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WD 2004/ 030668 PCT/ EP2003/ 010824 1 4-am nopi peri di ne
derivatives, processes for their preparation and their

wais@4asne6sredi canents. The present invention rePEI/EB2008010824

4- am nopi peri dine derivatives, to processes for 5

their preparation, to their use in therapy and to
pharmaceutical conpositions containing them More
particularly these conmpounds are useful for treatnent

of di4samiepipedding dericdives, airo@pgts dor thelr ippérerationerdvibeis use as
SY&hi&Mentd, Particular interest is the potent
antidepressant activity shown by these conpounds.

Therefore, these 4-am nopi peridine derivatives are

parti ol préntiH@éntionf @latdss 418nR6HYERdHe He@\m’dﬁ/@g tb BRocesses for

eat nent of depressi on, severe depression Wt
AR By (o Do 5o BT ePY End (A Phemacoahen smpetions
Deptaggsg treni. Mare pmrttcadaﬂycth&fefcﬁﬁipoumd arel3efdl Of tida@nent of

fﬁ?s%ﬁ%eggi?m {ﬂ:ﬁ c\énntl.;rg a?ldl L r%prfrl%ral gll'ev\(é?s %p & o({) D ;a%tl%{lﬂgrﬂlgﬁterest is the
tpoteat ﬁfeﬁdepama@mmw Sld@m b‘sgle@ﬂcqmlvdurldm cyclic
ant i depeRise %ésé@%m%%%e’xﬁﬁfé%m@a&és q{gécﬁeﬁ'ﬁélﬁgﬂy useful for the

popul arity_ since the 1 ntroduction of drugs

IpeEnier apdApr {the E@‘%té“{?nf pledeppission. %ea?r@td@ﬁquﬁsww@ﬁmety anxiety
REgBRdets SPpe affédtie aRbAIANI N reupt ake inhibitors (SSRIs)
represented by the widely used fluoxetine. If it

IS
true tHFRFESSQRAISTIRAVED fhpest R 11 Q& ofdhe eRwWaiionyabeplifetime
tp@evaldncy 6f 1%, andab nk&l REE wﬁgrﬂﬁdaﬁgnﬁhamw ghie Radditidhas

PG eproash of s Wtk s e rela pah Fisapeed a
alecdtegrdgmpubanity Morethednirodingios of dhgk anatepecifiyallyliyrgeted the
HRETER AR L P NOHE eSS OLE AN A5EY
adpriepinded bt ﬂ)@mné‘ﬂy aﬁ&d Bhgreting. Hw; ifotrie thas @S&ﬁ laye imprdyed side

%?fe&@ R&AgARE &P h‘ﬂﬁ@h(@r dat@ @5 é@uﬁi@ﬁr@%om%h@ﬁﬁ@ Eategory of
ounds, parti cul arl droxyzine, mg be nore

P Ee]&suftﬁﬁlﬁﬂﬂlbé‘w&f?o‘ihﬁ f@rﬁp A ANEIS ARG lﬁF%If“P’&t"YfB?P et

mrsm Iiéﬁ?t)&if&%brdsﬁibﬁflf/[mbvéil dﬁs@éd&@atncaé%nﬁfr 59 RefmstiSes, induce
exual dysfunctjon .that . s di a

IEPoRT B Pl alptenr SFUT AP bGP By of Hetients require co-
padhymh’ara‘acpyof andhgivéhymekic exddidayion kah polssesdiegepliies or

SLUERGNNCO SRS BAoNAKS pANGH-RIRARLILES iRl be more suited

elreve nervousness, nX|e
cﬁzém berzoilireriens|ia chadainiataighwite ﬁéRISt Apgthennpratang pide effect

|o‘F sBRfdik gehal dy: s?&&?dﬂloﬁ AR L6k €o ﬁ@n&ﬁﬁ%@d%ﬁ@}‘&onm 5-HT2

g&prtant af fi n| ties towards serotonin reupt ake sites
CREPH ode of action of SSRI's): histamne Hl
r ecept’I(le‘eﬁefdre ﬂompblﬂ\mly‘ﬁﬁér‘s(p}u %ﬂeﬁﬁemﬁﬂb@irﬁﬂy tkﬂl‘ﬂ qi»ossesses the efficacy

tat sle and se receptors
G Soklstri et Al FOPugEE Mooy b € pk BBt dndetfiand sexual

eiyfsmm:‘son Guld be sEahigh behéftrtd she patiehi. dn fpadiahldrasechl @oholecule
Lé%oﬁlgl l’gtlvé ﬁﬁfftﬁ‘farﬂ %&f s%w&%%@rcb%rﬁg reli?iﬁalgehsqt%g (xilain mode of

properties, tron of serotoni'n reupta
s?icfl@% of BRIk h@éar@me ﬁilsltea«?ﬁt% rtgy mpropf nerEpRgNest Snzigty and
hﬁ@ﬁﬂﬁﬁéﬂﬁeéﬁf aB€EQbRRAIN5 2T R cdp&8 Pthe bfockade of which is expected to

prevent sexual side effects.

