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wherein

R is
a) -C(OXCH2)«C(O)OH,

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)(CH)z0r :

d) is ~C(O)(CH,)aNHC(O)(CH:)N(R*)(R®); and

n is1,2,3 or4;

and pharmaceutically acceptable acid addition salts thereof.

According to a second aspect, the present invention provides a medicament containing one or

more compounds of formula I as defined in the first aspect and pharmaceutically acceptable

excipients.

According to a third aspect, the present invention provides a medicament according to

* the second aspect for the treatment of discases related to NMDA-receptor-subtypes blockers.
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pharmaceutically acceptable acid addition sal ts thergq)fpeb;[ngo@rrpounds

may be used as prodrugs for the parentconpound of formula (11) which are
useful in atment of NWDA receptor-rel ated dise £gbruar
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(CH2) , NHC[ CJoes petpyesipipossesoie bearaolaeulas form azld@rQﬂertm foaﬁfa warafﬁa‘tf%ut ically
accept abl e pdintbfatithdid @tosalsuslyl by eﬁﬁnorﬁaaﬁihdjf Agsed ﬂixﬂnﬁ&fﬁdﬁ@hch&pbs:t t he
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formula | 1113 maceut | ca accept abl e
delivery may result in undesirable side effects. This fact of differences in transport and in

10 situ effect characteristics for many drug molecules is the basic reason why bioreversible

chemical derivatization of drugs, i.e., prodrug formation is a means by which a substantial

‘improvement in the overall efficacy of drugs can often be achieved. Prodrugs are designed
to overcome pharmaceutically and/or pharmacokinetically based problems associated with
the parent drug molecule that would otherwise limit the clinical usefulness of the drug.

15 In recent years several types of bioreversible derivatives have been exploited for

utilization in designing prodrugs. Using esters as a prodrug type for drugs containing
carboxyl or hydroxyl function is most popular. Further well-known are prodrug derivatives
of peptides, 4-imidazolidinones and the like, described in Drugs of the Future, 1991, 16(5),
443-458 or N-oxides, described for example in US 5.691.336.

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 IT 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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the parent ¥t 1F8P%@HF “RNoEiPE 2 §@W3Wﬁt the clinical useful ness
of the drug. 15 In recent years several types of bioreversible derivatives
have been expl oi t e@bfagts of the present invention are novel compounds of formula I, their use as

prodrugs in the treatment or prophylaxis of diseases caused by overactivation of respective
15 NMDA receptor subtypes, which inclade 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 associated with bacterial or viral infections, and diseases such as
schizophrenia, anxiety, depression and acute/chronic pain, the use of these compounds for
20 “manufacture of corresponding medicaments, processes for the manufacture of these novel-

compounds and medicaments, containing them.

A similar compound of formula IT 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
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by strokl or  bratRPPPLSET oL GBS POr b e ReUr oauge i ADIS Bich as
n is 2, for example the following compound:
Succinic acid mono-{(35,45)-4-{2-(4-b enzyl-3-hydroxy-piperidin-1-yl}-ethanesulfonyl]-
 phenyl} ester.

Further preferred are compounds, in which R is

20

and R' is morpholinyl, 4-methyl-piperazinyl or ~-N(R’}(R*) und R*/R? are independently
from each other hydrogen or lower alkyl.

Examples of such compounds are:

25 4-morpholin-4-ylmethyl-benzoic acid (35,45)-4-[2-{4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester,
4-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (385,45)-4~[2-(4-benzyl-3-hydroxy-
piperidin-1-yl})-ethanesulfonyl]-pheny! ester,
3-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (35,45)-4-{2-(4-benzyl-3-hydroxy-
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According to a fourth aspect, the present invention provides a process for preparing a

éompound of formula I as defined in the first aspect, which process comprises

a) reacting a compound of formula
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to give a compound of formula




. irrespective of whether the terns in questlon appear alone or in

conbi nation. As used herein, the term"lower alkyl" %ﬁﬁa@ bgalght- or

branched-chai n al kyl group contai ni ng fron11 7 carbon or exanpl e,
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pi peridin-1-yl, piperazin-1-yl or norpholin-4-yl. Preferred are

pi perazin-1-yl or norpholin-4- yI' The term@&wphysi ol ogj cal pH' neans a pH
of about 7, preferrably do4. (45 eqpl-ary prekersed.qre conpounds, in which
Rls-{XQ(Oﬂ)ncumaﬁ Hﬁ ﬁ fm‘ea nl e fol |l ow ng conpound:

Succini c acid mono-{ (35, 45 - 42 /\\/

[ 2- (4- benzyl - 3- hydr o) cy- pi peri di n-1- y¢3<EthanesquonyI] phenyl } est er ]
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-[ 2- (4- benzyl - hydroxy w.pekl di n-x-yl)-ethanesul fonyl)
- -phenyl ester, 3--nnrphb® id (3S5,49)-4-[2-(4
benzyl - 3- hydro) y- plperldln 1 y ¥yl ) - phenyl ester, ,

4- ai ni noret hyl - benzoi ¢ acid (3S, 48)94 [ 2- (4- benzyl - 3-H2ygr oxy- pi peri di n-
1lyl) -

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

cleaving off the Boc group to give a compound of formula
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10 d)reacting a compound of formula Il with a compound of formula
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cleaving off the Boc group with TFA (trifluoroacetic acid) to give a compound of formula
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e) reacting a compound of formula
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16 and

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

According to a fifth aspect, the present invention provides a compound of formula I

according to the first aspect, whenever prepared by a process as defined in the fourth aspect.

