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The present invention relates to conpounds of the general fornmula OH RO/
\ OSSO0 whereismiRis 5 a) -C(O(CHR2)nC(OOH, 01 R b)raheraisi®l is
-N(R2) (R3) and R2/R3 are independently from each other hydrogen or | ower
al kyl, or is a cyclic tertiary am ne, optionally substituted by | ower

alkyl, 10 ¢c) -P(O(OH)2, or d) is -C(O(CH2)NNHC(O (CH2)1,N(R2) (R3); and n
is 1, 2, 3 or 4; and pharnmaceutically acceptable acid addition salts
thereof. It has been found that these conpounds of fornula | naybe used as
prodrugs O¢aselBo@npounds of formula OH HO az~z~~ O- 110 Il which are NVDA
(N-met hyl -D-aspartate)-receptor-subtype sel ective bl ockers. WO 02/ 16321
PCT/ EP01/ 09561 -2 A prodrug is in nbost cases a pharmacol ogically inactive

derivative of a parégnérudrsu HR}LeI%gleetot hﬂ arnggui res spont aneous or
enzymatic transfornﬂ%mﬁ—w‘%(—gr—rﬁr&%eéfﬂ%—erder to rel ease the active

drug, and that Tﬁ'g Sreise Iir?\ye%gorq(%elzl;ilt\és(a troyco%p%%ag 'oF the ge\:/nee';al tfé}?mﬂa{ir ent drug

OH
S\/\/N
OI\O l

wherein
R is
5 a) -C(0)(CH;).C(O)OH,

@)

)J\©AR1
b)

wherein R'is ~N(R*)(R?) and R*/R? are independently from each other hydrogen or
lower alkyl, or isa cyclic tertiary amine, optionally substituted by lower alkyl,

10 c) —P(O)(OH),, or |
d) is =C(O)(CH,)sNHC(0)(CHa),N(R*)(R); and

n isl,2,30r4;
and pharmaceutically acceptable acid addition salts thereof.

It has been found that these compounds of formula I may be used as prodrugs of
15 compounds of formula
OH

OO0

N

which are NMDA (N-methyl-D-aspartate)-receptor-subtype selective blockers.
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20 However, the advantage of a prodrug lies in its physical properties, such as enhanced

water solubility for parenteral administration at physiological pH compared to the parent
drug, or it enhances absorption from the digestive tract, or it may enhance drug stability

for long-term storage.

Compounds of formula II have limited water solubility at physiological pH, not
25  allowing bolus injections. It was therefore useful to find derivatives of the compound of
formula II to render these compounds suitable for parenteral and intramuscular

application.

It has been shown that the compounds of formula I fulfill all requirements of a good
prodrug. Specifically, it has been shown a up to 10-fold higher solubility over the parent
30 compound at physiological pH, a stability in solution at room temperature up to 48 h and

a fast hydrolysis in plasma.

As mentioned earlier, compounds of formula II are NMDA (N-methyl-D-
aspartate)-receptor-subtype selective blockers, which have a key function in modulating
neuronal activity and plasticity which makes them key players in mediating processes

35 underlying development of CNS including learning and memory formation and function.
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compounds and medicaments, containing them.

A similar compound of formula II is generically described in WO 95/25721, wherein

the general formula does not contain a hydroxy group on the piperidine ring. These

25 compounds 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 described to possess activities on the
NMDA receptor and are useful in the treatment of acute forms of neurodegeneration

30 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.

Furthermore, it is known from WO 00/75109, that the compound of formula

II is a good NMDA receptor subtype specific blocker, neuroprotective in vivo and less



hydroxy group in 4-position. These conpounds are described to possess
activities on the NVDA receptor and are useful in the treatnent of acute
fornms of weuor/odegenerati on 30 caused, for exanple, by strpPEEERSIAISFIAI N
trauma, and chronic forms of neurodegeneration such as Al zheiner's

di sease, Parkinson's disease, ALS (anyotrfophic |ateral sclerosis),

neur odegener ati on associated with bacterial or viral infectjons and

acut e/ chr ofstivegablackerypt the hEBaotassiums chanaels ard Hins vionooh lesalgsly tohave pige
compound of f M Ativickin fhad. 900d NVDA receptor subtype specific blocker,
neuroprotective in vivo and | ess WO 02/16321 PCT/ EPO1/ 09561 -4 active as

bl ockers of theLbhERG pefeasdiitdiatannatsoradite Witishé fradtitint@sion fis thel y to
have pro- arrhythmc activit man. The nost preferred indication in

i
accor dance "# nfﬂépﬁyggéﬂ%m%ﬁpgﬁtion is the treatnment or prevention of

stroke. 5 The follow ng definitions of the general terns used in the
present sdescr i phe fodloapyy definitiorssy ot generabermbeteden thdyresent desciiptiopuasptly on
appear alo i ! i i . . r al kyl"
Gonot es . SsBrsf of BHRBAHE Ml HEREp IFh ol Bork B i S imBUEL 27

carbon atons, for exanple, nethyl, ethyl, propyl, isopropyl, n-butyl,

i -butyl, t-but@suseddereis, thefgm ﬂ@wcrr%kx{ré@@tqs@\ﬁgﬁlghr-kqnbram@@%hw@lkg} oups
wWith 1-4 carhipnoatMihg frbhe17edaBonCat6mb,Fot &hatriph, »heaml,rbeﬁyl,c&%@ﬂ,eﬁ@prbfyl,
exanple pyrrol-l-yl, Tmdazol-Il-yl, piperidin-I-yl, piperazin-1-yl or
nDrphoIin-&ﬂVFﬂ>P%@VEFgé5’&Pgﬂﬁﬂﬁ@razin-l-yI or norpholin-4-yl. The term
" physi olcogiPesttrrttHoweraligl groidd a0é gnputvitd 1-peaebar atablsy 7. 4. 15 Exenpl ary
preferred are conpounds, in which Ris -C(O (CHAPOCOH and nis 2, for
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est er. Fur pheridp-&fybdiraiazind -d ofpeoundelin-fyl Ra¢feredagepipayazing -yl or
morpholin-4-yl.

