefore useful in the treatnent of diseases,
wherein the thérapeutic indications include acute forns of

neur odegenerati on caused, e.g., by stroke or brain trauma; chronic forns
of neurodegeneration such as Al zheinmer's di sease, Parkinson's disease,
Huntington's di sease or ALS (anyotrophic lateral sclerosis);

"neur odegenerati on associated with bacterial or viral infections, and,

di seases such as scki heidongl -Eprretine ; tyegn and chronic/acute
pain. 10 Novenber 2003

The present invention relates to compounds of the general formula

0\\ B . s
S R
HO X I

wherein

5 R'  signify hydrogen or hydroxy;
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
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ompounds of formula I and their salts are generically, but not specifically, known

compounds, described in WO 95/25721. They are described to possess activities on the
glutamat receptor or AMPA receptor for the treatment of diseases which are related to
these receptors. Furthermore similar compounds are described in EP 824 098, in which the
piperidine ring is substituted by a hydroxy group in 4-position. These compounds are

20 described to possess activities 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.

]
]

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

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

172}
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PCT/ EPOO/ 049
are I%%/IDA 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
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(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.

® Inhibition of [3H}-Prazosin binding indicates affinity for o-adrenergic receptors.

* 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
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conprises a) reactlng a conpound qfy I 5n5109 with a conmpound of
formula to a compound of formula HO|HO erein the substituents are
descri bed above, and, if desired, X 1

to a compound of formula
o, ,0 1 )
: S R R
N e as ove)
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
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Synthesis of enantiomerically pure 3-hydroxy benzylpiperidines



OH 83 - 92% COH

00/ 75104 HC .
K- Sel ectri deTM

90 - 97% H2. Pd/C OH X NaOH, r. L Xlv R2 =

2003 WO
2%.Y

JONFEABELROM ¢ he

rel ux 9t-93% PCT/ EPO0O/ 04953 X1/11 7
-78 Ctor.t. RR = H CH3 The detail ed

above neMQ ¥BH0%r ocesses is described in Exanples 1 - 31.POWEPRMBIONed

H CH3 Synthesis
of enantionerically pure 3-hydroxy benzyi pi peridines 10 Novenber
Et OH

earlier, the conpounds of fornula I

and &heir

phar maceutical |y acceptabl e

addition salts possess val uabl e phar macodynam c properti es.

They are

NVDA- r ecept or

subt ype sel ective bl oékkeme3whi ch have a key function in

nodul ati ng neuronal

act t hem ke | ayers
I n nmedi ating processes ﬂ%gh¥5§?ﬂ6m§%€§ %%%%ﬁ? ¥§Q%ﬁgh§§ wel | asylgarﬁlng

and nmenory formation.

the test given hereinafter.
R (R, S")1-a-(4- Fwdroay phenyl ) - D- met hyl -

propanol ) Mal

Un The conpounds were investigated in accordance with
Met hod | 3H—Ro 25-6981 binding (Ro 25-6981 is |
(phenyl - et hyl ) - 1- pi peri di ne

used. ©Menbra

IllnsdoiifftFRno rats

@hlng bet ween g150- 200 g were
HCI, E10H
reflux Rz

10

N
O~ N
NaH r.t 91 - 93%
40 - 65%
XV xvil
. | K-Selectride™
72-82% | zgclort

s

The detailed description of the above mentioned processes is described in Examples 1 - 31.
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As mentioned earlier, the compounds of formula I 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.
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
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
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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
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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
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addi tion of NaCH).” A 10-nM stock solution o
f r om pur e saline containing (in mM): NaCl 150, KCl 10, MgCl: 1, CaCl, 3, HEPES 10 (pH = 7.3 by

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, MgCls 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
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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



DMSO. Test solution were made by at | east 1000-fold dilution of the stock
solution into the extracellular saline. The glass m cropipettes for

whol e-cel | patch-clanp recording were 20 filled with a Cﬁn ai ni ng éi n mv:
KCl 110, &@A 10, HEPES 10, MyCl2 4.5, Na2ATP 4, Na2-p &gﬁw@? 240%he 20,

creating’ 3% 200 g/m (pH = 7.3 by addition of KOH). TRETHABVUIe |
configuration of the patch-clanp techn‘i]o}u‘e was used for the experinents.