According to a sixth aspect, the present invention provides a compound of formula I

~ in the first aspect for the treatment of diseases.

According to a seventh aspect, the present invention provides the use of a compound
- of formula I in the first aspect 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.

“
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According to a ninth aspect, the present invention provides a compound of formula [

according to the first aspect, wherein the compound is for use as a prodrug for a parent

compound of formula

oH

O, L0

TN
o O i

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 I in a solvent, such as methylene
chlonde, is added succinic acid or an equ1va1ent compound of formula Il 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)-
“ ethanesulfonyl}-phenyl ester is hydrogenated at room temperature in conventional manner

to obtain a compound of formula I-2.

Process variant c) describes the process for preparation ofa compound of formula
I-3. The process is carried out by reacting the compound of formula I with a compound of
formula IV, for example with 3»(3-te‘rt—butoxycarbonylamino-propi(}nylamino) ~propionic
acid, in the presence of DMAP (4-dimethylaminopyridine) and DAPEC '
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convent i ona frifaproageicadidai n a conpound of formula 1-2. Process variant
c) describes the process for preparation of a conpound of formula |[1-3. The
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The salt formation is effected at room temperature in accordance with methods
which are known per se and which are familiar to 'any person skilled in the art. Not only
15 salts with 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 preparedin accordance with schemes 4 to 6. The compounds, described in these schemes,
are known compounds or may be i)repared by known methods, for example in accordance
with methods, described in WO 00/75109.

In the schemes the following abbreviations have been used:

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

30
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hal is halogen, such as chloro or bromo.

Scheme 3

1. OH

Boc”” N"RZ
0\\ ’/0 v

/@S\/\m DMAP, DAPEC
HO 2. TFA

L:r\”' CO

R®is hydrogen or lower alkyl.




R2 is hydrogen or lower alkyl. 11 .hal OH DVA?, Et3N Bocce ' R2 -DVAP, DAPEC -

2, TFRAO / 1-4 VI' V 5 WD 02/16321 CH 5 21 February CT/ /09561 11
Scheme 4 HCI, EECH reflux 91 -93% X 72 - B2!'c Schen@?ema 2608

(S) - Mosher, joride pyridine, IDVAP, r.t. 28-36%S nSio 88
8% Of@bﬁ%ﬁ Pl 0946 P
~11-

Scheme 4

0/\ Br\/© HCI, EtOH
ref!ux
O\/
NaH, r.t. 9 -5
Vil
X X

b K-Selectride™
72-82% “78°Clort.

H
éA@
é Xi
Scheme 5

N N
: [ I 9 .
muél: '""ﬁF
OH F
o0 "o
{S)-Mosheracidchloride P
N pyridine, DMAP, r.t. + o\©
okttt S
28 - 36% N N
Xl .
{rac)
. . U . _ X

Separation on Si0,

88 - 98% l NaOH, r. t.

OH

OO
S

84 - BE%l H,, PdiC

OH

H,m XIv

(35,49)




OH X1V (3S,4S) K-Seleciride'" 1-78Ctor.t. Xl 21 February 2005 WO - - '
02/ 16321 PCT/ EPOL/ 09561 -12 Scheme 6 HO SH xv Br"'. HO 91%
------- OH xvl SCC1z, r.t. 83%oxone7mr t . , . F%%?Ag?awgyﬁg

- NEt 3, 0- 3 qdp¥e32120 - 66% 86% HO x1v PCT/EP01/09561

-12 -

Scheme 6

) Br.
SH \/\OH 8
o) Iona
——l—
HO NaQH, MeOH HO *VI

o gg
SOCH, rt.
83% -

\ s
0.0 ™
\NY/ oxone rt
S\/\‘CI M /@/ \/\CI
86%
HO Xvill
Xvil

OH
NEL,,0 -3 equiv. HN
20 - 66%

XV

QP

OCCO
HO

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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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
ExampleNo. (ug/mlatpH7) (pg/mlatpH (2 hours) (2 hours)
4) rat plasma  human plasma

1 7689 1800 <10 % 10 %
2 > 37600 554 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 IT
(parent
compound)




~were expressed as % converted to the parent conpound, using the data of the-
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test the COﬂEE?Ié@l%h%be@@éﬁé&d'aﬁ%&%ﬁﬂ;ﬁ@%@ﬁt@&@Qilﬂﬁtscoﬁlfpouﬁd]elr par ent
conpounds of formula I1

In accordance with the test the compounds of formula I can function as prodrugs of

their parent compounds of formula IL.