The term “physiological pH” means a pH of about 7, preferrably 7.4.

15 Exemplary preferred are compounds, in which R is —C(O)(CH,),C(O)OH and

n is 2, for example the following compound:

Succinic acid mono-{(3S,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-
phenyl} ester.

Further preferred are compounds, in which R is

@]
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and R! is morpholinyl, 4-methyl-piperazinyl or -N(R*)(R?) und R*/R? are independently

20

from each other hydrogen or lower alkyl.

Examples of such compounds are:

25 4-morpholin-4-ylmethyl-benzoic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester,
4-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (35,4S5)-4-[2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl]-phenyl ester,
3-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (35,4S5)-4-{2-(4-benzyl-3-hydroxy-



and R1 is norpholinyl, 4-nethyl-piperazinyl or -N(R2) (R3) and R2/R3 are

i ndependently from each other hydrogen or |ower al kyl. Exanples of such
conmpoundw@r®16326 4- nor phol i n- 4-yl net hyl - benzoi ¢ aci d PCT/EP01/09561
(3S,4S)-4-[2-(4-benzyl - 3- hydroxy-pi peridin-1-yl)- ethanesul fonyl] -phenyl
ester, 4-(4-nethyl-piperazin-1-yl methyl)-3enzoic acid

(3S, 4S) 4-[2-(4-benzyl -3-hydro eridin- 1-yl) -ethanesul fonyl] -phenyl
ester, 3- pmenétmwyl)mtbem@zhfwﬂfphm ebgt;) - benzoi ¢ acid
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{(3S, 4S) - 4€t[1‘12n(8411fbeﬂi-y>ﬂl€3y1hytdlr oxy- pi peridin-1-yl)- ethanesul fonyl] -phenyl}
ester. Preferred are further compounds, in which Ris

- C(O (CH2) 2 NHCEQmplp) prefepied a]_g;ﬁmﬁhptqapm}gpunds, in which R is -P(O)(OH),, for example

3- (3- am noypr BPLRYIBMJAAKdPr opi oni ¢ acid (3S, 4S) - 4-
[ 2- (4- benzyl - 3- hydiroxy-pi peridi n- 1-yl)-ethanesul fonyl]-phenyl ester. The

present CORREYAASIC Q&dfrﬁéﬁﬂil{@s|4Sﬁ@qzl(ﬂﬂiehzﬂhaﬁf&%@ﬁubi&ﬁ&lnh-%HCept able salts
can be pre ared by et hods known in the ‘ar for  exanpl e, 'by processes
descri bed Bewrpgul QGYWﬁ’ihéW bfls‘i?&ess conpri ses
Preferred are further compounds, in which R is ~C(O)(CH,),NHC(O)(CH,),NH,,
15 whichis
3-(3-amino-propionylamino)-propionic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-
1-yl)-ethanesulfonyl|-phenyl ester.
The present compounds of formula I and their pharmaceutically acceptable salts can
be prepared by methods known in the art, for example, by processes described below,

20 which process comprises

a)  reacting a compound of formula

with

25 to give a compound of formula



a) reacting a conpound of formula OH HO O~-~S~~N O Il wth Oo0 ~(CH2)m
11 25 to give a conpound of fornula WO 02/ 16321 PCT/ EPO1/09561 -6 OH
HX( yO 00816301 "0 |-1 wherein mis 1-3 and n is 2-4, oPCDEPs&R6El ng a
conmpound of forrmula Il with (BnO 2P(H) O CCl 4/ DVAP/ Huni gs base and

hydr ogenati ng t he obtai ned conpound to a6conpound of fornula OH :r0 B O
1~-O5 1-2 or «c) reacting a conpound of forrmula Il with a conpound of
formula HOOC (CH2)" NHC(O (CH2)" NH Boc 1V,

cREaving of f the Boc group to
gi ve a conmpound of formte K I N-()
o ‘o

-1
whereinmis1—-3andnis2 -4, or

b) reacting a compound of formula II with (BnO),P(H)O/CCly/DMAP/Hiinigs base and
hydrogenating the obtained compound to a compound of formula
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7 N
5 I-2 or

¢) reacting a compound of formula II with a compound of formula
HOOC-(CH,),NHC(O)(CH;),NH-Boc 1V,

cleaving off the Boc group to give a compound of formula

jl OH
O A~ N
dso -3

N

10 d) reacting a compound of formula II with a compound of formula

Rz/ OH

\Y

>

cleaving off the Boc group with TFA (trifluoroacetic acid) to give a compound of formula

R
N OH
O /S\/\/N
O/ \O |-4

e) reacting a compound of formula



HIl OO0O0 1-3 10 d) reacting a conpound of formula Il with a conpound of
formula Bocce R2/ OHV cleaving off the Boc group with TFA
(trifluomo@emidder acid) to give a conpound of forrmula RANPET/@PD1/0@5 N b’
'O 1-4 e) reacting a conmpound of formula WO 02/ 16321 PCT/EP01/09561 -T
hal - / OH OS, OO0 VI wth errphoI|n70T 4- et hyl - pi perazin to give a
corrpoundof formJIaNO—|\J\OI [~IN1T |/ ~0O01-50r NOHNOO)

T g o

with morpholin or 4-methyl-piperazin to give a compound of formula

Teq e

)

72N

or

16 and

5 if desired, converting the compound obtained into a pharmaceutically acceptable acid
addition salt.

In accordance with this procedure, a compound of formula I may be prepared, for

example, in accordance with reaction variant a) as follows:

To a solution of the compound of formula Il in a solvent, such as methylene
10 chloride, is added succinic acid or an equivalent compound of formula III and DMAP
(dimethylaminopyridine). The reaction mixture is refluxed some hours to obtain the

desired compound of formula I-1.

