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1, 2, 3 or 4; and (o pharmaceutically acceptable
acid addition salts thereof, These compounds may
be used as prodrugs for the parentcompound of
formula (I} which are useful in the treatment of

NMDA receptor-related diseases.
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~-N(R2)(R3) and R2/R3.are independently from each ot her hydr ogen-or [ower

alkyl, or is a cyclic tertiary amne, optionally su E@ | ower
calkyl, ¢) -P(O(OH) 2, or isd) -CO(CH2).NHC O ( ) 'I—'é?(z § and nis
1, 2, 3 or 4; and to pharmaceutically acceptable acid addition salts

t hereof . These conpounds may be used as prodrugs for the parentconpound of
formula (I1) Wnich are useful in the treatnent of NMVDA receptor-related

di seases. % y uary 2005 WO 02/16321 Al before the expiration of the
tinme Ilmct or anending the For two-letter codes and other abbreviations,
refer to the "@Quid- clarnms and to be republlshed in the event of recei pt of
ante Notes on, Codes_and AbbreV| ht| ons a DE; ring at the begin- amendments
begi ni ng of each FEagkHIg te JUDR TereRter Iagands  ette. \ X 21 Februarly 2005
Case 20719 Progdbuet tb@fw gt ahe present invgamdsprmod@rcamp@mﬂwféh@f PR aspect,

t he present invention provides conpounds of the general formula RO I

wher ei n fRfP‘Slaa) -C(O(CH2)NnQQO OH), b) V\/(]%J’HGIH Wis -N(R2)(r3) and

R2/r3~:are independently from each other drogen or lower alkyl, or is a
‘cyclic tertiary am ne, opti substi wer al kyl,

o 0 : i

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.




c) -PCO(OH)2, or d) is . C(O (CH2),NHC(O (CH2),NR - (10); and n is31;-
2,3 or 4; and pharnaceutically acceptiall e acid addiﬂi¥k§§%é§zb&§rgof.
According to a second aspect, the present invention provides’a nedi cament
contai ming one or conpounds of forrmula | as defined in the first aspect
and phar madekdsibead F e nore_excipients. According to athird
aspect , the g&e fﬂ?ﬁggﬁg$%€&5WEVPé%§%§ il markansedaspoodinggof 0t he
second aE%BB $YtorRdat r eat nent of di seases related to

NVDA-r ecept or -subt ypes bl ockers. 21 February 2005 r It has been found

- that these conmpounds of fornula | maybesuised as prodrugs of conpounds of
formula HO OH If which aHe NM part ate)-receptor-subtype

sel ective bl ockers. 21 Febr 21 PCT/ EPOI /09561 -2 A
prodrug is in nost cases a phsa Q| ol pactive derivative of a
parent drug nolecule that reqgrgs spontaneous or enzymatic transfornation
within the body in order to release the active drdg, and that has inproved
deliv { over the parent drug nolecule. It has been shown that
2 ol S BAED AP Getoue) reaptbr oubipsasdictvadidiaysi cochem oal
properties for eliciting the desired therapeutic responsg at its target
site does not necessarily possess the best nolecular formand properties
for its delivery to its point of ultimate action. Usually, only a m nor
fraction of doses adm nistered reaches the




-target' area and since nost agents interact with non-target sites as well;
an inefficient delivery may result in undesirable sigerbfiRef soosThi s f act
of dlfferences in transport and in to situ effect characterlstlcs for many

drug nol eGH 2? t he basi c reason why bioreversible g)o
_derlvatlzatlono drugs, i.e., prodrug formation is a neans V\}mch
substantial inprovenent in the overall,efficacy of drugs can often be

achi eved. Prodrugs are designed to overcone pharmaceutical | y and/ or
phar macoki net i caplodrugasiaendat @bésa@saa@:sasasg:aaul@ﬁm\zﬁvbrdemtalﬂiee,aarpafmt dray g

mol ecul e that) eé’{ﬁé’ﬁlgt r%élffl&ts %Eo%?aneé@o& eﬁ%%aﬁé érz&'sfé% o Vgi}iﬂﬁ?e%oﬁ intdierdr Ug. 15

In recent yedrs Se bi OF eVer sl i VES have been
expl oi ted flor eﬁ:?ﬂhela‘ité"leldﬁ}ﬁ’ 1l theidiagimnreved deliMerygy oparidgs eyerde Rarent 48983 prodr ug
‘type for drugkag€nflas béenghovapthamaaibleaile iylds@imal sttuinatli copfigusatiashd popul ar .

Furth | di
ond the e R R oA HAGLY B 1E% BBl lBSecdEd MuilRge | T NORCS
N-oxi des, deese PPtREEessaEly r@ksaﬁﬁh irmelerubr fgm wd@roperiesndts deliveia it dvant age
of a pr odr Ugbihi ESiltiniutd dcliomNisaaladnlps ﬁmﬁrrtfﬂae;sm of d6das Aniaidtepedaedhestadt er

solubl 1Tty fffer Bl SOAL oo AP AR A 8- aPI Sl C-ﬂhn:m!c ganpar ed to

t he parent ces lve tract, or it
may enhance ‘%W?I@n?ﬁf aasilt Iﬂt%ﬂde%b eP’éﬁﬁfch r?h‘%@ﬁr"é@’éfere&i?ﬁﬁb@ﬁﬁﬂorb?ndﬂﬁr mula |
have |i nipt eﬁtu\m’é&n:hﬁmitabn&slfbmnmy doliy sibletudgiictht bgsid resson whbioskéreibieng bol us
i ecti ons. he}mc\,’a\?é gt? @Jnocgf%r uhrc}dgu f'oﬂ'g tgﬁré Vrﬂ&an‘!ﬁﬁwﬁfch%%s ’Hﬂound of
formula Il £0 Tend fese ¢ R e par ent era ag%g
i ntranuscul ’éi‘FPfO‘&Bt?PPéélﬂq Qi’ﬁr.anle M@fﬁ‘é‘é?ﬁ%l‘?g% ecaﬁhlte"qdh%“’ EBIEHHE 18¢ formul a
I ful fill adoloveRont pemaieaticilly andjeosharmicotineiiallySpesl droklamh associatedeith been
shoun a Up 2 p;rgmfa%hg 3]eB1EthaBAbHE birlelatsc W ent AP ERAnedlor utiBRUN At

physi ol ogi ca |ty I'n solution at roomterrperature up'to 48 h

and a fast hydrolysis in ned ea ounds of
formula ¥I are 'R ,3\“ Yﬁﬁrﬁﬁvﬁﬁfm 05@153%???3%18%&9‘@%65 ?)‘f"- §%W%§e§§¥ect i ve
bl ocker s, whilzhtidtreindeggrimegprodiugt. Using estersrmsdipradriig gype fradrugs adntaisingvi ty and
plasticity wmgGin sk &%xﬁ 'Eﬁml&?ié nms@yfﬁ;u&r Ipanmeﬁtunegnrafaﬁs&a SerBatives

Finct i on. 28 feve' {pidgelsioons: 63 16 404 ety Boder Tt 1L TR, 07 21

443-458 or N oxldes, 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.




-3 Under. pat hol ogi cal conditions of acute and chronic formns of -
neur odegenerati on overactivation of NVDA receptors Iczﬁ =, m(y& g &t for
triggering neuronal cell death. NVDA receptors are conposed” Oof nenbers

fromtwo w{g farrilies nanely NR-1 (8 different ants) and
NR-2 (Ato WOI’I ginating fromdifferent genes. Menber sg’efﬁ'gpr#% 5 two
subunit famlies show a distinct distriution in different brain areas.

Het eroneric conbinations of NR-1 nenbers with different NR-2 subunits
resul t i n NVDA Ugdepithsisgical d&ﬁﬁ@ybf@udiaﬁa elirenit f@hﬁbﬂﬂﬁﬁb&g&&ﬁhoﬁr operties.