_ 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 suspehsions. 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.
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9 S Suctuic acid mono-{(35,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl] -
phenyl} ester

To a solution of 1.0 g (2.66 mmol) (35,45)-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: mfe = 476.2 (M+H™).

y Example 2
"Phosphoric acid mono-{(35,45)-4-{2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl} ester

30 A solution of 1.20 g, (1.73 mmol) phospharic 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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under 5 hig 3’@5’1&'}6@&3% Havs ;@ﬁfésnfﬂm%ﬁ n@cﬁle& Afte? 5 @ux@h@é&?&o‘?ﬂ%&&e aci d
nmono- { ( 3S, 4S) - 4-

(4-benzyl - 3%9%@5@9%%@@%@1}3& oney silicatgakfe give Fomg K. 1 oheoki3p %)dst er as
col orl esg ChypidlinSs-ylmMyl-Bengoic adted tossi-M b 4-benzyl-3-hydroxy-piperidin-1-y1)-

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 (35,45)-4-{2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl]-phenyl ester

The title compound was prepared from 4-chloromethyl-benzoic acid (35,45)-4-[2-(4~
25 benzyl-3-hydroxy-piperidin-1-yl)-ethanesulfonyl}-phenyl ester and 4-methylpiperazin in
27 % yield 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)




- Exanpl-e 3 4- Morphol i n-4-yhnet hyl -benzoic acid e
(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy-pi peridin-1-yl)- 10 gt I yl]-
phenyl ester To a solution of 200 ng (0.38 nmol) 4-c _o'?%ﬁg%ﬁﬁb-egenzoi c
acid- (3S, s &=4:2- (4- benzyl - 3-hydroxy-piperidin-1-yl); /If*ﬁ fonyl ]
“phenyl es}tﬁﬁyll%%hlo m CH2Ql 2 were added 53 pl (0. 38 VGB35 |
(0.38 mmol ) norpholine. After 16 hours_.the reaction mxture was purified
by chronmat ography over silica gel to give 70 ng (0.12 mmol, 32 %9 4 15

mor phol i n- 4Tt thd doyripolbadwad gregerédifrom 3-chloromethyl-benzoic acid (3S,45)-4-[2-(4-
(3S,49)-4-[2-(4-b - 3 OXYy R il By I{—?)s 1 k%nl - phenyl
Cater &s a Corir BBk ALRRLIGHT dndilcrer WP R GM, (D00

- procedur e ofollewedi the additien efdhpldn BUY visld asnanlotless golido exanple 6 were
prepared. 2Qdxaapke Aviderty- Met hyl - pi per azi n-1-yl met hyl ) - benzoi ¢ acid
(3S,4S)-4-[2-(4-benzyl -3-hydroxy- piperidin-1-yl)-ethanesul fonyl]-phenyl
ester The title conpound was prepar eg from 4-chl oronet hyl - benzoic acid

(3S, 4S)- £ [2-(4 25 benzyl - 3- hydr oxy- PXHBP¥&i n- 1-y1 ) - et hanesLul f onyl ] - phenyl
ester and 43ibipydlpi-pehmazhyi-benzoiEidds 14258 bansd B atyliaks-pipietidin-IMa)- e =
592. 2 (M+rH} ). EX | 8 -(A4- hyl - pi pepazin-. 1-yl methyl ) - benzoi ¢ acid
(35, a5y - a- | Sopors Ry GrePamiltifs Beiguonilenh

pi peri di n-1-yl)-ethanesul fonyl ] -phenyl ester; hydrochl oride(1:3) 21 February

2005 WO 02/}, 633k REHLEPHE: Q@a?éiif?z: _3.}1:_ %%%@,ﬁ%&ﬁ&@ﬂl{@%@@p@@epar ed from

3-chl oronet hyl - benzoi c aci d (=S - _ .
~ ben. zyl - ® hheps3bysrperppsridin-tghye el phenyl sster sengrphelinedolleird

4- et hyl pi pey geladditiod Gf HOMBAS Pyyitlhes Adthidkdsealiddf HCl in 80 %yield as a
colorless s g-gyei\@g 1\/&451_15)92. 2 (MrH+). 5 Exanple 6

Example 7
4-Aminomethyl-benzoic acid (38,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
15  ethanesulfonyl]-phenyl ester; hydrochloride(1:2)

A solution of 200 mg 4-(tert-butoxycarbonylamino-methyl)-benzoic acid (35,48)-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 (35,45)-
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.

~ Example8
3-(3-Amino-propionylamino)-propionic acid (35,4S)-4-[2-(4-benzyl-3-hydroxy-
o ,‘piperidi.n-l-yl)-ethanesulfonyl]-phenyl ester; 1:1 HCI

30 The title compound was prepared from 3-(3-tert-butoxycarbonylamino-propionylamino)-
 propionic acid (38,48)-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").