Cells were clanped to -80 hol di n ential_.and repetitively (0.1 Hz)

Stimil at GoR By ARG g Eh A 40 Bk BRE Rom it Ui RO BinSkpEB AT S oni ng

depol ar i g8inpoind &ra2€¥stdd oniV/1dashhedeat . y1s 10l hawaHebystandtyP gorpihar i sation of:
current was rec;)‘r ed for at | east

50 ms duratioon to.-120 nV. .The . nepbrane.
Sonn ( 1@oskiRhon O ILERETL- <CBUITS b ABBTITEAT TGS EiBomIS e FHOR hen 1 or
anot her fefflect 3= Y607 {ii RT€LV abscdntrapoaFehce of two different concentrations of

t he conpound. The, current applityde L[test) at th n ch conppund
appl i cation int eﬁ?&FeW@“ﬂ%}‘ﬂé aB;Ot WTE Otctﬁi‘thrﬁlng%I PE‘@E@Q’PPB rol)
30 duri ngudné ounid praliucdedsitbin PEY &ftbct, 0Cs@IveLlaBEIRd e >NOnGENiARe ef f ect of
t he conpound: gffe t gl-LtE%It/Lcontrol 100. Conpound concentrations were
chosen i fOHEEHT Wéfé'b’é CIEGAOYY I ER$C FHEPNGeD Hr -the expected 50%
inhibitory concentration (1C o). If after the first experinent the 1C50
turned out to lie outside the range between the two chosen concentrations

the 10 Nove r 2003 /75109 PCTI.EPQO/ 04953 -11 cqncentrations were
changed to br IE8F‘PPHBX§|O?§8"PH]1“SHE‘1%‘T'Y "rf'dh(?ffdﬁrdlfﬁ‘é‘rl?leg’.mﬁéﬂ Wihpound was
t est edo orphaimadeadtally i@ eexxepibsts chd Be InCoBpotmed inentRlatdphfehad sl dRage
popul at i Qn of .all e%c nt-qffect val jues .b%/. nor].-tlhi near {%essi on using the
funct i on 108 SRR (Solpr pral o Eagenferal RRHRtoR T BRFRENSa RIHERRTRSE: ons
hi gher t hdjuvaft Whweiske, foobxdnesie astgarié odhopddnid inkhecaenemaatadals isuenad watst, t o
produce Iﬁs- than 50 O/%effgct, | C50 was ,l abel I@d s "> 10 M']‘a[nd the1
conpound SHREMCREP S FRF s BRSBT P REAPET 1E E59elr olbanm Pbyalkfiane-glxepls
conpoundsindfthé RkdrBkanpleastbldiaiate bl Sepasuhiariaisnlideses kkadblesoget her wi th
| o pharmaceuti.cally inFrt excf.i Bitjfpts can,be incorporated inta standard
P8, Y OER

phar mag eut'PRAT LGS SHReH ARpPRULIGTSy SHPENSIONS Pararipers)
appl i cat i Riaretduticdladiisurd mplainiasdudd g@bervaiis) Caibilizanl feitilsor ehnlsifenanl e,
organi c or inor ﬁani [ net[:?t carrier materijals, €u§h ag, vi%t er, %Eil atin,
| act ose, BFAPCHS BES 'OMOSTELF RESSUTE 8F & 39 apRY Anfse bf prarmysytica
pol yal kyl gegargliorsahs alsakentahtothiektherdpatiplle sctdfe ubafafBaeut i cal preparations
insolid formare tablets,
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
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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 %).
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2 iie 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-benzenesulfonvl)-ethvll-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.
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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:m/e=376.4 (M+H"), [a]if =+ 39.81 (c = 1.66, chloroform).

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




Example 2 4- 2-(4-p-Tolvloxy-piperidin-l-yl); ethanesulfonvll|-phenol The
title conpound was prepared from 4-(2-chl oro-et hanesul fonyl ) - phenol and

4-p- tolyloxy-piperidine (prepared according to J. Wﬁﬁ%’ 200%1,
309) in 59 %yield as a 15 white solid. M5 me = 3764 0% 4
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solid. BOE%deV‘g-O]B?G 4 (MtH ), [a]lp = + 39 81 (¢ = 1.66, chl orof orm.
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-1)-ethyl -4- 4-methvl-ben 1 - piperidin-3-ol The title corrpound was
prepared from 4-(2-chl oro-ethanesul fonyl)-phenol and (3R 4R)-

(:3S, 49P- 4- (4- et hyl - benzyl ) - pi per i di Axamglein 51 %yield as a Whl te foam

(+)-(35,45)- or (3R4R)-1-{2-(4-Hvdroxv-benzenesulfonvl)-ethvl]-4-(4-methvl-benzvl)-
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 = 390.2 (MtH+), [u ]2D0 38.27 (¢ = 1.02, chlorofornm. O Exanple 7
(+)-(3S,4S)- or