Possi ble th i i.ons for subty

bl ockers i ng e%leglgﬁ Okﬁwﬁ;ec%ﬁmm &l rkg %%@rﬁf télggeplﬁlg nﬁ%fﬁgﬁl(fme %eagl ﬁi"{nﬂﬁ st roke
or braint rauﬂ!mﬂrs efercompesedl of arembérs fremtwo egpanit fanilicnnawadhNEs (8 difrenhei mer !

di sease, PagificDaeRns) gfm@m td'B%h%] gﬁ%mddﬂ?é? fafts. Enﬁb&@@yrﬁttﬁeoph' c

| ateral sclerosis neur od egener at ssocl at e terial or viral

i nf ect i ors, tvef svbariplamdlics shoxig MF‘%‘HEH‘F%*&dlffﬁW%ﬂ@W‘%% Hrigspmaers on and
acut e/ chr onidmiiadtions SR nfentiferd With BFfGSRMNR-D mmts ﬁE\llﬁq’ﬁﬁ\IMD)&cheﬁfbi’éPOU nds of

formul a | rodrugs .in t or, I s of

di seases ca%@éﬁ‘mb%/&%?fg’%é’ﬁ AgPle alngP,ﬂglgbfggﬂ %%%“f%ﬁéﬁ?x subt ypes,
whi ch i ncl uHMIatuatcgtémuhtwpmpeaﬁubiod@gemmrchtac@mfocmmshcbpr@iegnerabgn st roke or
brain t raun@aus&hs g%y%tr R4 Eorah ﬂﬁ&&%%&%&ﬁﬂ%&ﬁoaég@,ba g%}lérﬁ' mer '

di sease, Park I sease, Huntl 5%1“)” s di sease -or amyotro h| c
| at eral ¥cl Wb@%l)sdlseﬁ‘;étﬁaéﬁéﬁ’éﬁélﬁsﬁ%sﬁ niinglon’s disece ouiALS (b@mtaphw atgrel vi r al

i nfections, scnehisiins@REEn&bEGh ASociafdMiHARAERINbAyiraRdFdcAbYs, diskaRE §ikhlaon and
acut e/ chr oni t he us f these ¢o nds for 20 manufacture of

cor r espondi gmﬁ@HF’E@tﬁBﬂF?an?)&%’é?gg%“‘f%P ef‘ﬁ@“fféf’i‘ﬁ’f‘acture of these novel -
conpounds and nedi canents, containing them A simlar conpound of fornula
Il is generically @irctsiob e preseridneaiasTenoveldaapeinds of e gl ctheilr ufeas mul a

does not co npounds
ar e doscr | ot By EEEn DR IR o R g

recept or!s f UMIPhEcsnierstibRpas Whicyingludeacute fpringsipt arodegenpralipnicaisehége by
receptors. §tike hﬁbrﬁiﬁl’t&u&ian&}lr&ﬂic for@EpOLIftEleghratifsmth ReMlzhdimEl dféshe,098, in

which th di.n titut

o bosi ¢ 1 on P RESE bRt Rion s e PLEE G Soell et iifiBes "on ¢ he
NVDA r ecept ueuredegeraration sebaidted with hetarikatviritfedfongeod distaesmachofs

neur odegeneraki,0N .30 aﬁﬁ gre@s%n SXGIRERnroRY paih! B s thdd SulbokhaysR, and

chronic forms of neurodegeneération
' 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




such as Al zheiner's di sease,..Parkinson's disease, ALS (anyotrophie¢ |ateral

sclerosis), neurodegeneration associated wth bacter] r. Vi
infections and acute/chronic pain. Furthernore, it i Sijil%]eob\?mula. r?‘(E)]ra#V\O

001751009, e conmpound of formula Il is a good N r subtype
specific B’fr(?)g%gg?ﬂ neuroprotective in vivo and less 21 Fe r%@?@g%% WO

02/ 16321 PCT/ EPOL/ 09561 -4 active as hlgackers of the hERG potassium
channels and thus is nuch less likely to have pro- arrhythmc activity in
man. The nostivpasdiekere df thn 4ERGPPEssiim clmnads dalritbes inirubh tekpdilpy eslevt pionvent i on

i's the trealieii QbawysY GRLI On of stroke. 5 The fol l ow ng definitions of
t he general terrrscusgg{yi n the present description apply irrespective of

whet her the terTi mdt fre@siel QliAROER acar@ie With the peQBRiMRhiiGIs tAS used
herein, the _term."| g’\r/@rnt%)lnk&fls'; Jenotes a straight- or branched-chain al kyl
m -

group cont al"fi rrllltfjntfor]r CAr BON atons, for exanple, nethyl, ethyl, propyl,

i sopropyl, n-hutyl., i-byutyl, t-butyl and the |ike. 1o Preferred | ower

al kyl grdups arﬂleg‘?l%ﬁm%g Qitiftions afbfg%e%fﬁl %%%?J inthe present desipdpn abRYE ¢ j ar y
am ne" denotraspectierof echaihipd the pryms il qulestiph appeat deweadr in donybinatiopl peri di n- 1-yl,
pi perazin-1-yl or norpholin-4-yl. Preferred are piperazip;1-yl or
mor phol i n-4-yl . As dkbEhdr8hfhe RAY SioWePkyFedenbies 2 SRAIS- & bRdicRid-ARRUKyT |
preferrably 7.4. Jf5 Exgrng{]fl?\é referred are con%glfn%? in Y\/m ch is
- (O (CH2) SRR FOTh §250m gy TR F TR AR b SRS o
Succi ni ¢ aci-dutpbibulyl, 3Dutybayd the like.

[ 2- (4- befzybreRrfad thwR} eksIR RS bidighsubs Wlth 12BABR stehionyl ] - phenyl }ester ]
ester. Further preferred aré compounds, in which Ris 20

The term “cyclic tertiary amine” denotes, for example pyrrol-1-yl, imidazol-1-yl,
piperidin-1-yl, piperazin-1-y! or morpholin-4-yl. Preferred are piperazin-1-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(Q)OH and
n is 2, for example the following compound:
Succinic acid mono-{(38,4$)-4-{2-(4-benzyl-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-




2005
and Rf is norpholinyl, 4-methyl-piperaziayl or -NR2) %ebéunaéy-l?%? R3 are
i ndependently from each other hydrogen or |ower al kyl. Exanpl es of such
compounds griperidib-14yliretlphadulforyl}-phawiekyt, - benzoi c acid

R AR P S S

(4 benzyl - Ztharetswfonyl]plpayliesten; 1- yl ) - et hanesul onyl ] -phenyl ester,

21 (0 ondy Rt S YtheB o ik minerdin l aDhanesul 1 onyl )

- phenyl est ethane8dfompl gihehylrstée, yI met hyl - benzoic acid (3S,4S)-4-[2-(4

41 hi nomothRHERYBPEeb T heic b B0 A FEt b d bRl iesd Bpr Do n-

1yl) - et hartsueSudfiopy] l)]-pmle witer @st er, 3-methyl am nonet hyl - benzoi ¢ acid

(3S,4S)-4-[,2- enz - C i di. p-J-

et hanesul f % 'f]‘%é‘ R ‘3&%?“2829 édm%{) 4atﬁ &Gﬂﬁﬁﬂﬂ'}l}ﬁkﬂ’%l”@e%@dl‘ﬂ)‘

(35, 49) - 4- keﬂra(uéaulfenﬂ}'-lphan}ﬂiyﬂélo) cy-piperidin-1-yl)- -

et hanesul fonyl j phenyl ester. Exenplary preferred are furt her conmpounds, in

which R is - P(Exu@plpd, preferred evedinmhe coinpeouddy| inoviitlgR GOPONTH), Moo exdimpte C
aci d nmono- y4f ?ﬁvﬁg %?B&%éél henzyl - 3- hydr oxy- pi peridin-1-yl) -
et hanesul fony Preferred are further corrpounds in which R

s --CO( S 3amno onylamno)

pr opi oni ¢ : ac#% 2 5%% %‘f{% %i ()211 [bZVQ‘ zﬁi&é‘%ﬂ%’ﬁ%

1-yl) - et haethangst edtast er . Accordl ng to a fourth aspect t he
present invention provides a process for preparing a conpound of formula I

as defined i n Rmfenfedase fushpecimponhils in whivh &sis ~COOHCHs pNHEANCHg M Haonpound
of forml ayhichis