3- Mor phol i n- 4-yl nmet hyl - benzoi c acid

(3S,495) - 4-[2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- E@ aflrg%bb phenyl
ester; hydrochloride(1:2) The title conpound was pre Y

3-chl or ong{Q¥drékgnzoi c acid (3S,495)-4-[2-(4 io PCT/EPIL/09561

benzyl - 3- hydr oxy- pi peri di n-1-yl ) - et hanesul fonyl | - phenyl ester and

nor phol ine, followed by the addition ofigHCl in 18 %yield as a col orl ess
solid. M5 W = 579. 1(MrH+). Exanple 7 4- Am nonet hyl -benzoic acid
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi p&sardpla21-yl )- 15

i ??Q?f“LL?oxycar%ﬁﬁ“‘on i Sbizoc U O 00 bl s bRl A0
benzyl - 3- hy ethaxepulfny] rB}GPYi-BFtBlthﬂI h&de&ﬂfonyl] -phenyl ester in 3.8 ni
pr 6ssur e anit pes "fé’?ﬁl"’*‘“@?"” B ) ops. ot
a sat ur at®ed#eEpicage ag ??Sﬁ%%%gp‘g “é%g%zelf%éﬁr%r%‘l’%‘ iy dgdee *F-'ieﬂulfP ]on yi el ded
120 ny (O. Zﬁhdmbdsterﬁ@s%yfk}cbaiyhpaaﬂésmoﬂxdbenzm c acid (3S,4S)-

[ 2- (4- benzy hé/d; ﬁg)rl di n-1-yl)- ethanesul fonyl] -phenyl ester;

hydr ochl ori i colorless crystalls. Ms: W 509,4 (MrH{).

Fol | owi ng the general procedure of exanple 7 the corrpounds of exanple 8 to
exanple 10 25 were prepared. Exanp| Bxagipd: 10( 3- Ani no- pr opi onyl ami no)

- propi oni ¢ @-‘Méi‘h Aonb et -bér&bfcéﬂh@%?-ﬂcqzwg&& ¥3-hydroxy-piperidin-1-yl)-
plperldln hapesul f.on 11? P]P ter 1 HC 30 The title

- conpound Q/va 'g‘%ﬂ"é{ﬂ B BYhe%tyr( df‘g é?ﬁ ycar bonyl am no- pr opi onyl am no) -
pr opi oni c aC|d

(3S,4S9)-4-] 4-benz dr 0 eth ul f on henyl
boter 1 n 15Tt Gleahuad i R el oS AR Rty
February ZOB&zomidﬁSl‘a?Zli 2R@zﬂeﬂﬂﬂiﬁi@@ﬁﬁ)&plpeﬁcﬂnﬁxﬁhﬁhme@ﬂfonﬂ] -phenyl

3- Met hyl am m@@y%ﬁ&@m }ﬁﬁéquﬂng 4S) - 4-[ 2- (4- benzyl 3- hydroxy

iperidin-1 hanesul T onyl henyl ester hydrochloride (1:2
PIP 15 S: m/e-—-5232(M+H) y P y y ( )

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) (35,45)-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. NaHCO; 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 MgSQy, 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 (35,48)-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 (35,4S)-4-[2-(4-benzyl-3-hydroxy-
piperidin-1-yl)-ethanesulfonyl}-phenyl ester |




The title conpound was prepared from
3-(3-tert-butoxycarbonyl - nmet hyl -am no-nethyl) 5 ben 1 I; ac+r9 g
(3S, 4S) - 4-[ 2- (4-benzyl - 3- hydroxy-pi peridin-1 -yl) -et ebsru ony ] phenyl

ester in Q3% kgl d as a colorless solid. MB: me = gm?ﬁl(
Exanpl e 10 4- Met hyl am nonet hyl - benzoi c acid (3S,4S)-4-[ benzyl

- hydroxy piperidin-l1-yl)- 10 ethanesul Lqgyl]-phenyl ester hydrochlorlde
(1:2) The title conpound was prepared from4-(tert-
but oxycar bony- net hyl -1 am no- nmet hyl ) - benzoic acid

3S, 49) - 4- - N dj l. f h |
e e el i g
Exanple |1 ﬂh@g&;@ﬁ&ﬂyﬂ rhene 1@1%@h@9ﬂ1¥1m1dprx@e&r48;de43§&mgm@snmpl) 4-
3- hyd A { t f
R e A
et hanesul ofil#: 6%) 1N‘(|ZI DimefhylagpinapesmyDrNethyicebe %Fﬂ’éé Y@O@lpr%ﬁe aPéﬂ"F nol )
ﬁC&fd 16. 3 fﬁgct;dx?ﬁﬁcalrﬁw stirdelVB @ntkiedd 1 48unb. S(NZHQ)I WikRHded and t}ae afqueous5 _ t

iisopr e irre mn a

room t errpgr g?tfr“éasﬁ%tr %ﬂlrﬂ’ r%%:l qﬁ?fbcfnrhedio Fﬁe Iofﬁ?%%w @’e’{fé”faé ded
dropwi se. Afitb0.5X0HG] solutip@ and brimet drldﬂacH@CISanhJ filteradrandete sleradderknaived t he
agueous phaaﬁdee@gdu%e@gr@&aﬁ% gwme ahhybl%gs&a& tslﬁzsaﬁm’%gggi cil?tﬁ')P&h&JW i &Qrbi ned

organic Iayers re washed wth rle trat’ed and the

sol vent as280 e S fob duatbypsatheaylamige imethidl-bewoipacid [38.49)ude

product by glizgibtegr aﬂ?&roxyoy Eridih-l11y0RetBesullof I NphafRkal & BRMeRe 211)

yi el ded 700 11 nmol , /? phosphoric acid dibenzyl ester

- (3S,4S)-4- [ mt%ﬁl benzyl - 3 h droxy pi peridin-1-yl)- ethanesul fonyl]-phenyl