(3R, 4R)-1-12- (4- Hvdr oxv- benzenesul fonvl ) -et hvl | - 4- (4- met hvl - benzvl] ) -

pi peridin-3-ol The title conpound was prepared from NG RFREY bos
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(3R 4R)-4-(4-met hyl - benzyl )-piperidin-316L in 31 %yield as a white foam
13 M5 : nfe = 390.3 (MtH+), [a ]'-n = + 39.01 (c = 1.05, chloroform.
Exanpl e 8 3SR 4SR -1- 2- 4-H droxv- beanglesal f onvl -ethyl -4 4-nethvl-bent
1i eridin-3-o0l The title conpound was prepared from

4- (2-chl
(3SR, 4SR) yI= & =3-0l in 30 % yield as a white
solid. 20 M5. nle = 390.3 (MrH+). Preparation of internediates Exanple 9°
3S 45 - ofhgRlumupanrBerssprepased fiome(38.4R)- 26 (19345)46)ditpanzyl-piperidine-3-ol .

(3R, 4R)'ﬁn%@ol%?é?&ﬂiﬁl&?{sigﬁ.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 nospherMs : npeesmur(@ijafo BOE- ton (2 .14 kalorémemHon mixture was filtrated
and washed with ethanol to give 205 ng of the product (1.1 nmol, 94% as a
white solid. M5S: me = 191 (MtH+), Ja]p = + 42.8 (¢ = 1.17, chloroform.

30 Foll owi ng the general procedure agyerpl e 9 the conpounds of exanple 10
to exarrpl%Sil{zl;sr{y%ggergpleﬁigggtn;g,&overrber 2003 wo oon5109 -14 Exanple 10 3R
4R - or - 4-BenzVvl- 1 eridine-3-ol PCT/EPQ104953 The title conpound
was prepared . from (3R 4R)- or (3S,4S)-1, 4-di benzvl-piperidine-3-01l in 97 %
yiel d as H'eWiiosapRang was pyeparedrfrem33BASRM! 4-flbenayl (piperidina-B-dl i 8826 1. 14,
chl or of oryihid aBXa8Rkessbll. (3SR, 4SR) - 4- Benzvl - pi peri di ne- 3- ol

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




The title conmpound was prepared from (3SR, 4SR) - 1, 4- di benzyl - pi peri di ne-3-01
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added at M6:in/e Z 281 (¥Y, NaOH: (-28. ngeot ) .11 Afhl@fdkn)h the reaction mixture was

poured to a 1:1 mxture of water and CH2Cl 2 and the organic | ayer was

separ ated. The aqueous phase was extracted twice with CHZCI 2 and the

conbi ned kaliguingthe ggrsrdl Rieseduppmetrsamale 1p scempogniieal goeple Myscsamal t he

‘ s]ol vent vgswgrgggpéﬁﬁpedunder reduced pressure to give 350 ng of the product
(12. 4 mol, as a yellowsolid. Ms: me =281 (M, [a]p 211 = + 45.1 (c

= 1.11, chI oroforrr) icy Follow ng the ger?eral procedure of exanple 15 the

conpounds of exanple 16 to exanpl e EXam

{(3RAR)- or (35,45)-1,4-Dibenzvl-piperidine-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



18 were prepared Exarrpl e 16 (3R 4R)-

(3S,4S9)-1, 4- Di benzyl - pi peridi ne-3-0l The title conpound was prepared from
(R -3,3,3-trifluoro-2-net hoxy-2-phenyl - propi oni c ; aci !

4R) - 1, 4- di benzyl - pi peri din-3-yl ester or (R)-3,3,3- trlfI@d\s‘B’eﬁ‘-bﬁétzﬂ%@(y—Z
phenyl - pPsp0wT$Ie aci d (3S, 4S)-1, 4- d| benzyl - pi peri di n- 3- yIPGIEERIP/H3383 %
yield as a yellow solid. Ms: me = 2811@IV9, ]20 44.8 (¢ = 1.13,
chloroform. Exanple 17 20 (3S, 4S5)-

(3R 4R) - 1eSBUma)?IZ ‘V4¥(€h14$@tqq'!nrleb%¢lkyl) p| peridin-3-ol The title conpound was

grs)epitr gg igré% ﬁw_}%il fl uoro %%Eeélhﬂ)é @?‘%E%E'ér- propionic acid (3S,

(R) 3,3, 3- trlfluoro 2- rrethoxy 2- phenyl propi onic acid (3R,
.)-1-benzyl - 4- (4- net hyl - benzyl ) - pE%l’llglgllg 3-yl ester in 98 %yield as a.