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

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

OH

RoPUea s

0™ i

- with
&
(CH,),,

m

to give a compound of formula




. HOOHAwWth Ill to give a conpound of formul a 21 February 2005 MD B
02/ 16321 PCT/EP01/09561 -6 OH I-I wherein mis 1 4, or b)

reacting a conpound of formula Il with (BnO 2P(H) O Ca@%%f&g?']l!h | n| gs base

and hydr Jjg the obtained conpound to a conpound , O

HO | | qgsgg%r reacting a conpound of formula Il ﬁ)(ffﬂhq'conpound of

fornula HOOC- (CH2) NHC( O (CH2) . NH- Boc .Ig\, cleaving off the Boc group to

gi ve a compound of formula OH 1-3 10 d) reacting a conmpound of formula |

with a compound of fornmula Boc™ Rz CH N i OH ,
RiacNege
Q 0] ,S\/\/N
Oz \O |-1

whereinmis I —3andnis2—4, or

b) reacting a compound of formula II with (BnO)zP(H)O/CCL;/DMAP/Humgs base and
hydrogenating the obtained compound to a compound of formula

OH

HO, o
Ho’r
,S:/\/N

/W
5 oo -2 or

¢) 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

ji\ OH
/\\/N
253
0 0

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

Boc
SN

Rz"’ OH

A

?

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

2 .
~
N
b OH
"N
0 OS\\/‘\/
Q0 4

4

e) reacting a compound of formula




-V cleaving off the Boc group with TFA (trifluoroacetic acid) to give a—
conpound of fornula 1-4 e) reacting a caonpound of fo@?#éhﬂé@ébm?l February
2005 VI with norpholin or 4-nethyl-piperazin to give.a conpound of fornula
| -5 or "and if desired, converting the conpound obtained into a

phar maceuti cal |y accepiab id addition salf. According to a fifth
aspect, the present inven ovi des a conpeund of forrmula I according

to the first.aspect, whenever. d by a defined in the
fourth aspect. According to agsix spect,
a conpound of formula | in the fine€l Jagpect

According to a seventh aspect, the preséht invention provigles the use of a

conmpound of formula-l in the first aspect for the manufacture of

medi canents_contaj ning one or nore  conpounds of forrmula | for the

treat ment With gerphelin oy &msthylt piperarininsive e spmppund efifppeulasel ect i ve bl ockers.

21 February 2005 - 7 a According to an eighth aspect, the present

i nvention provide c~GENOf a conmpound according to the seventh aspect,
'fii? prodrug for a p

wherein the nedicaé compound of formula 11

According to a niﬁ r"aspect; e esent i nx
formula | according to the fir pect,
as a prodrug for a parent cdnpo afhorTs

I,sro‘vides a conpound of

conpound is for use
0 o .15

r/«\ OH
A °\©
0 ,S\/\/N
0/ \O )

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

~

or

6 4nd

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.

“
i




NO 1E In accordance with this procedure, a conpound of21fF<ﬁbH{ﬂr%12?0 maybe
prepared, for exanple, in accordangeawith reaction variant a) as foll ows:
To a solution of the conpound of formula Tl in a solvent, such as nethyl ene
~chloride, is added succinic acid or an equival ent corrpound of formula I11
and DVMAP (di net hyl am nopyridine). The reaction m xture is refluxed sone
hours to obtain the desired conmpound of formula I-1. In accordance with
process variant Rh.RdifePAUEEhth 884! thdFdsenNin@@ioR pRvilids the 0se ofdnpbnd
phosphoric acid di benzyl ester
(3S, 4S) - 4- [zcc(mﬂdrtgéﬁﬁ)el sggenﬂwpmwlﬁreﬂbﬁh? H‘ieﬁjllc?m‘iplt i a prodrug for a parent compound
et hanesul f ogylmaiphenyl ester is hydrogenated at roomtenperature in
conventional manner to obtain a corrpound f formula 1-2. Process variant
c) describes the process fqr preparation a conmpound of forrmula 1[1-3. The
process is carried out byr'iQ g the formula Il with a
conpound of formula IV, for | e w f{h
3-(3-tert-butoxycarbonyl an no- pfogfonyT ani no) - piYopi oni ¢c. acid, in the
presence of DMAP (4-di nethylam n yﬂ dine) and DAPEEL 21 Febr uary 2005 WO
02/ 16321 PCT/ EP01/ 09561 -8 (N-(3-dinethylam nopropyl)-n-ethylcarbodiimde
hydrochl oride) at a tenperature of about OC. The reaction mxture is then
treated w th TFAAccoidinguna omtheispet, tigcprebent ifventibreprovides, a ¢ompaamiosfdammén Wi t h
reaction varian fo i obt ai ned. reaction is
“carried out C%J"éga%:t%gnlrsofasﬁ%g W%eremo&'ﬁd: omf)o'f'érﬁjf’%“ﬁelasvﬁ P‘i‘i’d'?;i‘ggre LBRFSENd of
formul a V, fcanpcamdnﬁfoanulath 3- [(tert but oxycar bonyl - net hyl -am no) - net hyl
] benzoic acid, in the presence of DVAP (4-dinethyl am nopyridi ne) and DAPEC
(N- (3-di net hyl am nopropyl ) -n- et hyl car bodi i de hydrochl ori de) and
subsequently with TFA (trifigiorQacetic ac d) Process variant e) describes
the preparation of conpounds o r mul as . A 10 conpound of
formula VI, for exanple 4-chlo § (3S,49)-4-[2-(4
“benzyl - 3- hydr oxy- pi peridin-1-yl)-effigpesul Tonyl | - phenyl ester is treated
wi t h nor phol i ne

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 ) describes the process for preparation of a 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 '



or 4-nethyl-piperazin in a solvent, such as nethylene chloride. The saklt -
formation is effected at roomtenperature in accorda%evath %hgods whi ch
are known per se and which are famliar to any perso KEaYAY the art.
Not only ]\5’0%9163?1 wi th inorganic acids, but also salts i“élt/ﬂio?f%{“ c acids
conme into consideration. Hydrochlori des, hydr obr om des Rat es,
nitrates, citrates, acetates, nal eates,-g&uccinates, urethan-sul phonat es,

p-t ol uenesul phonates and the |ike are exanpl es of such salts. The fol | owi ng

schemes 1- 3(Ndadkimebylaninopropyléssethylfagrodimigsdiydtociioridd) at hempertireg of
formula | i g, d8b Alabion HaRwSE 8 bilch M@ WRRYDS (QfinbQhBuk Acid)! (par ent

conmpound) nay be 20 prepared I n accordance mnth schenes 4 to 6. he
conmpounds, desc in these, s are, mn co
o epar 6d by Knolf HEEPREHE Ao G TERcRetoR VaReSb e eaPouiy prora

descri bed | abiiDed.OVhE 508N ik cartitveous b masortdfehefcoinlpom&rgf fainrbﬂel\? mthlaons have

been used; g&n&o(fﬁ)rg]uw %f‘eg:{ﬂl;ﬁlé’%ﬁﬁ kt}%‘bﬂfoﬁ%@’ﬂoﬁﬂr@%ﬂ iL4Ei46)

hydrochl ori de am_no roacet ic acid 30
21 Febr uar ymzétYE V@OEZF@:GBE}!F Pree@qo 4qdirpethylopingpyridingand PAPEE 1.

HOOC- ( CH2) |, (¥riGh Qb @i miNo Bpf)-n- AR b SIS hydro A Pahd BseqhiAlyNAE) - H

TFA (trifluoroacetic acid).

Process variant e} describes the preparation of compounds of formulas I-5 or I-6. A
10 compound of formula VI, for example 4-chloromethyl-benzoic acid (35,48)-4-[2-(4-
benzyIQS—hydroxy’-piperidin-l-yl)-ethanesulfonyl] -phenyl ester is treated with morpholine
or 4-methyl-piperazin in a solvent, such as methylene chloride.