In accordance with process variant b) a compound, described in example 11, for
example phosphoric acid dibenzyl ester (35,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
15 ethanesulfonyl]-phenyl ester is hydrogenated at room temperature in conventional manner

to obtain a compound of formula I-2.

Process variant ¢) describes the process for preparation of a compound of formula
I-3. The process is carried out by reacting the compound of formula II with a compound of
formula IV, for example with 3-(3-tert-butoxycarbonylamino-propionylamino)-propionic
20 acid, in the presence of DMAP (4-dimethylaminopyridine) and DAPEC



1-6 and 5 if desired, converting the conpound obtained into a
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t he preparation of conpounds of fornmulas 1-5 or 1-6. A 1o conpound of
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15 salts w1th inorganic acids, but also salts with organic acids come into consideration.

Hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,

methan-sulphonates, p-toluenesulphonates and the like are examples of such salts.

The following schemes 1-3 describe the processes for preparation of the prodrugs of
formula I in more detail. The starting compound of formula II (parent compound) may be
20 prepared in accordance with schemes 4 to 6. The compounds, described in these schemes,
are known compounds or may be prepared by known methods, for example in accordance
with methods, described in WO 00/751009.

In the schemes the following abbreviations have been used:

DAPEC N-(3-dimethylaminopropyl)]-n-ethylcarbodiimide hydrochloride
25 DMAP 4-dimethylaminopyridine
TEFA trifluoroacetic acid

30
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As mentioned earlier, the compounds of formula I and their pharmaceutically usable

addition salts may be used as prodrugs of the parent compounds of formula II, which

5 possess valuable pharmacological properties.

These compounds were investigated in accordance with the test given hereinafter.

The evidence, that the compounds of formula I may be used as prodrugs of their

parent compounds of formula II is shown in accordance with the description given

hereinafter.

10 The conversion of prodrugs to the corresponding parent compounds is due to a

hydrolytic mechanism and there is well known evidence from the literature that similar

reactions occur in vivo, hence the decision to study both the stability in plasma and blood

was taken.
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earlier, the conpounds of fornmula |I and their pharmaceutically usable

addi ti on wabt/se3erny be used as prodrugs of the parent conppOnEBO1Gf95610r Nul a
1, which 5 possess val uabl e phar macol ogi cal properties. These conpounds
were investigated in accordance with theltest given hereinafter. The

evi dence, that the conpounds of fornula |I maybe used as prodrugs of their
parent conpounds of formula Il is sﬁ.mmgg[uzao_n_ordance with the description
given hereinafter. 10 The conversion of prodrugs to the correspondi ng
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W th perChlﬁﬁonﬁ;aC'd (0.5 M followed by centrifugation (5 mn. at
15' 0009) I'S procedure was found to be reliable enough at | east when the

concent ral i ons 6f T naatan ATEHTER RSl el e A A e b L0
LG Ms: Thdl$dihe prren npopadnd wgethbrewitinits hexat sCHd)eﬁed Blt@nhlasmdlaﬂtiwamt er naI
standar gl Was; hed on a standard bore trapping column (Lichrospher100, RP18, 5 um, 4x4mm,
Merck) and separated under isocratic conditions on a narrow-bore analytical column
(Symmetry Shield, RP8, 3.5 pm, 2.1 x 50 mm, Waters) by a mixture of formic acid and
methanol as mobile phase. The whole effluent (200 pl/min) of the analytical column was
passed to the turbo ion spray interface without splitting. Selected ion monitoring (SIM) in
15 negative mode was used for single quadrupole mass spectrometric detection. The results

were expressed as % converted to the parent compound, using the data of the parent drug

as 100 %-value.

In the following table the results of the above mentioned test are described.

Compound of  Solubility Solubility Stability Stability
Example No. (ug/mlatpH7) (pg/mlatpH (2 hours) (2 hours)
4) ratplasma  human plasma
1 7689 1800 <10 % 10 %
2 > 37600 594 41 % 35%
6 89 8500
7 6706 98 % 91 %
9 86600 100 % 100 %
10 26100 100 % 100 %
Compound of 47 7750 (pH 4.8)
formula II
(parent
compound)
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In accordance with the test the compounds of formula I can function as prodrugs of

their parent compounds of formula II.

The compounds of formula I as well as their pharmaceutically usable acid addition
15 salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated
tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of suppositories, or

parenterally, e.g. in the form of injection solutions.

20 The compounds of formula I and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules.

25 Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

30 vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.



conpounds 9 and 10 than for the parent conpound. The solubility of conpound
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emul sifiers, sweeteners, colorants, flavorants, salts for varying

15 Example 1
Succinic acid mono-{(3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-
phenyl} ester

To a solution of 1.0 g (2.66 mmol) (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenol in 25 ml CH,Cl, were added 320 mg (3.2 mmol) succinic acid and
20 390 mg (3.2 mmol) dimethylaminopyridine and the reaction mixture was refluxed for 20
hours. The reaction mixture was concentrated to 10 ml and was purified by
chromatography over silica gel to give 100 mg (0.21 mmol, 7.4 %) succinic acid mono-
{(35,45)-4-{2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl|-phenyl} ester as

colorless oil.
25  MS: m/e=476.2 (M+H").

Example 2
Phosphoric acid mono-{(3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl} ester

30 A solution of 1.20 g, (1.73 mmol) phosphoric acid dibenzyl ester (35,45)-4-[2-(4-benzyl-3-
hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester in 40 ml MeOH and 6 ml water was

hydrogenated at room temperature (20 bar, 5 h). The reaction mixture was concentrated to
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15  morpholin-4-ylmethyl-benzoic acid (3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-

ethanesulfonyl]-phenyl ester as a colorless solid.
MS: m/e = 579.1 (M+H™).