yeIIow0|I 2, Ms: rﬂe:2964(MrH+)l [@]21 = + 40.7 (c = 1.13,

chl or of or)-3.83ahy oRzthoe ’ mmmcac1d 3S, 45)-1.4-dibenzvl-piperidin-

(3349) ; 1- Benzy

prepared I xy- -p yI= proplonlc

4R) - 1- benm;@le_'-:mﬁ(:ll_xhﬁmw -benzyl) p| per| din-3-yl ester or

g g f ﬁeﬁ?ﬁ Eidzg%;lq)fa 5 Q(@@RQQ 4B @'B@aeék Rafeae;rm %ll\b?sg'ergbmg%%n 50 gl CHLCI:

enzy eri
00/ 75109 FEH ﬂd@ému"@%ﬂimsp)er xe¢ 106 o2 G%rymel)d9 bsmg der@re@maé@somnquvs

glg 'T'r ??Fuéhr OM?'i_%léaﬂé 139 ) '(—!—Tlglg a-(nQet]'Toily a3 ha ?ﬁg@&g&fgmﬂpheﬁﬁmﬂe 19 R-3

eny rop ioni'c
4- di betizythloridef1.62 grs@nmo%egbe reagkiox R)xxtgrczwetsnﬁem faod bapr-hequsastvedbbiphenv]

-propl oni Mo Q Lt d 9xu of

150 g (3@%%@%&?&%&%@%‘??@4}5&@F?\%mlﬂ S grdr %%mgfwsma SRy

wer e addewashtedd@i@, WitlsS¢rini pytriagihidakIS05-salitiosd hwgqrmbmgdquwus phases were

di et hyl a d MoSO

(S)-(+)- aF}‘ﬁ g‘”"ﬂ‘oxv §IQ bh fhiint E%%’b’%@%@%?‘%‘ﬁ’ﬁ;‘?@éﬂ{” NS MR TS (1. 62

g, 64 mme)lveﬂMEmrrem@Wd)lmdﬁXftdmed PEESSUSE pm&ﬁtﬂcmde EOHuﬁths purifiegbEnched by
15 chromatography over silica gel (CH.Cla/hexane/NH; 50/50/1) to give 750 mg of the

acl

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 (5)-

28]
Sl

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



the addition of 50 mMl water and stirred for 30 rein. The organi c phase was

separated and washed twice with 50 ml saturated NaHCO3-sol ution. The

conbi ned aqueous phases were extracted with CH2Cl 2 and the conbi ned

organi c phases were dried over MySO4. The solvent was rEhRYeRPEHEEF

reduced yoawgare® and the crude product was purified by S pormrad/egsaphy

over silica gel (CH2d 2/hexane/ NH3 5015Q%1) to give 750 ma of the product

(15.1 mMmol, 28 %9 as a yellowoil. MS: nmle = 498.2 (MtH*), [a]20 = + 106.0

(c = 1. 02yelioht@t.of orm) . Fol | owi ng t he general procedure of exanple 19 the

conpounds 1%1; exan‘gl e 20 to exanp 22 were g E)red 20 Exanple 20

(R) -3, 3, M imfejor - méx{ﬂbpﬁe}%&(ﬁmw hlorefera)-( 3R,

4R) - 1, 4-di benzvl -pioeridin- 3- | ester or R-3 3

- 3-trifluoro-2-nmethoxv-2-phenyl - pI‘OpIEI’lIng: l@ﬁ d 3S 4S)-1 4-di benzvl -

pi peridin-3-ylester The title corrpounaal WA S prepared from

(3SR, 4SR) MMMOMZ}DBGMI Dammioﬁﬁ)acleSR 4R)-1-benzyl-4-(4-methvl-
. |

(+)-al Qhaggﬁ%ﬂ _chl ori de i n129 Soyield

as a yeél | ow hegylop
chl or of or 4§ ok eZEerret hoxv 2- phenyl pr opi oni c

acid 3S . er
R -3, 3, 34%%‘ Fuorgg&uﬁd s g%é %M) p4r E‘g F‘gﬂlyglbg%ﬁy 'P’:?ﬁ"éfﬁe'
-1 -benzvl amd (54 {rretdipha-betoxl )algdmpmﬂuudrcnnahylphewﬂ:emyﬂ'ﬁﬂoxti&ié ine36caypadnsd awas
pr epar ed {,eq%mél?»SR 4SR) - 4- (4- met hyl - benzyl ) - pi peri di n-3-0l and
(5)-(+)-a a- et hoxy- al pha-trifl uoronet hyl phenyl acetyl chloride in 33 %
yi el d s mglqnmoygmw( g [a\wg)oéyﬁgpglwéﬁr@g Q4953 -17 yellow oil Ms:
me = 512.3 (MtH}), [CC ]2 c = 0.98, chioroforn Exanple 22
(‘R) -3, 3, 3-Tri fl vor o- 2- met hoxy- 2- phenvl - propi oni ¢ acid (3R
4R) - 1- benzyl - 4- (4- et hvl - benzyl) peExadilpiezé"yl ester or
(R -3, 3, 3rdqi er%ﬁrpl_a’e yl-propionic acid (3S, 45)-I
- benzvl - 4= n-3-vl ester The title conpound was
prepared from (3SR, 4SR) 4- et hyl - benzyl ) - pi peri di ne- 3- ol