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




O 1-3-PCT/EPOL/ 09561 Il 1..,(BnO2P(H O CCl 4, DWMAP, HOnigs base 2.

H2IPdIC 1-2 nis 2 to 4andnmis | to3. 21 February 2005 % 021£ﬁ§%1
PCT/ EPO / 09561 -10 HO Schene 2 Ca 'O .CH II. n--- S

hal ogen, h chloro or brono. Scheme 3 1. r, -Y'o hydr ogen
or | ower yﬁiwﬁ%&l hal OH DVA?, Et3N HPH%'B%‘@S%

-9-

Scheme 1

DVAP
1. (BnO),P(H)O, CCl,,
oH DMAF; Honigs base
Y( )nn/ \@ m 2 HszdfC
Q N
o ,;S\\/\/
aH
HO, o
0L
e -2

1. BOOGC (GHZ) NHC{O)(CH,), NH-Boe, DMAP, DAPEC
2.TFA

13

nis2to4andmis 1to3.




Bocce "R2 DVAP, DAPEC 2, TFA O/ 1-4 VI' V 5 WD 02/16321 CH 5 21 February -
2005 PCT/ EP01/ 09561 11 Scherme 4 HCI, EEOH refl ux 91 219%)X 7% B2' c
Scheme 5 (S)-Mosheraai dahl oride pyridine, |DVAP, r.t s gg?)ar ation on

SR 88 wR%AROH - t.

OH XV (3S,4S) K-

Sel eci r' de PCT/EP01/09561

-10-

H
/@KEC’"
hal Vit

Scheme 2

O

670 OH
QO
HO

~,0

DMAP, Et,N

Q/

-6

hal is halogen, such as chloro or bromo.

Scheme 3

o, .0

A

ISR eSY
HO

\\//

R

R®is hydrogen or lower alkyl.

1.

Boc

Vi

MN’\I
{s]

o

(8]

OH

0

RZ

DMAP, DAPEC

2

TFA
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Scheme 4 1

07 Br\/© HC, EtOH
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s O\/
NaH, r.t. 91-9
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X X
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72 - 82% “78°Clort.

H
éA@
é Xi
Scheme 5

. hY
. Q . £ Q F
mlléF ml.ﬁF
oM £
o 0O o0
{S)-Mosheracidchloride H y
N pyriding, DMAP, r.t. + O“‘\©
—_—.—ﬁ.
28-36% N N
X i
{rac)

Separalion on Si0,
NaCH, r. t.

88 - 98% l

OH

OO
5

94- BS%J( Hy, PAIC

OH

H,m XIv

(35,49)




XVII'" -As nentioned earlier, the compounds of fornmula | and their

pharmaceutical ly usable addition salts may be used r.odr u f the
4 Bty 720

parent conpounds of formula Il, which 5 possess valu | ogi ca

- propertiegyofhgss compounds were investigated in accordﬁgﬁﬁphkg t he test
gi ven herelna ter The evi dence, that the conpounds of Tor may be
used as pro drugs of their parent conmpunds of formula Il is shown in

~accordance with the description given .hereinafter. to The conversion of
prodrugs to the correspondi ng parent Shepesinds is due to a hydrolytic
mechani smand there is well known evidence fromthe literature that simlar
reactions occur in vivo, hence the decision to study both the stability in
pl asma and bl ood was taken. 21 February 2005 WD 02116321 PCT/ EP01/ 09561
-13 Test description: Pl sand”br60dHsanpl g\p&yarlous speci es were
spi ked with equi nol ar ejgig?s (26 —+—-=M of ljsnrrug Odnd parent drug in
DMSO and i ncubat ed f omod ergnt NﬂWﬂMDMMQ (up tox0 mn) at 37 C
The reaction was stopped by prote? precipitation with perchloric 5 acid
(0.5 M followed by centrifugation (5 mn. at 15|00@8)t This procedure was
found to be reliable enough at |east when the drugsanal ysis was perforned
i mredi ately after the incubation. The concentrations of for med parent drug
in the supernatant was deternmned by LC- MsS: The parent conpound together

with its hexa-; 3C | abelled Reter nal  seaisiartd ri ched on a standard
bore trapping col um (Li Spiierei00.Ye4b1g | m “4x%hm  Merck) and
separ at ed under |socrﬁé ondi tions ¥ a pe bore an%hytlcal col um

(Symmetry Shield, RP8,~ 3.5 pmyw.1l x 50 nm Waters) by a m xture of formc
acid and nethanol as nobile phase The whol e effluent (200 ul/mn) of the
anal ytical colum was passed to the turbo ion spray interface w thout
splitting. Selected |@Q qgﬂ&torl 15 negative node was used for

si ngl e quadrupol e nass. @ﬁectronet T dejgg’lon The results

QP

OO0
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. ' ' '




were expressed as % converted to the parent conpound, using the. data of--the-
- parent drug as 100 %value. In the following table the result% gf t he
above nentioned test are described. Conpound. of 21 February 200

Sol ubilit |tyStab|I|tyStab|I|ty Exanpl e No. (ug/ ' 7) (ug/ m at
pH( 2 hour)s%ﬁ?bﬂﬁo%r s) 4)rat plasmahuman pl asma 176891800@11%[;0‘%?%9
->3760059441%35% 6898500 7670698%91% 986690100%4.00% 1026100100%100% Conpound
of 47 7750 (pH 4.8) formula Il (parent conpound) 21 February 2005 WO
02/ 16321 PCT/ EPOL/ 09561 -14 The aipatQeschipgofdr odrug approach is to increase
the solubility at pH 7.4 (physiological pH conpared with the parent
cormpound ( cBlepouard Wéod smiples foinlvpritw spacizs Weqampkémmquhnolhmmcﬁnhas(m7 and

| | intol i r

physi ol ogi cBl B Rtug 18 phohfiiky IS Gnd ARAPAEARELD R MR ™ |

| esser ext efftl P@?ml:’tir?ﬁoGﬁ@%eﬂcBOHm@ stopResthRIstein, me%@nqmthbp@chmc abI e at
PH 7.4 over add dmm) %11&@@5@&@&& G [5 rﬁﬁ&' athlsiobéga T ﬁb&dﬁﬂ'%sﬁﬁnﬁ?@sured at

Bnd 10 ¢ nanoT BTaE EOURT Bt GO Ak TS FHUSS PR P GO P ai pH

4.0 i s sim inaubdtiont he parent conpound, but due to the additional charge at
pH 7.4 (cal cul ated pKa for the benzylic amine 8.96), a hi'gher solubility
can- be assunmed e congentrptipnsiobionped pasenidruggn dehPetfyat(rz wapdetgninegdtbyd«L-human

pl asma;of MROTOyiRANSorbalnd bRl 1l i °C15aIRh ARiFRaI AR GRS CONVer ted

after 2 hours | et el nt o parent co
10 enric e na stancyani bore trappmg column (L1chgcg‘.pher100 RP18, 5 pm, 4x4mmna,

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
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)