30 ester asM#: oido60es@Medllid. M5: mMe = 635.7 (MrH*). Exanple 12 4-(tert-
But oxycar bonyl am no- net hyl ) - benzoi ¢ acid (3S, 4S)-4-[2-(4-benzyl - 3-hydr oxy-

pi peridin- g et plobonvd dr
02/ 1632115PCT5/ 528 %4(%21%&{3 po eﬁﬂ?ﬂﬁ'é’iz e E(ﬁﬁpcgﬂ-ldfgft&élﬁﬁly I%Q;‘{am%

Example 13
3-(3-tert-Butoxycarbonylamino-propionylamino)-propionic acid (38,45)-4-{2-(4-benzyl-
3-hydroxy-piperidin-1-yl)-ethanesulfonyl]-phenyl ester

S 20
‘ The title compound was prepared from (3§,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenol and 3-(3-tert-butoxycarbonylamino-propionylamino)-propionic
acid in 13 9 yield as a colorless solid.
MS: m/e = 618.2 (M+H").

25 Example 14
3-[(tert-Butoxycarbonyl-methyl-amino)-methyl}-benzoic acid (35,45)-4-[2-(4-benzyl-3-
hydroxy-piperidin-1-yl)-ethanesulfonyl}j-phenyl ester

The title compound was prepared from (3§,45)-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").




-19 To a solution of 500 ng (1.33 nmol)

(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- et | ul f - phenol
in 10 m nethyl enechloride were added 368 ng (1.46 %ﬁ%@é&%bé

(tert-but quygafspqny! am no-rnet hyl ) -benzoic acid, 16.3 | ) DVAP
and 511 5 ng%. 66 mol ) N-(3-D net hyl am nopropyl) - I\I—e%@gr}lg%ﬁdl i mde
hydrochl ori de and the reaction m xturesgas stirred at 0C. After 1 hour,

0.5 N HCl was added and the aqueous |ayer was extracted with
met hyl enechl ori de. The conbi ned or gBxuingpld Eyers were washed w th 0.5N HCl

solution an j ' i\%tﬁ% ' red.an ' t renoved
under redchéR%)ﬂrte%g gol}? %%?%Yfg)%ﬁg'gwt e c?' HI Shiig%ggg%%cgd&gg‘?)zﬁ#@%ﬁn\ﬁ% rom
di et hyl et hehydroxepigerdingG-yeghangsulongiohenybester35 o)

4- (tert-but oxycarbonyl am no-net hyl ) -benzoic acid (3S, 4S)-

4-[2-(4-bengzyl - 3- hydr oxy-pi peri din-1-yl)-et hanesul fonyl ] - phenyl ester as
col orl ess igﬁ/%i%ﬂ(’@?“ was reparedppgn &’(%F‘FL%@“]I@]ZVWWOWP ab-
procedur e oéthexeaifingl)-bleidlendp ERt Bt xRhrbexamtie]-ddido)-reByIPb&zoit 3cid 5 wer e
pr epar ed. Eéla%g/l §1§11d3 ﬁ_éf%_rt er .- But oxycar bonyl am no- pr opi onyl am no) -

propi oni ¢ adi’d ¢ 38 4Ef HBY POl 4 “henzy | o

3- hydr oxy- pMSemie 623.2 MYHBt hanesul fonyl ] - phenyl ester 20 The title
conmpound was prepared from - ‘

(3S,4S) - 4-[2- (4- benzyl - 3- hydr oxy- pi pehh@ldsl-yl) - ethanesul fonyl] -phenol

and 3-(3-tert-butoxycarbonyl am_no-praopi onyl am no)- propjionic,_acid in 13 %
yield as'® & P‘é‘géylgﬁﬂ“m:}. acﬂfg:ss%ﬁg‘l‘igé‘& 1Byl gxy-piperidingigle 14

3- [ (t ert - Buéthayeedfdaglyphemg bdterl - am no) - net hyl ] - benzoic acid
(3S,4S)-4-[2-(4-benzyl -3- hydroxy-piperidin-1-yl)-ethanesul fonyl]- phenyl

ter The ti - e
“benzyl - 3- h%%%%%ﬁ%%ﬁ’ﬁ%@?r@%@%ﬁ@‘a@%ﬁ?éﬁ%ﬁ%&%ﬁg in b
3-[ (t ert - buéthaaesdfopplirphenpbinf|ImILAL) were adviet PO raifQ-b9 mumnd) BMAPRNG 062 yi el d
as a col or | @g$1.80HmolfEt, NI R 302 8231 40 VA chidrhn S HA RS 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 (35,45)-4-{2-(4-benzyl-3-hydroxy-piperidin-1-yl)-
ethanesulfonyl]-phenyl ester