Following the general procedure of example 3 the compounds of example 4 to example 6

were prepared.

20 Example 4
4-(4-Methyl-piperazin-1-ylmethyl)-benzoic acid (3S,4S)-4-[2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl]-phenyl ester

The title compound was prepared from 4-chloromethyl-benzoic acid (35,4S)-4-[2-(4~

25 benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester and 4-methylpiperazin in
27 % vyield as a colorless oil.
MS: m/e = 592.2 (M+H").

Example 5
3-(4-Methyl-piperazin-1-ylmethyl)-benzoic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-
30 piperidin-1-yl)-ethanesulfonyl]-phenylester; hydrochloride(1:3)
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ester The myth@dmmoumcmasm@mdmaomtmmm or onet hyl - benzoi ¢ acid
(3S,4S5)-4-[2:(4 %ﬂ hydr oxy- pi peridi n-1-yl)-ethanesul fonyl ] - phenyl
ester and %ﬁn&? S‘e&\éﬂlﬁ) 27 %yield as a colorless oil. M5 me =
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15 ethanesulfonyl]-phenyl ester; hydrochloride(1:2)

A solution of 200 mg 4-(tert-butoxycarbonylamino-methyl)-benzoic acid (35,4S)-4-{2-(4-
benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester in 3.8 ml TFA was stirred
for 1 hour at 0 °C. The solvent was removed under reduced pressure and the crude product
was diluted in diethylether and 3 drops of a saturated HCl-solution in diethylether were

20 added. Filtration yielded 120 mg (0.22 mmol, 67 %) 4-aminomethyl-benzoic acid (3S,4S)-
4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester;
hydrochloride(1:2) as colorless crystalls.
MS: m/e = 509.4 (M+H™).
Following the general procedure of example 7 the compounds of example 8 to example 10

25 were prepared.

Example 8
3-(3-Amino-propionylamino)-propionic acid (3S,4S)-4-[2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl]-phenyl ester; 1:1 HCI

30 The title compound was prepared from 3-(3-tert-butoxycarbonylamino-propionylamino)-
propionic acid (35,4S)-4-{2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl

ester in 13 % yield as a colorless solid.

MS: m/e = 518.2 (M+H™).



WO 02/ 16321 PCT/ EP01/09561 -17 The title conpound was prepared from
3-chl oronet hyl - benzoi c acid (3S,4S)-4-[2-(4-

benzyl - 3W@drossgt pi peri di n-1-yl)-et hanesul f onyl ] - phenyl eBCEEP@EM®561

4- et hyl pi perazin, followed by the addition of HJ in 80 %yield as a
colorless solid. Ms: me = 592. 2 (MH+) - 1&-Exanpl e 6

3- Mor phol i n- 4-yl met hyl - benzoic acid

(3S, 4S) - 4-[ 2- (4- benzyl - 3- hydr oxy- pi peEkatnpleP-y| ) - et hanesul fonyl ] - phenyl

ter; hyd ' ' 1]
S ehl or onet i gehifobtaiinlbhic g @i?*?E—%Z@@”éﬁ?vﬂfﬁ%%fﬂeﬂ%-I-YD-
benzyl - 3- hydrossplfphpépheiyl-estey hydrotidarids (il:2)ony| ] - phenyl ester and
oo v T BV oo L BB b S tac it
(3S, 4S) -54- p&adoik- dvehand 33;45y-dr dxy&—kpnnp;érﬁ Hydrokyn—pip)endﬂrﬁlerl)hahmnhlfcmyw-] phenyl
t h d de
is(? rert %ui’ Wigﬁr‘%dﬂfﬁ’%/ﬂﬂ%ﬁ ﬂtﬁ%*‘rles Soﬁ%or c arcnrg d (3S,49)-4-[2-(4-
benzyl - 3- hil: ey =(fi2pex (Mi-H - y1 ) - et hanesul fonyl ] - phenyl ester in 3.8 nl TFA
was stirred for 1 hour at 0 C The sol vent was renoved under reduced

pressure and the crude product dlfﬁl ut ed (5” di et hyl ether and 3 drops of
a saturated HCl-solution in diet hyI et Her Were 20 added. Filtration yielded

120 ng (O. melamlﬁé’thyﬂ—bmm (Bpl4Shdr2aicbeacyleB-hpdodBpiperidin-1-yl)-
412 (4D h | f I h I t
L2 (e RIS ON OB ot g onesul ot eyl ester

Fol | owi ng t he general procedure of exarrpl e 7 the corrpounds of exanple 8 to
exanple 10, 25 were are

3 (3 At noTHE B0 GPPPBIHFRGTS Bieamea e Adicet-prexvregbopymei- Baray oy dr oxy-
pi peri di n- bénz\dxd aced (PSS ul- [ZDWbe}nzplhEIh dro@pip@ieridin-1-yjckthdeskiienyl i-phenyl
conmpound vvfgsste ! 991%}0%%15 ;rlsoanéo?rorﬁess Soe ut oxycar bonyl am no- pr opi onyl ani no) -

15  MS: m/e = 523.2 (M+H").

Example 11
Phosphoric acid dibenzyl ester (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester

20 To a solution of 500 mg (133 mmol) (3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenol in 20 ml acetonitrile were added 0.64 ml (6.7 mmol) CCly, 16.3 mg
(0.13 mmol) DMAP and 0.48 ml (2.9 mmol) N,N-diisopropylethylamine. The reaction
mixture was stirred for 15 min at room temperature and 0.43 ml (1.9 mmol)
dibenzylphosphite were added dropwise. After 20 min. 20 ml sat. NaHCOj3 solution was

25 added and the aqueous phase was extracted with ethylacetate (3 x 30 ml) and the combined
organic layers were washed with water, dried over MgSOy, filtrated and the solvent was
removed under reduced pressure. Purification of the crude product by chromatography
over silica gel (ethylacetate/hexane 2/1) yielded 700 mg (11 mmol, 83 %) phosphoric acid
dibenzyl ester (3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl

30  ester as a colorless solid.