~In acecordance with the test the conpounds of formula |I can function as - - -

prodrugs of their parent conpounds of formula I1I. npou of formul a
| as well as their pharmaceutically usable acid addi [ﬁo’ir:le%"‘i%ygg‘ﬁ?s can be

used as nggi ts, e.g. in the formof phar maceut i cal P(p[r/ﬁ;a%qg‘tyl ons. The
pharmaceuti cal preparations can be admnistered orally, e.g. At he form of
tablets, coated tablets, dragees, hargsand soft gelatine capsul es,

sol utions, enul sions or suspensi ons. The adm nistration can, hovvever, al so
be ef f ect edTheﬁi&nabﬂtye pmdg;g a'pproh&meis fodnerent the seipinltytaopH @S, (physiolqpidabstier al |y,

e.g. in the d‘élq]ﬂ} r'gi c%%?our?dooff&f}m‘faqmwd&gg %fr::gft&i a | and

their phar MAC can cessed with
phar maceut i E‘a%mﬁyaq mtq ‘%‘F‘ﬁ a’ﬁ el%qctveﬂ Ytendr ingsease i sbbility gl physiglogigtl o uct i on

of tabl ets, pldhat ledn tleblyatahedioagespuadd ahar dndyeladésser exteﬁt[f&tdoﬁfpouhdi&.t ose,
corn star Of‘heoéong;%hhé{?i ¢ A’d?ﬁo%?ef lﬁﬁ{ableta?ﬂr)ﬁ 7, 4%‘%/&%'}1%3&%%%& c]I"Z etc

can be used as excl pi_ent el ati ne

capsul es. 2tpulsorlpbe @e@%ﬁﬁmﬁég ?lz?ﬁe‘iaéaf&ugsjéq aahlglr?ésc&%%fw@g{ éore g.
veget abl e oidnspoundix Oand { @than fos ed paresidtirpaund. Theqoﬂuhlihp(dfymhpom:tdd atpdi t abl e

excipi ents f g sﬁd?ifar'%@&‘é%%h%o&g%n&‘Bhf‘&de%‘ﬁue%&’itn%%u' b %e]adé . Water,

ol yol s, sacchar Qse e etc ent.s for
i ﬁ i eZt i on strigrletsd £Ka for the lzfnzmawérne 83*165 6%&11%‘ solybilipge beg?sgwesf Ht dﬂs PHp

vegetable oils etc. Suitable excipients for suppositories are e.g. natural
or har devedTlyi tesy “skebikty, (2 hars) rat eydwimahipipsing” ofrl00 Pluéags fok the psodeugin 21
February 208 plen0 RAsR37 donbrldd BREL UpEb nplepel MEmvsiremtéaﬁlgBmd. maceut i cal

preparations can contain preservatives, solubilizers stabilizers, wetting
agents, enul si finaesydasewitetienat theed;mpcamﬁsof foiraaiol @anthenctismbd rofmps sfar yi ng
the osnotic ng agents or antioxidants. They can

al so cont ai tr}fgs?gﬁefj C"’“i‘ﬂ?ltl‘“ést‘h%’r‘%’%gﬁrl cal ly val uabl e substances. 5 The dosage

can vary within wide limts and will, of course, be fitted to the
i ndi vi dual r eqliheweW@ﬁtl%dspﬁfO@aelﬁIaweﬂi a thesrphammaseuticallygisale agid additionhe case

~of oral AdNipk sdntRtis@lasdned@bhints, 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.




. dosage of about 10 to 1000 ng per person of a conpound of general fornmuta |
shoul d be appropriate, although the above upper |imd44gan,a\ 98ohe exceeded

when necessary The following Exanples 1 to 17 illust rate t present
inventi on#p limting it. 10 All tenperatures are, /1‘!15('1[11/ degr ees
Cel si us. e preparat| on of conpounds of formula I, starting W|t conpounds
of formula Il, is described genericall.ysi.n the descrl ption in process

variants a) to e) and in schemes 1 to 3. Specifically, the preparation of
prodrugs is desb’iﬁrwdnﬂwmcmibdiplrepamﬁenmlcmsaim ptedertfives, Bolabilidesss 11 t o

17 descri begty a r aci d
Tono {(35, 48 Bk o ‘*‘SEIES%Q%‘?%SS?%‘ st 0

4- bengzy
phenyl } est Eepglogcgfﬂswq, éﬁ[lfeﬁq, mfsl@nggag(ﬂgts gh2 ynts ’P{hey can also contain still
(3S, 4S) - 4- [ DtHeé tieepeytically A XybspnpRr i di n-1 -yl ) - et hanesul fonyl] -phenol
in 25 mM CH2Cl2 were added 320 ng (3.2 nmmol) succinic acid and 20 390 ngy
(3.2 mmoly) dine e reaect i-on X ref.l.u for
20 hour sf) The Fg%%(t?sl err%g}?n%r{’ %%tfeﬁm“gggé%%caen rcllt ?@it f%fmtrse’ I?Le(ﬁﬂr;ﬁ tg\f? '?/é‘éld% rified
by chromat &tuasmynisieseckpariiader gese. Iogegergleinitbecasgofiogal 2dminislatiorya daily)
succi ni ¢ aciddsage @&boﬁ(l@%‘ﬂ@brﬂﬁ efpbdon ofa compound of eneralf rmulalshouldbe
benzyl - 3- hydroxg gﬁgﬁﬁ %r%h“&% -et nesul (j% ester as
col or| ess ofPPTopHat - UPPE rPftfan g"ﬁﬁw“?ée dP%‘S%B‘FF&?"W aci d nono-
{(3S,4S)-4-[2-(4- benzyl - 3-hydroxy-piperidin-I-yl)- ethanesul fonyl]-
phenyl} ester 3The¥olowing Exmpdés 110 2Dillystratd th? resamd inventjphodthoot limitiag itd
di benzyl yeshan
hydr oxy- pi p%?lt%rfl%%ﬁ%m% Evghré%nleldsegﬁ% 41 I‘F phenyl ester in 40 mM MeOH and 6 m
wat er was hydrggenated, at .roomt (20 bar, 5 h).. The reaction
m xture was conCERRIERATRIipPRofconp 3?8&15 ‘gﬂ)bStar%“ﬁéF?@B?ﬁndP@ﬁfoEP@ﬂIb%G1
-16 20 m apdlesObedibenadtadly intie &sﬂﬁ:ﬂlﬁdm Pideest @i his @) tol¥) %ﬁdlih@chbﬁfes 1t03.

filtered, angpecifﬂgﬂyc ﬁ{e%lréia%atlx\@& prodrugs is described in more detail in examples 1to 10.
Examples 11 to 17 describe the preparation of intermediates.

15 Example 1 :
Succinic acid mono-{(35,4S)-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



. washed with water. The filtrate was concentrated under reduced pressure”

until the product precipitates. The m xture was therg.@eaj tep C and 200
m MeOH were added dropwi se. After two hours the soli.d was filtered,
washed W tyigg9ied2iMeOH and dried at 60 C under 5 high Vapélﬁﬂofiﬁgsgi ve 380 ny
(0.83 mol, 48 % of phosphoric acid nono-{(3S,4S)-4-[2 -

(4- benzyl - 3- hydr oxy- pi peri di n-1-yl ) - et hagesul fonyl ] - phenyl} ester as
colorless crystalls. M me = 454.4 (MH) . Exanple 3

4- Mor phol i n28nylané bWyl nser asrendded. he reaction mixture was filtered,and the catalyst was

(35, 45) - 4- [ ZrabifaReibadeher STHRVIEREN s MIOREL A uhad Ldduccr %ﬂggﬁsﬁﬁ&} piddhde

phenyl ester Top.a s Iutlon of nqeé( % f

aci d- (3S, 48yecipipiss. (Uae pirysewas @eﬂf V%Pﬁ@#? ml MeQHywese #idad drapwisay | |

;8“22“ estarftetﬂvo]lfbul’dth&}dﬁﬂijsﬂl%ﬁi , vl ded wiB sl MeOH 31 ddla) 60BN d ?3 11
. o, r ours e reaction Xt ur url ie

by chroma% ?n%ﬁﬁf/uuov eres| (%g"f %01&18\7@ ofﬁﬁ?’?ﬁﬁ?rffafglﬁ?ﬁﬂ ﬁ333¥3% 2 15

mor phol i n- 4 %bnmyhiy—hycb-gmppqleamldfl) ethanesulfonyl]»phenyl} ester as colorless crystalls.