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

.: Q)4

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



and (S)-(+)-al pha-nmet hoxy-al pha-trifl uoronethyl phenyl acetyl chloride in 36

%yield as a yellowoil. 10 M5: me = 512.4 (MH}), (a]p—-631(c:
1.06, chloroform. Exanpl e 23 3SR 4SR)-1 4-Di benzyl - di n To a
solution of 9.0 g (SR -1, 4-di benzyl - pi peri di n- 3- one (32 ﬁﬁiﬂ" mibﬁr m dry

THF  wer é"’%@ﬂﬂ@bﬂat _78C dr opwi se 48 m K-selectride(r) (1H¢1IIEPWHII95348
mml ). The reaction 15 mixture was stirdd for | h at -70C and t hen warned
tor.t. The reaction was guenched by the addition of 100 m

NaHOO3- solt@tdisehittigR®t { ha edgRbbdsdiprrayk 3vaie- Elksrﬂ@@?e@dcqrhﬂ@éiqmctdkﬁthﬁtdqspr
acetate (2444 100
m) and EI’I ngqrﬂollg)% ﬁP&?%imgrreggﬂfdgﬂgg?;?%é ri e oveS’ %‘g?ﬁ}% ?‘I t(rsat ed
and the s&fad lards h. Teemreeiprumadire whrookdie 836 and Na@Hjiwee addesl entilgd 8

duct . 4 r n
R

MB: M e=28thq ddmbikal diguringhiskewgenershtd pithoadin2 x0fotaxBrpderad (2 hel encmnound

of exarrpl 24 was_ pr
i 3SR, 4SR) - The geeiog eh 5{)‘13*ﬁ@tﬁﬂwer@gﬁ%@')zfﬁgfﬁﬁéf‘r'ﬁiﬂh@ slynt yer¢meved wiskgpound
was prepateictd pms(LSR)oglvetﬂemgyf the-frdda@t(BY hrrRslNgy bY)-ab b Pesivdion- 3- one in 82

%yield a . M5 nme = 296.4 (MtH+). Exanple 25 30
(RS)-1, 4- H%erﬂ%v Bg?eﬁ‘g ‘i di n-3-one 10 Novenber 2003 WO 00! 75109

PCT/ EPQ(c) 104953 -18 To a solution of 13.5 g
(SR) - 1, 4- dobewing thSzamaal picpetiird foresxdmple 1otky kompaand ofbhyhplest efas ( 38. 4
mml) HP 20e n1r t hanol were added 47.5 ml HC (37% and the yell ow sol ution
| §x&4"For 48 h. The reaction nixture was cool ed to OC and NaOH was

'a.dded until pH 8 was reached. The aBtmeple2phase was extracted three times
"W h ned organi ¢ phases were washed

~ B RBEUEIRNEONE ) . The organi ¢ phase was
dried over l\/gSO4, fi Itrat ed and the solvent was renoved under reduced
pressur e fldegitieeo@p8und whs prieparpd Gaboc {SK)36 bamayl-4-(@1m¥hyhbemzybyr-Doro0i | .

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. A

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

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

prepared.



M5: me =279 (M. Follow ng the general procedure for exanple 25 the
conpound of exanple 26 was w prepared. Exanple 26

(SR) - 1- Benzyl - 4- (4- et hyl - benzyl ) - pi peri di n-3-one The tiitle conpo was

pr epar eqvér"]gj;g égSR) -1-benzyl - 4- (4- et hyl - benzyl) - 3- oxo- 1o, ETRPH S

pi peridin W rboxylic acid ethyl ester in 77 %yield asPETBFOUNST 1 .