MS: m/e = 635.7 (M+H").

Example 12
4-(tert-Butoxycarbonylamino-methyl)-benzoic acid (3S,45)-4-[2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl]-phenyl ester



propi onic acid

(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- pi peridi n-1-yl)-ethanesul fonyl] -phenyl
ester inwWQ@o0%epeel d as a colorless solid. Ms: me = 518. 2PCNVEPH)0956MD

02/ 16321 PCT/ EPO1/ 09561 -18 Exanple 9 3-Met hyl am nonet hyl - benzoi ¢ aci d
(3S,4S)-4- [2-(4-Dbenzyl -3-hydroxy-pi periddn-1-yl)- ethanesul fonyl]-phenyl
ester hydrochloride (1:2) The title conpound was prepared from
3-(3-tert-butoxycarbonyl - net hyl -am no-nethyl) 5 benzoic acid and

3S, 4S) - 4- [.2- | | f I
((ast er |) n ngfﬁgﬁut?%g‘zassogmcgol or In)érggbg% h% Eﬂ}s éllrtﬁ)ﬂézyE g?ﬁ’g%%‘y(ﬁ%ﬁ%% ]Eglip%l e
10 4- Met hyémanmlfan‘jdﬂ/-lphbmizmil@:nﬂtmedhylenechlonde were added 368 mg (1.46 mmol) 4-

3S, 4S) - 4- (14-b di th | f I henyl
ater hydr GG SitpaE e s LB E iy b L e p iy bad s
4-(tert -sbuh@()zcéarrbmmy)-mﬁkmmdtWhamxmpmpwLI)I-et}b,émbmdmmde ﬁydrochlonde and the

3S,4S5)-4-[2-(4-Db | th h |
ater | n oSO BTHOKLE Sicat Lk BB § Bolig St G AR Yk hondbue™
Exanpl e 1lllaPaosghetiactedovith ethelaagohleRleeThe combined orgamc layers were washed

(3S, 43) - 4- grzt_g(ollsgﬁ g{@éhlug’f’gégé%ﬁée’(df%? Mol Iﬁ S’IOIP/ %1 tereg %Ss%{\jer?tn%a;re%%%gg |

ester 20 T
(3S, 49) - 4- hddérdedesedyires3uieytd pive yhepirpée pnd)ldneﬂ Cyts)allizatibafresudibthpletHer pleded | n

b antl 028t bAsUERaE s o et %188%555751Oﬁﬁlawi“ﬂ#ﬁw%ﬂ(@ﬁjﬁ &

m xture wag-| S.t(I4F]:F€&1dylf-@hydlﬁxynp[pe&ﬂlrf—ﬂ){ym&thﬁmﬁlﬁnﬂ epleang d3te#3s tBlofléss 9 ol )

di benzyl phogpggte wer e added dropwi se. After 20 min. 20 m sat. NaHCO3

sol ution was® added and the aqueous phase was extracted with ethyl acetate
(3 x 30 nl M@angethedoch(Msi-HEY organic |ayers were washed with water, dried
over MgSH, filtrated and the solvent was renoved under reduced pressure.

Purificati 9811(%1:/1&; the é:ernléga ppocecci]ﬁ'lr(e:tof Q}&mp}fé ?frﬁ;[eoc%&ap%t]l}éds of example 13 to example

15 15 were prepared.

Example 13
3-(3-tert-Butoxycarbonylamino-propionylamino)-propionic acid (3S,4S)-4-[2-(4-benzyl-
3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester

20
The title compound was prepared from (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenol and 3-(3-tert-butoxycarbonylamino-propionylamino)-propionic
acid in 13 % yield as a colorless solid.
MS: m/e = 618.2 (M+H").

25 Example 14
3-[(tert-Butoxycarbonyl-methyl-amino)-methyl]-benzoic acid (3S,4S)-4-[2-(4-benzyl-3-
hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester

The title compound was prepared from (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
30 ethanesulfonyl]-phenol and 3-[(tert-butoxycarbonyl-methyl-amino)-methyl]-benzoic acid

in 70 % yield as a colorless gum.

MS: m/e = 623.2 (M+H").



over silica gel (ethylacetate/hexane 2/1) yielded 700 ng (11 mml, 83 %
phosphoric acid dibenzyl ester

(3S, 4S) - avp B2/(682benzyl - 3- hydr oxy- pi peri di n-1-yl) - et hanesuP€DBPJ095@henyl 30
ester as a colorless solid. Ms: me = 635.7 (MrH+). Exanple 12

4- (tert-Butoxycarbonyl am no-net hyl ) -benzéde acid

(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- piperidin-1-yl)-ethanesul fonyl]-phenyl
ester WD 02/16321 PCT/ EPO1/ 09561 - 19%ExAmpde 2l ution of 500 ng (1.33 nmol)

(3S,4S) - 4- [l 2fe oy -aRliRET- Lkl 7 1l frony lenplignol in
10 mt et hySea AR g A B R elebic I TSE A8 12N ben 1S
(tert-but Oﬁymmimr'aﬁ‘ilﬂ(')Yl}fEtﬂihl}fts)llfbaﬂi-@hcn)dciitdl; 16.3 ng (0.133 mmol ) DVAP
and 511 5 ng (2.66 mmol) N-(3-Di net hyl am nopropyl)-N-ethyl carbodiim de
hydrochl ori de and the reaction mxture was stirred at OC. After 1 hour,