(3S,49)-4-] e dr oxy- pi peridin-1-yl)- ethanesul fonyl] -phenyl
~ester as a éa"%%j?ersléé%gﬁ@y M5: me = 579.1 (MH). Fol lowing the general

procedure of exanple 3 the conpounds of exanple 4 to exanple 6 were
prepared. 20 Exanple 4 4-(4-Met hyl - #ixpmpkz n- 1- yl met hyl ) - benzoi c acid

(3S,49) - 4- [ 244t 3@' ‘]J?leﬂ\il\{zgge%c add gﬁrdsfih%— K%n)z}r ﬁﬁ%@%é&ﬂ}ﬂdl'@genyl

ester The title co s prepared from4-c nzoi ¢ id
(3S, 4S) -4 [Qﬂ’("ﬂ 2@“5’&1%5?{1)! IstERy dr oxy- pi peri di n-1-yl)-et hanesLuI fonyl ] - phenyl
ester and 4-nethyl piperazin in 27 %yield as a colorless oil. :M5 me =

592. 2 ( MrH} o alsxlatiph 6f 250 m’g (() 48 hﬁidﬁ)/&—dﬁlbﬂbﬁfe&@i«ﬁem&t y&:aae:emd))cz-ﬂze@mmacn d
(3S,49) - 4[% (}é bena%l %/} -
pi peri di n- 15\ adinr gl f‘“eﬁ Herbew ester i FomhiBeGlewere added 53 pkebr uar y
2005 (0.38 mmol) EtsN and 33 pl (0.38 mmol) morpholine. After 16 hours the reaction mixture
was purified by chromatography over silica gel to -give 70 mg (0.12 minol, 32 %) 4-
15  morpholin-4-ylmethyl-benzoic acid (35,45)-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 (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)




- WD 02/16321 PCT/EPO1 /09561 -17 The title conpound was prepared from —
3-chl oronet hyl - benzoi ¢ acid (~S, 4S5) -4-12-(4- 1 February 2005

ben. zyl - 3- hydr oxy- pi peri di n-1-yl ) - et hanesul f enyl j - ph2e ef eq¥ & and

4- et hyl pi foIIovved by the addition of HCl in as a

col orl ess \Q@Pﬁ\&kﬂ = 592.2 (MtH+). 5 Exanple 6 p&lﬁﬂ%ﬁw

3- Mor phol i n- 4-yl net hyI benzoi c aci‘d -17 - _
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi peri di n-1-yl)- ethanesul fonylj-phenyl

est er; hydr Ghhtite dodgiohin@vasprepdred frem 6-ehjoeamnahyidanaieprl (@845 ro)n-(4-

3-chl or onet .

benzyl - 3- hyg le;ﬁf&é& Ig‘ﬁ érgdf‘ %ﬁéﬁ%@ u‘fl fgﬁe%?' ESteﬁand -methflg PERRe

- mor phol i ne, CfU@WI“-’d) e adgijtiorhel ﬁ@%ﬁlfﬂﬁasﬁ@loﬂfﬁﬁsi@l% yield as a colorless

solid. M5 W m/oL892d Wrktp). Exanple 7 4- Ami nonet hyl -benzoic acid

(3S,4S5)-4-[2-(4-benzyl - 3-hydroxy-piperidin 1-yl)- 15

et hanesul fonyl ] - phenyl ester; hydrocghl orj ge(l 2) A solution of 200 ng

4- (tert-blut oxycar bonyl ani no- met hyl ) - BE¥EBYC acid (3S, 4S)-4-[2- (4-

benzyl - 3- hyd{M«gphqslhp&ylnﬁhthyHbeydo}e @id}(aslwuﬂ-[Irzqn%i:zyl%piyﬁfvgtbpgﬁﬁﬁg-i-ﬂ)sa8 n1d

TFA was stirre r.at.0.C. Th vent was reno under reduce

pressure ana he cornlggil)heg’g ter dmdﬂo qef}fszgd i n diethyl et%gr and 3 drops of

a saturated HCl -solution in d| et hyI ether were 20 added. Filtration vyielded

120 ng (0. 23y, I ﬁﬂ‘ﬁ% caBhial

[ 2- (4-benzy ?-gaﬁécgﬂg)éu{@ﬁlse@%ag%&w jeld ﬁgbaﬁfo a&ﬂ%%séhﬁc))hen (ester

~ hydrochl 8] E@lm b»}dr%@f R&B?rﬁimés}%) %h%&uéfpm% -phemyl egisr andawp mﬂqtlgwed

Fol I owi ng thyetlﬁawﬁalom@mda @Qﬁa%mﬂe@sad he conpounds of exanple 8 to
anple 8 3- (3-Am no-propionyl am no)

exanpl e 10 .25 wer - -
- pr opi oni ¢ 5‘/?3%90];@??[%[2 (4- benzyl - 3- hydr oxy-

pi peridin-1-yl)-ethanesul fonyl] -phenyl ester; 1:1 HC
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").



30 The title conpound was prepared from -
3-(3-tert-butoxycarbonyl am no- propi onyl am no) - prop| § ﬂ
(3S,4S)-4-[2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- eth P? phenyl
ester in X3o%xsal d as a colorless solid. Ms: me = 518 @nﬁﬂﬁﬁﬁ%x 21
February 2005 WO 02/16321 PCT/ EP01/09561 -18 Exanple 5

3- Met hyl am nonet hyl - benzoi ¢ acid (3S, 4S)g84-[ 2-(4-benzyl 3-hydroxy

pi peridin-1 yl)- ethanesul fonyl]-phenyl ester hydrochloride (1:2) The
title conpound was prepared from Exmnph9

(35294 (¥ h?%i%ﬁ%%%‘aﬁ*k}wﬂﬁ%f?‘“;@ag‘.( HEAber SSIERERBE I peny
ester in 93ethgndsalfenylsp }annl@ﬁelrhvéscy olldtﬁzlvs n1e = 523.2 (MtH). \N
Exanpl e 10 ?hé\@aéeéh@shﬂ@% Yﬂaréﬁ&ﬂb%—@&t 9ut6§5§a14>§)1 1%&1@%@%&# 13-

(15 e Phemecaaabibio A S hara st brm d D ethanesalomi ' ©°
but oxycar bopyenybdstey in- 43Tyl 938 Lblytldss sdliénzoi ¢ aci d

(3S, 4S)-4- [§€§4 begiy ﬂ& gydroxy pi peridin-1-yl)- ethanesulfonyl] - phenyl
ester in 94 oyléT as orless solid. 15 M5: me =.523.2 (MH+).

Exanpl e 11 Phosphoric aC|d di benzyl ester (3S,4S)-4-[2-(4-benzyl
3- hydr oxy- pi peridin-1-yl)- ethanesuﬁ&@ﬁﬁ%ﬂubhenyl ester 20 To a solutlon of

500 ng (1334m0ahyt amﬁlaﬁ.e&@ bém[)@a&&dsesul z@q_hy&@pacxycab%egfpmdw W)-)

et hanesul f on n .20 ril'e were adde (6. 7 mol )
- ccla, 16'% ﬁ%ﬂ‘lee‘g‘? rﬁh‘}fﬂﬂe dsge 06‘991 (2.9 mmol)
N, N—diisopropylethylanlne The reaction nlxture was stirred for 15 mn at

room t enper and 0 di benz hosphi.t e, wer ded
G opwi sor - af hefifesSRipoRad Sl Tredbe oM iy S b RN ofind Shetnff
' benzoic acid (38,4S)-4-[2-(4-benzyl-3-hydroxy- p1per1d1n 1-yD)-ethanesulfonyl] -phenyl

ester in 94 % yield as a colorless solid.
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) (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 |



25 added and the aqueous phase was extracted with ethylacetate-(3'x 30-nl) -
and the conbined organic |ayers were washed wth wat e Géﬁ%oﬁ er MpSOH4i
filtrated and the solvent was renoved under.reduced r urification

of the cruggepigsuct by chromat ography over silica gel C /
(et hyl acet at e/ hexane 211) yielded 700 ng (11 mol, ,5'“ﬁ%§85%%|c acid

- di benzyl ester'(38,48)-4-[2-(4-benzyl-31§ydroxy-piperldln 1-yl)-
et hanesul fonyl ] -phenyl 30 ester as a colorless solid. Ms: me = 635.7
(MtH) . Exanple 12 4-(tert- Butoxycarbonyl am no-nethyl)-benzoic acid