MS: me = 294 (MrH ). Exanple 27 (SR)-1'%12

=Di benzyl - 3- oxo- pi peri di ne-4-car boxﬁxi c acid ethyl ester To a suspensi on of
30.9 g NaH (55% 772 mmol) in 1000 2 s added under argon atnosphere
por t i onwi(§R)-1IEengyled-fiyimetiSRbebbdls Azoxo- Bipendind-prabokdicneiLanflexyt at e 20

hydr ochl af,i (386 | . commer.ci al | il able) at 0-5C,,. The reaction

m xt ure %q%cpmp@glgg&as fﬁePﬁfEdrgF?m(éﬁg@lbg%ka F?J‘f?'%’fp‘ﬂg.‘cb“?ffa%B #ir omi de
- (66.0 g, hy8fodiiaride and 42R4QtH-bedyb ramsd LiddBMoaiel@6s a Bhewi 8ACt i on mi xture was
stirred fgg_l.S_r} ﬁt‘ln@ IEY and 200 ml sat. NaHCO solution were added at
0- 10C."’Tt‘f” rg’éﬁfig' §<J‘E r)e was reduced to 500 mM and 1000 m water were
"added. The aqueous phase was extracted three tines with 1000 m ethyl 7;
acetate and the conbi ned organi c ph&sespler%e washed with water (3 x 200 m)

and bri ne, @;FF 203 m %.gcThﬁ grgalni c phase was dried over MgpSO™4, filtrated
and the sorvemt e - reduced pressure. The crude product was
purified by chromatography over silica gel (ethyl acetate/hexane 1/8, then
114) to diwvesdodomgobs.6 ghe2prhbatoedthfi29nniyephendB( 304 asnd) iibradwnl PidOH 30 VS:
me = 352.4 ( ).. Fal | owi nggt he general, procedure for exanple 27 the
conmpound i€ a tg-tol-ypexons, éﬁgﬁé&FPOQ?OT%KFéFM mygiyEe WeG oo 3o h at

PCTI ERQQD A Fa8rated kA d Kl @INd8v AR vakhed with MeOH. The filtrate was conceptrated under

SR) - 1- Benzvl - 4- (4- net hvl - benzyl ) - 3- oxo- pi peri di ne-4-car boxyfll c aci d ethyl
gst er There@queri@r‘@%woﬁwlwggn ﬁqhé'bzg:,e@(ge gpwpshed twice with water. The combined
(SR) - N- bepgybushHXQ@vArPEREI L Rt I . THEBR R

4- et hyl fHtgl,enzy‘f,pbr om de in 756‘3&(? %eeﬁgmggmaﬁﬁggemwgic?%ﬁg% &sﬁlﬁggzegggri
(MFHE) . dried over MgSQy and the solvent was removed under reduced pressure. The crude

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



Exanpl e 29 4-(2-Chl oro-et hanesul fonvl )-phenol To a solution of 4.6 g
4-(2-chl oro-et hyl sul fanyl)-phenol (24.4 mmol) in 100 M MeOH were added at
r.t. 22.5 g oxone (36.6 nmol). The reaction m xture vvaséaithsrre% f&ﬁ %6 hat
36 r. t., filtrated and the solid was washed with | ~4eCRANGVREPE! FY35 e was
concent r&Oe¥7gHer reduced pressure, dissolved in ethyl ®REVERS453 washed
twice with water. The conbi ned aqueous-#hases were extracted twice with

et hyl acetate. The conbi ned organic |ayers were dried over MOSO4 and the
sol vent \Aﬁyfqréwﬂwhamrsewmge@riqﬁr@@sM@S.Oﬂﬁiératﬁdwdé thepyobcant wasweesngygdi f i ed

by chronma . id ( : & j i 4.6
g of the %ﬁ%ﬂﬁf%?“‘ze%ﬁé%ﬁ%%Ef@?@a;%ﬂa“vﬁ%-*?ﬁfgf‘%??&?"*‘%/ﬂ‘ﬁﬂ%?“%?@éé%%hm}l?’a ELL 50
4- ( 2- Chl opestatethgkand 3/2 smp 1) to giveAdid sTrroduedréif monolpl ®)@s g white solid.

4- (2- hydr - I nyl)-phenol (29 mml) in 100 M CH2Cl2 20 were '
added at 8"?‘25%%‘%%‘?& ne (32.3 nmol) and 2.34 nl SOLI, (32.3 nmol),
dissolved in 10 m CH2CI 2. The reaction_im xture was stirred for 1 h at r.t.
and thén quenched by the addition of B&ABPLEPhe organi ¢ phase was .
separated and washed twice with sat. NaHCG - solution. The conbi ned aqueous
phases were extracted w th CH2Gh 2 EWRG R @RHWRSraaQRRAMEd Organi c | ayers
were dried over 1\4gSO4 and the solvent was renoved under 25 reduced
pressure to_give 4.6 " product (24.3 mmol, 83% as a yellowoil. M mnme =
188 (M. ExAPPFEes® 4- (2- Hvdr oxv- et hvl sul f anvl ) - phenofi8FdaBlesol uti on of
10.9 g 4- myﬂgw&mmﬁqnol (87 mmol) in 200 m NeOH wap adsgd at 0-5 30 C
87 m 1IN NaOH (87 mmol). After the reaction mxture was stirred for 10 mn
6.1 m brénbtessAbYde®sdiby) di ssol ved!'#h 100% MeoRPwasldded. The
reacti@n mighuteiyms stirred for 3 h at g.t. agd the gethajgpl was partly
“renoved under. reduced pressure- The residue was poured to_a 1:1 mi xture of
et hyl acefalicraprysedingGaliPsRaHCs- sol ut PBn and?®10 Nov¥nbel>®003 WO