0.5 N HG Ras tilddenipanud wheprapared friom (38y4S) - dwas(4ebxdnzde3-bgdnaky-piperidin-1-y1)-
met hyl enechloride. The,conbin ar.gani c | ayer re washed .th 0..5N_.HC
sol ution and ag?ﬁuﬁg?ylzﬁhgn qg\r}%gg{“gg- M Oﬂcﬁ%ﬂgm\é\ﬁyﬁﬁﬁ’émgb%@% "RERLOF &fifv ed
under redute?b fraddas eligl lgbwe oilhe crude product. Crystallization from

di et hyl et hef..yi el d @ ng (0.460 mmol, 35 %

4-(tert- bu%%(é&@r‘b@g’y%l@#ﬁo): nmet hyl ) - benzoic acid (3S, 4S)-

4-1 2- (4- benzyl - 3- hydr oxy- pi peri di n-1-yl) - et hanesul f onyl ] - phenyl ester as
colorless crystalls. Ms: mle = 609. ZExaii-]6 Fol | owi ng t he gener al

proced Ufc’?e g%lﬁ)é?oe%elltgyllbzentzgﬁ a&%’(’?@,&é‘)@i [?—f(4—%§gzwgﬁly%§o£y9pigér?%l_ 1%:*1)—15 15 were

prepare
3- (3-t ert - Bihiaarydfenpphleayliester pr opi onyl am no) - propi oni ¢ aci d
(3S,4S)-4-[2-(4-benzyl - 3-hydroxy-piperidin-1-yl)-ethanesul fonyl] -phenyl

[2- (4- benzy P3O RIS Op R AT R DT AR a by B rRREHiarar)-
3- (3-t ert - bihhoxytfanfidiphbactiindd pil QH,QhyWariadddd 1 mgi(@bé mmeld DMAP and 162 yi el d
as a col or lmegs(sl.é%orlnim%'l) EtsN and 302 mg (1.60 mmol) 4-chlormethylbenzoylchloride. After 1
15 hour water was added and the aequous phase was extracted with methylenechloride (3 x 20

ml). The combined organic layers were dried over MgSOy, filtered and the solvent was

removed under reduced pressure. The crude product was purified by chromatography over

silica gel to give 280 mg (0.53 mmol, 40 %) 4-chloromethyl-benzoic acid 4-[2-(4-benzyl-3-

hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester as colorless foam.

20 MS: m/e=528.2 (M).
Following the general procedure of example 16 the compound of example 17 was prepared.

Example 17
3-Chloromethyl-benzoic acid (3S,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester

25 The title compound was prepared from (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenol and 3-chlormethylbenzoylchloride in 80 % yield as a colorless
solid.

MS: m/e = 528.1 (M).



M5: me = 618.2 (MrH+). 25 Exanple 14
3-[(tert-Butoxycarbonyl - nmet hyl -am no) - net hyl ] - benzoi ¢ aci d

(3S, 4S) - avp 22/(682benzyl - 3- hydr oxy- pi peri di n- 1-yl) - et haneseCT/@pyl/josghenyl
ester The title conmpound was prepared from
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi peri d2h-l -yl )- 30 ethanesul fonyl ] - phenol
and 3- [(tert-butoxycarbonyl-nethyl-amno) -nethyl] -benzoic acid in 70 %
yield as a colorless gum Ms: mle = 6EgampledH+). WO 02/ 16321
PCT/ EPO1/ 09561 -20 Exanple 15

4-[ (tert-Butox - ~am o : Is ' .
(3S, 4S) - 4- [ 2- ( gﬁ@gﬁ%ﬁ%ﬂﬁﬂ%k 8%35?8%8??%%1%%?5? ik g%é’?ﬂf‘lfné%lﬁefl pheny!
ester 5 The title conmpound was prepared from

(3S,4S)-4-[2-(4-benzyl - 3- hydroxy-pi peridin-1-yl)- ethéﬁﬁEﬁﬁﬁonyl] - phenol
and 4- [ (tert-butoxycarbonyl-nethyl-am no) -nethyl] -benzoic acid in 99 %
yield as apldght brown oil. M5 me = 623.2 (MrH+). Exanpite 16 10

4- Chl or onet hyl - benzoi ¢ aci d

(3S, 4S) 54- Lg<tpse- benzyl - 3- hydr oxy- pi peridin-1-yl)- ethaneédl f onyl ] - phenyl
ester To aceehwhigen of 500 ng (1.33 mmol) 15
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi peridi n-1-yl)- ethanesul fonyl]-phenol in
10 m cH2cMicgspstallingegllvloseny (0. 16 mol) DVAP and 162 #§ (1.60 nmol) Et 3N
and 302 nOMabnfQummla}atd- chl or met hyl benzoyl chl oride. Aftef 1 15 hour water
was added and the aequous phase was extracted with nethyl enechloride (3 x
20 m). The conbined organic | ayers were dﬁﬁ@&*@@@ﬁtwgéﬁﬁ, filtered and
the sol vent was renoved under reduced pressure. The crude product was
purifiegd by chromatography over sil ggangelg to give 280 ng (0.53 nmmol, 40

% 4-chl oronet hyl -benzoic acid 4-[2-(4-benzyl - 3-

hydr oxy- pi peridi n-1-yl) - anesul fonyl ] - phenyl ester. as colorless foam 20
MS: mle = 528. Sapfjles qféhlq%um@gtcﬁem@élﬁlepare BrEHadHrE: of exanple 16 the
compound of exanple 17 was prepared.

mg/capsule
Prodrug 10
Lactose 155
15 Corn starch 30
Talc 5
Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in
a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

20  and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.