Cater 21 Fobd 7 SaGENes0d UGS P RRREY Erfte biabuls B SRRl R o
500 g (1. 3gthmmulfor(y§$h4$)hmlq pl saethieneelyloride tigrel rddest 364 ypg (1.4 menbi)yd-) -
et hanesul f Of\'l‘llt-]butcB@ Iylafhlﬂcgnmh myeﬁ% ceJ}FfﬂL Q@133 gl)@mﬁduﬁ@ 1My (1.46

mol ) 4- (tert- butox% on | amy no-rneth 0|c acl 0 133
mol ) - DVEP mg42-69 mmo }TH( lB‘JGt u)opropyl)—N ethyicarbod11m1de hydrochlonde and

N- (3- Di net hpeaacmnnﬁmlﬁawhémueehwtcm@mbwndw H!Z)ﬁﬁfﬁ(éﬂﬁéalrdnd%eaﬁdetw@e

reaction n]ft%%ﬁme C%dlrr ded and

hour.
the aqueous /Tayer was exiihrr%%tﬁi%legd?rh en&%@?@ﬂ{é&éﬁf&%ﬁc dpgess W?’F?é” aélﬂ)%gl ned
or gani ¢ | aywith 0vid{ HClyabitiod andbrite, didsivEiCNaSsh] filterdrand to sbivemievas chnicved over

NasSO4, filt sﬁ@é# r&ﬁ@eég}@sséﬁwg% h¥Badt gx%ﬁi{&dc%’:ﬁlﬂﬁ{t] ioh ?rgﬂxccﬁ%léﬁ%ﬁéé&%cge to give

t he crude produc ystal lizat]on di et

(0. 460 nifol 2803553%4@ rppgh §3 %@.ﬁdﬁ%éﬁl%ﬁ% ARTRBUIAERSY %’éﬂiéﬁl (356450
(3S,49)- 4- Hz((%bﬂsrlzyihy&oﬁyﬁl@awn@L}meémﬂieaﬂebnw %’m mfeembfogeséll phenyl

ester as coIorI crystalls. Ms: me = 609.4 Fol | owi ng t he
~ gener al proﬁ e of exanpl e 12 the conpounds of exanple 13 to exanple 15

15 were pr el ek = B%hiieH )3
3-(3-tert-Butoxycarbonyl am no- propi onyl am no)- propionic acid (3S,4S) -4-

[2- (4- benzpbnowirs thY géreY pidkditd Feimhpiy]2 m@w}mué SaRyhdle 1 PR hpRST er

15 15 were prepared.

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").




20 The title conmpound was prepared from : L R
(3S,4S)-4-[ 2-(4-benzyl - 3- hydr oxy- pi peridin-1-yl)- et ul - phenol
and 3-(3:-tert-butoxycarbonyl am no- propi onyl am no) - p%égfe%ﬁlil;c&aa@éd in 13 %

Cyield as ess solid. M5: me = 618.2 (MH+). 25 '
y w6 MR ( ) a@(@fﬂahﬁ#

3-[(tert-Butoxycarbonyl - met hyl - am no) - met hyl ] - benzoi c

(3S,4S)-4-[ 2-(4-benzyl - 3- hydroxy-pi pecpglin-1-yl)-ethanesul fonyl]- phenyl
ester The title conmpound was prepared from (3S,4S)-4-[2-(4

- benzyl - 3- hydr oxy- pi peridin-1-yl)- 3Bxasiphadfesul f onyl ]- phenol and
3-[(tert-buexye: R&R%l Ay <A 00 - ], benz o Cieb i 7Q % yield
as a col orl Iégesi&g%% \ Eﬁ%ﬁé&g@%@gg %ebﬁo ﬁfaébdrjqagf@ %g’og bfWﬁ&Z/ 16321
PCT/ EPQI / 09k@troxy-pipenidiarilleethanesulfonyl]-phenyl ester

4-[ (tert-Sutoxycarbonyl - net hyl -am no) - met hyl | - benzoic acid
(3S,49)-4-[2-(4-benzyl -3- hydroxy-pi peridin-1-yl)-ethanesul fonyl]-_ phenyl
ester 5 'Fhe%]i“? Wﬂfecomﬁfﬁw Rxﬁ’élreﬂrﬁ@ﬁ%&'é&s?'fid?n(4"¥enz3f ~3-hydroxy-pxpend¥n-]1- n-
(3S, 49) - 4- [ &h{rkstifmzlphand yall DK YerPbMeiycaibond-nydidyl-apidtaneanyf-vapbik aghenol

and 4-[(tert-Quyt oxycar | - met.hyl -ami no) -nethyl] -benzoic acid in 99 %
yield as a 1“i9%h}f’y’6¥dga\ﬁﬁﬁg?q?sf°‘ﬁ?§‘ﬂme = 623.2 (MrH{). Exanple 16 10

4- Chl or onet Mpt miren 625 (M D
(3S,4S)-4-[2-(4-benzyl - 3- hydroxy-piiperidin-1-yl) -
et hanesul fonyl ] - phenyl ester To a sol g, 1¢f 500 ng (1.33 mMmol)

(3S,4S)-4-12-(4-ben - 3- hydr, -pi peridjn-1-yl)- ethanesul fonyl]-phenol in
10 o 04901%(16/%@-"1‘%“‘8% enal ?Fg‘f %ﬁgkgﬁ%&'ge@@%‘ﬁwmmwlﬂt 60 mol ) Et 3N
and 302 ng éthareSulfonpl])phényt bdta@r met hyl benzoyl chl ori de. After 1 15 hour water

was added and the aequous phase was extracted with nethyl enechloride (3 x

20 To a solution of 500 mg (1.33 mmol) (35,45)-4-[2-(4-benzyl-3-hydroxy-piperidin-1-y1)-
' ethanesulfonyl]-phenol in 10 ml CH,Cl, were added 20 mg (0.16 mmol) DMAP and 162
mg (1.60 mmol) Et;N 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 (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).




m ). The. conbi ned organic | ayers were dried over MgSO4, filtered and the
solvent was renoved under reduced pressure. The crudg gipeitgboggs purified
by chronmat ography over silica gel to give 280 ng (0.53 mmol.; 40 %

~4-chl or omgyhwdihgnzoi ¢ acid 4-[ 2-(4-benzyl - 3- PCT/EP01/09561

- hydr oxy- pi peridin-1-yl)-ethanesul fonyl]- phenyl ester as colorless foam 20
M5: mle = 528.2 (M. Follow ng the genegnl procedure of exanple 16 the
conmpound of exanple 17 was prepared. Exanple 17 3-Chl oronet hyl benzoic acid
(3S, 4S) - 4- [ 2-(4-benzyl - 3- hydr oxy- pi preempleA- 1-yl ) - et hanesul fonyl] -phenyl
ester 25 The title conpound was prepared from (3S,4S)-4-[2-(4-

benzyl - 3- hydr oxyzbRistFiedblowing/dompdBiioA RR ShknhAtkdd-iR RRNRLal ddner:

3-chl ormet hyl benzoyl chl oride in 8PO %vyield as a colorless .solid. Ms: nle
= 528.1 (M. 21 February 2005 WO 02/16321 -21 PCTI EPO]ft]agEeEm Exanpl e AA
Tabl ets of the foll ow ng conmposition are manufactur he usual manner:
ng/tablet Prodrug 5 Lactose Corn starch Mcrocrystalline cellul ose

Magnesi um sP&dfdte 5 45 15 34 1 5

5 Lactose 45
- -Corn starch iS R

Microcrystalline cellulose 34

Magnesium stearate - 1

Tablet weight 100

10 Example B

Capsules of the following composition are manufactured:

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




Tabl et wei ght 100 10 Exanple B Capsul es of the followi ng conposition are -~
manuf actured: ng/capsule Prodrug 10 Lactose 155 15 (preg ﬁ&ﬁ?%ho@o Talc. 5

Capsul e fill weight 200 The active substance; |actose an n starch are
firstly mw@ehiei@d M xer and then in a comm nuting macks , M xture is
returned to the mxer, the talc is added thereto 20 and mxeg thoroughly.