00/ 75109 BGU.EROQIQAIE3ate- 20 the organi c phase was separated, dried over
MySO4, filtrafed and the solvent was renpved under reduced pressure. The

resi due was purified by chr orrat,%%r,ﬁ&hy 106\/7er si1I6i7ca gelI67( et %)J(Il

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 Item 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:



acetate/ hexane 3/2 to 2/1) to give 13.4 g product (78.7 mmol, 91 %9 as a
white solid. Ms: nmle = 170 (M. EXAVMPLE A Tabl et Formul ation {Wet

Granul ation) Ingredientsng / tablet 1. Active conmpound525100500 2. Lactose
Anhydr ou% (%%@10530150 103. Sta-Rx 150066630 4. M cr odPy¥qvembenglos

Cel | ul 0s®¥S\ 50 5. Magnesi um Stearat 1111 TOTAL16716718 7831 4853

Manuf acturing Procedure: 1. Mx Itens 1,°°2, 3 and 4 and granul ate with
purified h r t1 0 3. Pass the granul ation

t hr ough s%g{)ﬁt%mgnl’lﬁ%%gé%ﬁ?%ﬁ%g%.ﬁll%ﬁr@%?c?rﬁglgﬁ% and m x for three

m nut es; Z okl Bewms éand Ssoidtmaiylfer presstes.20Capsul e Fornul ati on | ngredi ent sny
[ capsul . ive. 525100500 2. Hydrous Lactosel59123148- - - 3.
Corn St a%#é%?&%@fglt%ﬁgg)%g £10151025 5. Magnesi um St ear at e1225

- TOTAL200200300600 Manufacturing Procedure: WD 00/ 7510910 Novenber 2003
PCTI EP00/ 04953 -21- 1. M x TabdetrFotmutionde? Granwaterilt abl e mi xer for 30
mnutes. 2. Add Itens 4 and 5 and m x for 3 m nutes.

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.



. 3. Fill into a suitable capsule. Tablet Fornulation (Wt G anulation)
1810192004 entsng / tablet 1. Active conpound525100500 2. Lactose EP 000004953
Anhydrous12510530150 3. Sta-Rx 150066630 4. Mcrocrystalline
Cel | ul 0se303030150 105. Magnesi um St earat el225 Manuf act a0 iNegember 2003
Procedure: TOTAL16716; 167835 1. Mx Itenms 1, 2, '3 and 4 and granulate with
purified water. 2. Dry the granul atiQanft 50C 15 3. Pass the granulation
t hrough suitable mlling equipnment 47 Add Item5 and nmix for three m nutes;
conpress on a suitable . press. 19-05-2001 EP 000004953 | Cains 1. Corrpounds
of the genﬁrgl for OV 10 N ~R wherein HO 10 Novenber 2003 | R
signi fy hydr %‘EHO%?%&]FW“ IQ”i_[’éf’mfy hydrogen or methyl; and x signify

-0- or -CH2-; and their phar nacmtlocal ly accept abl e acid addition salts. 2.

A conpound of formula | in aim.LlRwhich is
4] - 2- (4- benzyl - pi peri di ne- -et han sul on;@/phenol 3. A compound of
formula | i n accor dance- Wdg aim 1,

4-12- (4- pvg in lInoxy pi peridin- 1-yl)-et hanesulfanyl] -phenol 4. A conpound
of formula 17 in accordance with claim11, which is (-) - (3 R 4R)-

35, 4S5) - 4ubenz dr oxy- benzenesul fonyl) - ethyl] -
|(oi per i Z:Ii nlhsl SngfYJhYlegf-‘ﬂorfl Xy y- yl) yl]

R? signify hydrogen or methyl; and
X signify —O- or -CHj-;
and their 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, which is
{(+)- (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
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5. A compound of formula |I in accordance with claim1, which is (3S,4S)- or