25  The title compound was prepared from (35,45)-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).




WO 02/16321 PCT/EPA /09561 -20 Exanple 15 ' '

4-[ (tert-Sutoxycarbonyl - net hyl - am no) - net hyl | - benzoi 64 @ ry 2005
(3S,4S)-4-[2-(4-benzyl -3- hydroxy-pi peridin-:1-yl)-ethanesul tonyl]- phenyl
“ester 5 TRegbdifehg conpound was prepared from PCT/EP01/09561

© (3S,4S)-4-[ 2- (4-benzyl - 3- hydr oxy- pi peridin-1-yl)- ethanesul fonyl]-phenol
and 4-[(tert-butoxycarbonyl-nethyl-am npj-nmethyl] -benzoic acid in 99 %
yield as a light brow oil. M5 nle = 623.2 (MH). Exanple 16 10

4- Chl or onet hyl - benzoi ¢ aci d Example A ‘
(3S,4S)-4-[2-(4-benzyl -3-hydroxy-piiperidin-1-yl) -

et hanesul f onyl | TapherufiesbRdwid©cotnsuplidh bRl f208dTH tHelisda nliiRéD)
(3S,4S)-4-12- (4-benzyl - 3- hydr oxy- pi peri di n-1-yl)- et hanesul fonyl]-phenol in
10 mM CH2C12 were added 20 ng (0.16 mmol) DVAP and %gi {ﬂP (1.60 mmol ) Et 3N
and 302 ng (1.60 mmol ) 4-chl ornet hyl benzoyl chl ori de: 1 15 hour water
was added and the aequous phase was extracted with nethylenechloride (3 x
20 nl). ThBr@sibi ned organic layers were dried over M8O4, filtered and

t he sol vent Lywse renoved under reduced pressure. The cggide product was
purified by,_chr nq%ography over silica gel to give 28? g (0.53 mmol, 40
% 4-chl or of8HAhenzoi ¢ aci d 4- [ 2- (4- benzyl - 3- 3

hydr oxy- pi pbficrdérpstdllind gwdodeanesul f onyl ] - phenyl ester #6 col orl ess foam 20
M5 nmfe =5 | ow ng the general procedure of; exanple 16 the
conpound ofgggéﬁ%P%ﬁTgﬂéas prepared. Exanple 17 3-Ch|or%nethylbenzoic acid
(3S, 4S)-4- [ 2-(4-benzyl - 3- hydr oxy- pi peri di Aabletyyejght ot f2thesul fonyl] - pheny
ester 25 The title conpound was prepared from (3S, 4S)-4-[2-(4-

benzyl - 3rhydr oxy- pi peridin-1-yl)- egkanssBl fonyl ] - phenol and

3-chl ormet hyl benzoyl chloride in 80 %vyield as a colorless .solid. Ms: nle

=528.1 (M. ZJCJBQ\BESL{)%% fgﬁo%né@n%iﬁgxg &k madtfactured:

!

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



PCTI EP01109561 Exarrpl e AA Tablets of the followi ng conposition are
manuf actured in the usual manner: ng/tablet Prodrug rn starch
Mcrocrystalline cellulose Magnesiumstearate 5 45 21?:5&5?%%@% Tga:gl et

wei ght 10GQydghfe¥anpl e B Capsul es of the follow ng conpogédiiesse

manuf actured: ng/capsule Prodrug 10 Lactose 155 15 Corn starch 30 Tal c. 5
Capsul e fill weight 200 The active subsptance, |actose and corn starch are
firstly mxed in a mxer and then in a comm nuting nachine. The m xture is
returned t ostirhes umitikis has disperseddaaniilgelpdde dnittheriepar&lingnappositey hdwddsaxfghl y .
The mi xtur esalabfelsizé@&tmom@mb?om&@s Deffn Wb Akl S Ctﬁpﬁl%géan%? il e C
Suppositories_ Q he fol low ng conposition are mRnuUT act ur e supp
Prodrug 15 msiidgdpipyageperggetd bods Tot al 1300