The m xture is filled by machine into hazd gel ati ne capsules. Example C
Suppositories of the foll ow ng conposition are nmanufactured: ng/supp
Prodrug 15 stBed3umibio basdispprseheanpl@ds ThemiktufedopouFeking quppesitoxymyouldsss i s
melted in a R.g45C.
Ther eupon, %ﬁ%ﬁﬁ%mg '13@%%8&1;}32 §Lﬁ§% %lfo\%g(agg E)Hse? g%ngdébg? gr b agggﬁlOSﬂg%rgjpg tCar(%1 d 21
February 2obsividyellpny Waxpsperpemetabtoly 09561 - 22 stirred until it has

di spersed conpletely. The mi xture is poured into suppository noul ds of
suitable size, left to cool, the suppositories are then renoved fromthe
nmoul ds and packed individually in wax paper or netal foil. 21 February
2005 WO 02/ 16321 PCT/ EPOLl/ 09561 -23




Clainms 1.. .Conpounds of the general fornula ROOH I 5 wherein Ris a)
-CO(CH2)"C(OOCH, b) 10 wherein R is -N(R2) (R3) and%ﬁQéH?g.a@rzgos

i ndependently from each other hydrogen or lower alkyl, or 1.5 a cyclic
tertiary aph@psesaptionally substituted by |ower alkyl, gormiifdscCH) 2, or is
d -C(O(CH2)"NHC(O (CH2)"N(R2) (R3); and nis 1, 2, 3 or 4; 15 and
pharmaceutically acceptable acid additi-apn-salts thereof. 2. A conpound of
formula | according to claiml, wherein R is -C(O(CH2).C(OOH and nis
2. 3. A conpound according to claim 2Clahisch i s Succinic acid nono- 1 (3

'S, 4S) -4- [2-(4-Dbenzyl-3-hydroxy-piperidin- 1-yl)-ethanesul fonyl] - 20

. phenyl } ester..4._. A conpound of farnula | according to claiml1l, wherein R
is 21 February ]Zoggmpwn%f#ﬂgﬁ‘iﬂg&‘ 1/ 09551 -24 and R is morpholinyl,
4- et hyl - pi perazi nyl or N(R2)(R3) and R2/R3 are independently from each

ot her hydrogen or |ower alkyl. 5. A conpound according to claim4, which is
4- nor phol i n-4-yl - net hyl - benzoi ¢ acid

(3S,4S)-4-[2-(4-benzyl - 3- hydr oxypi peri di n- IOWI )- 5 ethanesul fonyl] -phenyl
~ester, 4-(4-nmethyl-piperazi n-R t hyl) - i id (3S,4S)-4-
[ 2- (4- benzyl - 3- hydr oxy- :

,Sf\/N A
O ’, \o I
5 wherein
R is
a} ~C(0){(CH2).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)CH2).NHC(O)(CHp)uN(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




piperidin- 1-yl)-ethanesul fonyl]- phenyl ester, 3-(4-nethyl-piperazin- -
| -yl met hyl ) -benzoic acid (3S, 4S)-4- [2-(4-benzyl-3-h RV
pi peridin-1-yl)-ethanesul fonyl] -phenylester, 10 A vary 2005

3- nor ph0| I%&]Mkﬁet hyl -benzoic acid ‘ PCT/EP01/09561
(3S,4S)-4-[2-(4-benzyl - 3- hydroxy-pi peridin-1-yl)- ethanesul fonyl]- phenyl
ester, 4-am nonethyl -benzoic acid -24 -

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

ester, 3-nethyl amp nonet hyl - benzoic acid ,

(3S,4S5)-4-[2-(4- - 3- hydroxy-pi peridin-1-yl)- 15 et hanesul fonyl]-phenyl

ester or 4-nethyla flyl - benzoi ¢ acid (3S,4S)-4-

[ 2- (4- benzyl - 3- hydr - pi perigin-1-yl).- eth ul fonyl.] - i, ester. 6. A

conpound of formula | accorg%‘#ﬁglsPgr‘%\dé?yrlnﬁ?gp\}%ﬁe[sé?lg?rﬁ"éhl)g_ﬁ @%%()&H?z. 20 7.

A compound BdBordindgpendentivfram eachatfiechydregepavlopralkt aci d nono-

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

-phenyl } ester.5 8\ compmmpacoeding tofclirg) whith @according to claim 1, wherein R

is -C(O (CH2)2NHC(O) (CH2) 2NH2. 25 9. A conpound according to claim8,

which is 3¢-oBphdlingt-yomeihyldreypreeicb{s:4Pr&pi-ohbazdG-biydroxy-piperidin-1-y1)-

(3S,49) -4 [&hglﬁsgﬁ,ﬁ;gjphgﬁﬂy@rpxy- pi peridin- 1-yl)-ethanesul fonyl]-phenyl

ester. 10. A nedicament cont.al ni one or. npre c ounds of fornula | as

clai med in +AHPegHE PRy 'H@eﬁ‘yﬁgﬁﬁﬁ"ﬁﬁ%(%éétﬁfz’g&‘ll’?zﬁ@c]é’ﬂf%ﬁ‘l e

exci pi ent s. pipdridielryipettadOilbniPpladyl 6821 PCT/ EPOL/ 04561 -25 11. A

medi canment rdi ng. to _clai.m 10.for_the.t t . of diiseases related to

NVDA- r ecept %g&:'gnlf g}@'g‘é’s‘? Pa%’ln(')%ﬁemreéﬂ) TE20)C aﬁ’rdo(éggés) %@r“(%eél@&%’ﬁi’émﬁ conpound of

formul a | apipeidipried)-ethansselfomyl]-phevylestar, process conprises 5 a) reacting a

conmpoundyOf 3 5,05 PRUIA-4-ylmethyl-benzoic acid (35,45)-4-[2-( 4-benzyl-3-hydroxy-piperidin-1-yl}-
ethanesulfonyl]-phenyl ester ,

- 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.




HO OH INwith to give a conpound of forrmula HO 10 wherein mis 1-3 and nis -
2-4, or Il 1-1 b) reacting a conpound of formula Il ffebruary 2005 o
(BnO) 2P( H) O CC4/ DMAP/ Huni gs base and hydrogenating the obtai ned conpound
to a conpayygyfbaif ormula HO' HO11l O 1-2 or 15 c) react pegepmipssgpound of
formula Il with a conpound of forrmula HOOC (CH2), NHC(O) (CH2). NH Boc 1V,
cleaving off the Boc group to give a coppound of formula Il 21 February
2005 WO 02/ 16321 PCT/ EPOL/ 09561 - 26 H2N 1-3 d) reacting a conpound of
formula Il withllaAgwmdbemsat astordiog tdladmBOdorRtRe @rtivient of diseases related to

NMDA-receptor-subtypes blockers.

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




cleaving off the Boc group with TFA (trifluoroacetic qd#g%
compound of formula R2 5 N Ft e) reacting a. conpoun@ haI OH CH
1-4 VI with norpholin or 4-nethyl-piperazin to give a conpound of formula
1-5 or 10wofysd 21 February 2005 -27- if desired, cony@fipondestne corrpound
obtained into a pharmaceutically acceptable acid addltlon salt.

compound of formula f according to anyeR@-of clains 1-9, whenever prepared
by a process as clained in claim12 or by an eQU|vaIent nmet hod. 14. A

compound of formula I in gny one of clains 1-§7for the treat ment of

di seases. 15. The usdbihf ya~gdipeing for mule one of clainms 1'
for the manufacture of nEndag- A pre conpounds of
formula | for the treatnent of i sEasgss refl a X DA:{§ceptor-subtype

sel ective bl ockers. 16. The use of a fonBound according to claim 15,

wherein the nmedicanment is a prodrug for a parent conpound of fornmula 11
17. A conpodneaaingbheompdhd of femaladi wish & eorapyundréfophulal ai ns 1-9, wherein the
‘compound is for use as a prodrug for a parent compound of formula HO

~ RN
o/ OH

Y

H

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

OH
N

2
R\N
: H
I \@Lﬁ/\/
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

Q \©\S /\/N
o % 5
oo, i
O \©\,S /\\/N
o ‘o
10 ' 16 and




11 18. The invention as herei nbefore descri bed. 21 February 2005

-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.