(3R, 4R) - 4-benzyl - |- [2-(4-hydroxy-benzenesul fonyl) -ethyl] -
pi peridin-3-o0l. 6. A conmpound of formula | in accorda' nce with clajm1l,
which is (3RS 4RS)- 4 -b enzyl- | - (2 - (4- hydroxy-benzﬁ)d\é%‘{‘ﬂ"fb&ﬁgw% et hyl

| - pi per WAGT8108] | 7. A conpound of formula | in accor dan®€THEPOMHOEEAI m i,
which is (-)-(3R 4R) - or (3S,4S) - 1- 122~ (4-hydroxy-benzenesul f onyl)
-ethyl] -4-(4- nmethyl- benzy])-piperjdin-3-0l. 8 A_conpound of fornula I
in accor o%ncé&?mﬁomda?fmcnuM!WCP angs withRlam) L whiciss 45)- |- [ 2-

(4- hydr oxy- bgsRzgargsul [Ra@Yhvdloxyehe¥édesaifonyl Pe®iNV-¢4- BB DenBi PBIddidia 3- 0 ,
AMVENDED SHEET 10 Noggn[%gr ZVOO%WG&V\D 00e/q751ngg9)4PCWEPE)O’ 04953 -9}2}?395. A
conmpound of f@ mula | in accordance with claim 1, whichis

(3RS, 4RS) - 1- [ 2- (4- hydr oxy- benzenesul f onyl ) - et hyl

] - 4- (4- metchyA meditaitlent @inkihingdiohe 0@ nord Bompotimetl £admifie Mifs N1i9ghdne or
nor e cgrrpoungs accor.dhn to clains.1-9 and 5 &h(ﬁ%naceuti cally inert
“exci pi ents POFPRAFELRAEAIFER T BNt fop thedreatpent d¥%€anent in accordance

with claim10 for the treatnent of diseases which include acute forns of

neur odegenerMatreditaards@tcc@danee vish ddinokEfod thdiradtmeint afdigeasghvttch tnclliidy s
of neurodegen%frszti on suchdggg Al zhei ner' s di,seas rki nson' s .di sease,

, P
Hunt i ngt on’ 8- 4F PRSP BFURIEIsngraligh rci')lbsﬁii’ceﬂ'atﬂ'eﬁlgﬂiegg f%é?lagfagyr}a; chronic
neur odegene faimst nkQradagoetaloaduit dshlbediner's dlseaa, Rarkiakod'ndiegké,ons, and,

di seases such as schi zophren] anxi ety, depressi.an _and .chroni.c/ acute
pai 1. * ATBRELEy SRR e A AL e RN G S PUDIR A Of EBegEPPned | n
cl ai mib, whixghciptedogigsbacenipos wes indctivagcihdndisaseauppunsthiophaniyl a 15 HO H
11 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

0.0

o
HO

with a compound of formula
R' R?
L
bt !
to a compound of formula

0,0

e 2
hasvel
|
o N

wherein the substituents are described in claim 1,

and, if desired,



1l 20 with a conpound of fornmula to a conpound of formula 0,0 R R2 1
wherein the substituents are described in claim1, andjgipoEgsefsshz 1 O
Novenber 2003 WO 00175109 PCT/ EPOO/ 04953 -24 b),- converting the conpound
of formu¥& 90/78¥Pai ned i nto a pharmaceutically acceptabl e BEPREATBi on
salts, c) and, if desired, converting a%*acemc mxture into its

enanti oneri c conponent thus obtai ning ptically pure conpounds, 13. A
conpound accdPdicABYEEng s Cr%“ﬂou-“dg)f\rxlﬂ’l’éﬂ@@ér"%ﬁ”é i pyermaseically a5
claimed in cl aiaBeebabld addy additi8flWAl%al ent nethod. 14. The use of conpounds

of formula | according to clains | - 9 for the manufacture of nedi canents
cont ai ni ng on ordrr,ﬁre.c npounds of formula | in the treatnent of 10
di seases, whereidRdthdesiss, rapeutic indications include acute forms of

neur odegeneration caused, e.g., by stroke or brain trauma; chronic forns
of neur odegenesmtiting atdedmisnixAlrz hgtoriBrenantosieds epmpanideit isavisaidirgease,
Huntington's di segse or ALS nyotrophic lateral sclerosis);

neur odégener atRHR AERESGORRY ™t h bacterial or viral infections, and,

di seases such as schi zophrenia, anxiety, depression and chroniclacute pain.
15 15'. Thﬁ’)_ IAnc\:lo%gbblg)nnd ?c%opcﬁrgg loncl?aeifmosrle— g%ﬂce%lepg%reﬁﬁed 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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