Example C

Suppositories of the following composition are manufactured:

mg/supp.
Prodrug 15
25  Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and

cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and



Exanpl e 17 3-Chl or onet hyl - benzoi c acid

(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- ethanesul fonyl] -phenyl
ester 25wWhe214321 e compound was prepared from PCT/EP01/09561
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- ethanesul fonyl] -phenol
and 3-chl ormet hyl benzoyl chloride in 80 %%teld as a colorless solid. Ms:
me = 528.1 (M. WO 02/16321 PCT/EP01/09561 -21 Exanple A Tablets of the
fol | owi ng stdmrpbwitiliiohesakispersanh admpletalie d he mixtvee ig pouredintonaippository mpuidsisife

Prodrug 5 S : 4
Magnesi um sl?te%?eg{l% %ﬂ# qutrh@ Sﬁ s&%%ﬁ %E%Bféﬁﬁﬂé&& Oggdsoﬁ h?;%&eﬁ

fol | owi ng crcdmdmlbﬂlowaarpepmmﬂq@hfgﬂed ng/capsul e Pr odr ug 10 Lactose 155
15 Corn starch 30 Talc 5 Capsule fill weight 200 The active substance,

| actose and corn starch are firstly mxed in a mxer and thenin a

comm nuting nmachine. The m xture is returned to the mxer, the talc is
added thereto 20 and m xed thoroughly. The m xture is filled by nachine
into hard gel ati ne capsul es.



Exanpl e C Suppositories of the follow ng conposition are manufact ured:

ng/ supp. Prodrug 15 25 Suppository nass 1285 Total 1300 The suppository
mass i s meODEt3Rn a gl ass or steel vessel, m xed thoroughbPgT/aRa/m®eal ed to
45C. Thereupon, the finely powdered active substance is added thereto and
WO 02/ 16321 PCT/ EP01/ 09561 -22 stirred-@atil it has di spersed conpletely.
The m xture is poured into suppository noulds of suitable size, left to
cool, the suppositories are then renovddaifnsom t he noul ds and packed
individually in wax paper or netal foil. WO 02/16321 PCT/EPO1/ 09561 -23
Clains 1. Conpounds of the general formula OH RO OO 5 wherein Ris a)
-C(O (CH2) " o &) dromppungyofthe gggsrabfammla j s - N(R2) (R3) and R2/R3 are

i ndependently from each other hydrogen or Jlower alkyl, or is a cyclic
tertiary amne, optionally substituted by |lower alkyl, c) -P (0) (OH 2, or
isd -C(O(CH2)nNNHC(O (CH2)nN(R2) (R3); and n isl, 2, 3or4;

OH
OO
~go >N
O /4 N O ’
5 wherein
R is
a) ~C(0)(CH.)xC(O)OH,
R‘I
b) ;
10 wherein R'is -N(R?)(R?) and R*/R’ are independently from each other hydrogen or

lower alkyl, or is a cyclic tertiary amine, optionally substituted by lower alkyl,
c) -P(O)(OH),, or is
d) ~C(O)(CHa)»NHC(O)(CH2):N(R*)(R’); and

n is1,2,3 or 4;
15 and pharmaceutically acceptable acid addition salts thereof.

2. A compound of formula I according to claim 1, wherein R
is -C(O)(CH;),C(O)OH and nis 2.

3. A compound according to claim 2, which is

Succinic acid mono-{(3$,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-
20  phenyl} ester.

4. A compound of formula I according to claim 1, wherein R is



15 and pharnmaceutically acceptable acid addition salts thereof. 2. A
conpound of fornmula | according to claiml1l, wherein R is -C(O (CH2)nC(O OH
and n i sW0 081638 conpound according to claim2, which i s BOverPewms@ci d
mono- {(3S, 4S)-4- [2-(4-benzyl -3-hydroxy-piperidin-1-yl)-ethanesul fonyl]-

20 phenyl} ester. 4. A conpound of fornuba-1 according to claim11, wherein
Ris WO 02/16321 PCT/EP01/09561 -24- 0 R and Rl is norpholinyl,

4- et hyl - pi perazpnyl or -N(R2)(R3) and R2/R3 are independently from each

ot her hydrogen ofl_| gwer al kyl. 5. A conpound according to claim4, which is
4- or phol i n- 4-yT - nzoi c acid

(3S,4S)-4-[ 2-(4-be ~ 3- hydr oxy- pi peridin-| 5 et hanesul f I] phenyl
ester, 4-(4-nethyl-pi pera2|aﬁdl{)§}ﬂlfﬁ%*tﬂh§?]“}ﬂ:b‘bﬁt%li‘)’é -Palpgreginyl or —N(R zc))(

(3S, 49) - 4- RERE 4rdiaBEydndanty 86 @%ch @ﬂh@lelﬁ}}d%%n]o'r)ldﬁ)zer‘a(ﬂiylﬂanesm fonyl] - phenyl
ester, 3-(4-nethyl- p| pera2| n-1-yl met hyl)-benzoic acid

3S, 45) -4-[ 2- 1oy h 't |
Ephenyl) est[er (%Ogifnz ﬁorgrélt?rglf‘ﬁg ‘gl@ﬁ]ibsg ?amed anesul fony!]
Cater . 4 atiTORBORDT le%gﬁ%ﬁﬁg%%ﬁ%%égﬁgwﬁ%zy (i dpenSiRRRRYLE oY b PHRDY!

[ 2- (4- benzythaBesalfdnyd)-Ghepylpaed, di n- 1-yl ) - et hanesul fonyl ] - phenyl ester,
(35.43 - 4. (3003 RUpFRAT TR bsmeicncid (530)-+- Bslhmadettidism
- phenyl espgferidin- Lyh)eétlhyﬂmnifmmhhpﬂne;dylhm,20| c aC| d (38 4S) - 4-
e N VRS LR
A conpound pecidirdil i) - ethandsalfonyd)-phdnythter, s
10  3-morpholin-4-ylmethyl-benzoic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester,
4-aminomethyl-benzoic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester,
3-methylaminomethyl-benzoic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
15 ethanesulfonyl]-phenyl ester or
4-methylaminomethyl-benzoic acid (3S,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester.