The suppository mass is-nelted in a glass or steel ves'sel m xed thoroughly"
and cooled to 45C. Thereupon, the finely powdered agﬁg%éé{,g gace is
added thereto and 21 February 2005 WD 02/16321 PCT/ 09561 -22 stirred

until it RagofHesaersed conpletely. The mixture is pouregeffoPossPPOsi tory
nmoul ds of suitable size, left to cool, the suppositories are then renoved

fromthe noul ds and packed individuall-g3in wax paper or netal foil. 21
_February 2005 WD 02/ 16321 PCT/ EPOL/ 09561 -23 Clains 1. Conpounds of the
general formula ROOH | 5 wherein R i Llaims-C(O) (CH2)"C(O OH, b) 10 wherein
R is -N(R2) (R3) and R2/R3 are independently from each other hydrogen or

| ower aI Kyl a _cyc tertl optionally substituted by | ower
al kyl , -P(O))(Ot})OE‘Po%’F‘![S gﬂlf)ge“ éﬁ/ ('egz) " NHC(O)(CHZ) "N(R2)(R3); and n is
1, 2, 3 or 4; 15 and pharmaceutically acceptable acid addition salts
thereof. 2. A compound of fornmula | according to claim1l, wherein R is
-C(O(CH).C(OOH and nis 2. 3. A conpound according to claim2, which is
Succinic acid nono- 1 (3 S, 4 -4- [2-(4-b yl - 3- hydr oxy- pi peri di n-

“1-yl)-ethanesul fonyl] - 20 e@\est er : ,
. h \ N

5 wherein

R is
a) -C(O)(CH3),C(O)OH,

R‘I
b) ;
10 wherein R'is -N(R*)(R*) and RY/R® are independently from each other hydrogen or
lower alkyl, or isa cyclic tertiary amine, optionally substituted by lower alkyl,
c) ~P(O)(OH);, oris
d) —C(O)(CH,)aNHC(O)(CH,) N(R})(R?); and

n isl,2,3o0ré
15  and pharmaceutically acceptable acid addition salts thereof.

2. A compound of formula I according to claim 1, wherein R
is ~C{O)Y{CH,),C(O)OH and n is 2.

3. A compound according to claim 2, which is

Succinic acid mono-{(35,45)-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




4. A compound of fornmula | according to claim1, wherein Ris 21 February-
2005 WD 02/16321 PCT/EP01/ 09551 -24 and R is norphgldnyl
4- et hyl - pi perazi nyl or N(R2)(R3) and R2/R3 are indeE@Aﬁ%ﬁ%T¥2P?%n1each
ot her hydrp@eihesss | ower al kyl. 5. A conpound accordi ng pErfedhddsd. Which is
4- nor phol i n- 4-yl - net hyl - benzoi c acid
(3S,4S)-4-[2-(4-benzyl - 3- hydroxypi peridpp:-1-yl)- 5 ethanesul fonyl] -phenyl
ester, 4-(4-nethyl-piperazin- 1-ylnethyl)-benzoic acid (3S,4S)-4-
[ 2- (4- benzyl - 3- hyalr oxy- piperidin- 1-yl)-ethanesul fonyl]- phenyl ester,
3- (4- et hyl - pi pepfazinag | -yl methyl ) -benzoic acid (3S, 4S)-4-

i'peri di n-1-yl)-ethanesul fonyl] -phenylester, 10

[ 2- (4- benzyl - 3- hydr
-benzoigi.acid, ..
%Ia:ltﬁ is morpholm}&iéﬁglft_hy

3- nor phol i n- 4-yl et . .

(3S, 4S) - 4-[ 2; (4- benzyl - 3- hydr OXy- pi-per| k?PQE?W%ﬁE§%G¢%H9PT@ phenyl

ester, 4- anRiBnet idependanthifrony edch other hydrogen or lower alkyl.

(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- ethanesul fonyl]- phenyl

ester, 3-nethylam conptindlacdoediagioalairaiddwhich is

(3S,4S9)-4-[2-(4-benzyl - 3-hydroxy-pi peridin-I-yl)- 15 et hanesul fonyl]-phenyl

ester or 4-fevdphddivi-hphoethylbepenicwid(3548)di-(BE -ty B-hydroxy-piperidin-1-y1)-

[2-(4-besz&hQEQﬁgh9?¥mgh@@§&pin-l-yl)- et hanesul fonyl] -phenyl ester. 6. A

conmpound of  formul accordin claim erein Ris -P(O(OHz. 20 7.

A conpound %‘é‘gﬂeméﬁﬁ'ﬁlﬂeﬁz’ér ];iglfﬁegl,yb\%iﬂlw ﬁc@l (ﬁﬁ%gp‘h&'%b%ﬂt? “hydEy-

| (3S, 4S) - 4- pip2ridid-1bgRetthneSalfonel]-pkynybésper | di n- 1-yl ) - et hanesul f onyl ]

-phenyl } estey. 8. A ound of .f.or mul a. | of i to.claim1l, wherein R

is -CO( cﬁ% m&& @?P%%fgﬂﬁf yDJgEnspic a/i“‘c%ﬁ%@&‘%ﬂ*@%‘%e&%%ﬁlgdf"d‘y ¢l aim 8,

which is 3pipgidinmilrid)-ethanspiltonyl-ghenylejter, pr opi oni ¢ aci d

(3S, 49S) - f [ 23 Aslgnzyls /s 20l PR dsslis -1 £ 5 1 ilaphenyl
0 %d&pm-ﬁm AT RuY YR8 2 00 PR sl (41:)!&%%%%8%@?18‘1%&?&3{ 1haphe

ester. 10. A nedicanent contai ning one or nore c as
cl ai med in chRFSSREVISPLEIAEHE S 1- 9 and phar maceutical |y accept abl e

exci pi ent s. 4-aminomethyl-benzoic acid (35,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-y1)-
ethanesulfonyl]-phenyl ester,
3-methylaminomethyl-benzoic acid (35,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-y1)-
15 ethanesulfonyl]-phenyl ester or
4-methylaminomethyl-benzoic acid (35,45)-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)..