6. A compound of formula I according to claim 1, wherein R is -P(O)(OH)s,.
20 7. A compound according to claim 6, which is
phosphoric acid mono-{(3S,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl}ester.
8. A compound of formula I according to claim 1, wherein R is
—C(O)(CH,);NHC(O)(CH,),NH..
25 9. A compound according to claim 8, which is

3-(3-amino-propionylamino)-propionic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-piperidin-
1-yl)-ethanesulfonyl]-phenyl ester.

10. A medicament containing one or more compounds of formula I as claimed in

any one of claims 1-9 and pharmaceutically acceptable excipients.



phosphoric acid nono- {(3S, 4S)-4- [2-(4-benzyl-3-hydroxy-piperidin-I-yl)-
et hanesul fonyl] -phenyl} ester. 8. A conpound of fornula | according to
claiml, whereiamt R is -C(O) (CH2) 2NHC( O (CH2) 2NH2. 25 9. PCT/ERpYse
according to claim8, which is 3-(3-am no -propionylam no)-propionic acid
(3S,4S)-4-[ 2- (4-benzyl - 3- hydr oxy- pi peri d2h- 1-yl) -ethanesul fonyl] -phenyl
ester. 10. A nedicanent containing one or nore conpounds of formula | as
clainmed in anyl.ghmedicakni arsording taskirpHarfanibe tichtwadnt pf diserspstralofed to

exci pi ent SN\MWIPAORLE AR A L BRPL99561 -25 11. A nedicanent according to
claim10 for the treatnment of diseases related to NVDA-receptor-subtypes

bl ockers. 12. A process .for preparing a conpound of rmyla_ I, as defined in
claim1, whichl2ghBrasses feidiprariigs C@%Otméﬁqrﬁgﬂ%l %lﬁ%agﬁal Giny br‘ﬂﬂf}é OH
HO \ / N Oprokdd compaiseh O QO ~(CH2)m 11l to give a conpound of formula OH
HOYO'ro 0 O C~ 10

5 a) reactinga compound of formula

OH
//3\/\/N
o= I
with
~r
(Cn
to give a compound of formula
OH
Ransioae
0] O > S\/\/N
O/ \O -1

10

whereinmis1l—-3andnis2—4, or

b) reacting a compound of formula I with (BnO),P(H)O/CCly/DMAP/Hiinigs base and

hydrogenating the obtained compound to a compound of formula

OH
HO\ /O 6)/\@
Ho 1 \©\
(0] ,S/\/N
0 -2

2 \\O
or
15 c¢) reacting a compound of formula II with a compound of formula

HOOC-(CH;):NHC(O)(CH,),NH-Boc IV,

cleaving off the Boc group to give a compound of formula



wherein mis 1- 3 and nis 2 -4, or b) reacting a conpound of fornula II
with (BnO 2P(H) O CCl 4/ DMAP/ Huni gs base and hydrogenati ng the obtai ned
conmpound wo oa1genpound of formula OH HOB ~0 I \ | \ HO-ROWE®T1/0956l- 2 or
15 c¢) reacting a conmpound of formula Il with a conpound of formula
HOOC- ( CH2) "NHC( O) (CH2) "NH-Boc 1V, cl eaviéhg off the Boc group to give a
conpound of fornula WO 02/16321 PCT/ EP01/09561 -26 OH H2N~~ )~ Nib )fl (O
HO O ">0 1-3 d) reacting a conmpound of for M 1l with a conpound of

formul a Bocce R2 N @N{ | et i of h TFA

(trifluoroacetic acid) t&“gHve 2 .@ OHOH NO

as----/5000 1-4 e reactingoa cowpogrd OI—|3 O
O/\O -

2/ OH

\

b

cleaving off the Boc group with TFA (trifluoroacetic acid) to give a compound of formula

R,
N
H OH
O ©A©
O
,S/\/
(0]

N

0 I-4

e) reacting a compound of formula

hal OH
RGP
g
o O

with morpholin or 4-methyl-piperazin to give a compound of formula

Vi

TN

0 I-5

or
N
oL
o) \©\,S/\/N
o’ |

NI
O
10 6 and



Ol / /~INIT / O ""OVI wth norpholin or 4-methyl-piperazin to give a
conpound of formula rNOH O'0OI-50r NOHJ O\ OI / ~~/NI / 0 S-~O
10 1-6 amdoVWd32r 16321 PCT/ EPO01/ 09561 -27 if desired, coOPUPEPIIYSGlhe
conmpound obtained into a pharmaceutically acceptable acid addition salt.
13. A conpound of fornmula | according to2dny one of clains 1-9, whenever
prepared Dby a process as clained in claim12 or by an equival ent nethod. 5
14. The us ired, conysatimgithsicomponnf gbtaired intiey: phasmageugicallyrasceptablé anid t he
treat ment Qfiditdnsg@ases. 15. The use of a conpound of fornmula | in any one
of claims 1-9 for the manufacture of nedicanments containing one or nore

conpounds of f la | fo e treatnment of dise S related to
NI\/DA-receptor-ggg)lgf/%‘@%‘él?%i%{{g%u{ﬁ‘l SERBFES t‘ién}i%r.’e%ff 1998 & - B IENYSHBESRAE dof
formul a | by agmycesswes dxfimed &i ¢tsind 1Doslsy ar aphivagent atetleod. par ent conpound of
formula OH HO ,/ s ~iN1 Ga 0 17. The invention as hereinbefore

described. 15 14 Theuseofa compound of formula I in any one of claims 1-9 for the treatment of

diseases.

15. The use of a compound of formula I in any one of claims 1-9 for the manufacture
of medicaments containing one or more compounds of formula I for the treatment of

diseases related to NMDA-receptor-subtype selective blockers.

10 16. The use of a compound of formula I in any one of claims 1-9 as prodrug for a

parent compound of formula
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17. The invention as hereinbefore described.
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