20 7. A compound according to claim 6, which is

phosphoric acid mono-{(35,45)-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)(CHZ)ZNHC(O)(CHg)zNHz.
5 9. A compound according to claim 8, which is
3-(3-amino-~propionylamino)}-propionic acid (38,48)—4~[2—(4—benzy1—3—hyd.roxy—pipéridin-
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.



21 February 2005 WD 02/16321 PCT/ EPOL/ 04561 -25 11. A nedi cangné according
to claim10 for the treatnent of diseases rel ated to 21 February 200 o
NMVDA- r ecept or - subt ypes bl ockers. 12. A process for preparing a conpound of
formula | WgegdRbined in claim1, which process conpri spsmppodbesseacti ng a
conpound of forrmula HO OH 1IN with to give a conpound of fornula HO 10
wherein mis 1-3 and nis 2-4, or Il 1-325b) reacting a conpound of fornula
Il with (BnO 2P(H) O CC4/ DMAP/ Huni gs base and hydrogenating the obtai ned
conpound to a cUapauadicagientaseardingtoB@im 1RfdrthGrdatPentrof dBeasss relgedtd ng a
conpound of N At@niok-siiides Blog@ppound of fornul a
HOOC-(CHZ),NHC(O)(C%Z).N Boc IV, cleaving off the Boc group to give a

conpound of T or fiuth 3l dels 3 prERRhY RS mARAR oY 82163 4ckinb Tl DY PRRRL - 26

H2N .
process comprises

5 a) reactinga compound of formula

OH A
{’S:/\/N
o= i
with
~
Cn
to give a compound of formula
. OH
PG
o o g
O.' \.o 14

10

whereinmis 1 —3andnis2 -4, or

b) reacting a compound of formula IT with (BnO),P(H)O/CCly/DMAP/Hiinigs base and
hydrogenating the obtained compound to a compound of formula

OH
Ho\ ,0 m
g \©\
0 ,S\/\/N
0o

15 ‘c) reacting a compound of formula If with a compound of formula

-2 or

HOOC-(CH3)sNHC(O)(CH;),NH-Boc IV,

cleaving off the Boc group to give a compound of formula




1-3 d) reacting a conpound of fornula Il with a corrpggr]__d of f§ E%Ha Boc R2
OH V cleaving off the Boc group with TFA (trifluoroa gbruary ;J 0 give a
compound of formula R2 5 N Ft e) reacting a conpound ‘of formula hal OH OH
1-4 VI Wi tyfip igpfiol i n or 4-nmethyl - pi perazin to give a campessigsef fornul a
1-5 or 10 1-6 and 21 February 2005 -27- if desired, converting the conpound
obtained into a pharnmaceutically acceptabte acid addition salt. 13. A
compound of formula f according to anyone of clains 1-9, whenever prepared

by a process as clained iff claim 12 or by an &'w val ent’ nethod. 14. A
compound of formula 1Py any afsl ai s 1. treat ment of

di seases. 15. The use of "a ito ouormJN one of clains 1'
for the manufacture of nedi canents SN Ny one OF nor conpounds of

formula | for the treatnment of di seaé’esorel ated to NI\/DA-rsecept or - subt ype
sel ective blockers. 16. The use of a conpound according to claim 15,
wher ei n. t hedmealiting Aeompodaf fgpmabilgith ecomppmdehfor;maapound of fornul a

o/ OH

Y

H

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

R&.
N
_ H OH
Q \@\S/\/N
o/

T

e) reacting a compound of formula

hal OH
O
' VI

/i

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

10 : and




| ' [ | |, aj ,’5@ wher ei n
11 17. A conpound of fornula | according to any one 1 i

t he corrpoum is for use as a prodrug for a parent c?r_rpounclzg,%i2 Pormjl a HO
=18..-The invention as herei nbefore descri bed.

-27-

if desired, converting the compound obtained into 2
addition salt,

pharmaceutically acceptable acid

!

13. A compound of formula | according to any one of daims 1

-9, whenever prepared
by a process as daimed in claim 12 or by an equivalent method.

14 A compound of formula I in any one of claims 1-9 for the treatment of discases.

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 fo

r the treatment of
diseases related to NMDA-receptor-subtype selective blockers.

16. The use of a compound according to claim 15, wherein the medicament is a
prodrug for a parent compound of formula

HO.
\QS/\\/N

0’ ‘o

oH

17. A compound of formula I according to any one of claims 1-9, wherein the

compound is for use as a prodrug for a parent compound of formula

HO
O\S/\/N

»

o” Yo

OH

18. The invention as hereinbefore described.