Our research efforts in this field have led us to discover molecules possessing
these 3 properties, i.e inhibition of serotonin reuptake sites, blockade of histaminergic
H1 receptors and blockade of serotonin 5-HT2 receptors.

Recent pharmacological studies conducted by the applicant have revealed

unrecognised and potent pharmacological properties of the herein mentioned novel 4-

CONFIRMATION COPY
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Recent pharmacol ogi cal studi es conducted by the
appl i cant have reveal ed unrecogni sed and potent

w@banosses ogi cal properties of the herei n nent PONEP2003/010824

novel 4- CONFI RVATI ON COPY WD 2004/ 030668

PCT/ EP2003/ 010824 2 am nopi peri di ne derivatives of
formula (1), which suggest that they may be useful in
treating disorders such as those nentioned above, but
REUNPRIRsTidiee deyivateas of Bgnda @ whEh/aEg6 Ghatdbey by be useful in

4reafih aRbRRE ﬁldﬁeasC{EBéevlﬁEﬁthﬁr%d aBoveY BhYest1fnited to them.
internedjates, The abstract of the Japanese paten

appl i ?%ﬁntﬁﬂ%ﬁ%é%s&ﬂa%%‘kﬁnmmegdm@mhm lals swthgsis
aoepoetiaies. The abstract of the J apanese patent apphcatlon JP 05148234 describes

4 | or ophen eri di nam ne
i oeRbE SRR, Moty <ricosBhap el hehe:t Inpipsidjnamine,
éhphdnysNdnilmyhnahﬁl) -dmiperalihanige Casdetving dntihiASGGTi e hm@anti-
iR BofECt therefore, the present invention
provides 4- ami nopi peridine derivatives of fornula I,
| ncl udiceRydinEde Aae atrecdiefeforacibe predoheingattian proGdes 4-

eridthe &&2ivEBvelror forMid
E}ﬁ i ependently are sel ec‘r{lle(lzlncf1 r org\ﬁ%ﬁgggﬁcﬂlﬁgcce&%m salts
"6%ine, methyl and trifluoromethyl, with the

proviso that, if R, R2 and R4 are hydrogen, then 15

R3 is noigthydrogen or hal ogen. Preferred conmpounds
accordi ng yao_the invention are conmpounds of fornula I
wher ei g2__R 5 hydrogen, fluorine or nmethyl, R4 is
hydr ogen, gorine, chlorine or trifluoronethyl, 20 R

and R3 haVIn.NLhé:iEFP de&gnitions as descri bed above,
Wit t oviso\that, if‘*YRl, R2 and R4 are hydrogen
not hydrogen or hal ogen, or a

eutically acceptable salt thereof. Mre

preferred conpounds according to the invention are

GIQEMUR@ SRYTR3, ﬁ%érlfﬂlalp@mlleﬂ@ea&§ baect&ﬁfr&n i J&H,rfg%g{llle, chlorine,

hi or
%‘w” A8 fiycEomy b gk, B SO B ST oFPrBdd wedhgrogen, then

1$smhydnqgﬁmrhﬁbgﬂilne or chlorine. MAth t he proviso

t hat |5, rogen, then R3 is not
hvdr ogfée%er%rd co?%;oHngs accRerg Foy 191 %%entlon are compounds of formula I
wherein:

R? is hydrogen, fluorine or methyl,
R% is hydrogen, fluorine, chlorine or trifluoromethyl,
R! and R3 having the same definitions as described above, with the proviso that, if
R!, R2 and R4 are hydrogen, then RS is not hydrogen or halogen,
or a pharmaceutically acceptable salt thereof.
More preferred compounds according to the invention are compounds of
formula I wherein:
Rlis hydrogen, fluorine or chlorine,
R2 is hydrogen, fluorine or methyl,
R3is hydrogen, fluorine, chlorine or methyl,
R%is hydrogen, fluorine or chlorine.
with the proviso that, if Rl, R2 and R are hydrogen, then R3 is not hydrogen or
halogen,
or a pharmaceutically acceptable salt thereof.
Most preferred compounds according to the invention are compounds of

formula I wherein:
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or a pharmaceutically acceptable salt thereof. Mst
preferred conpounds according to the invention are

weowposmees of fornmula | wherein: WO 2004/ 0306PGI/EP2003/010824

PCT/ EP2003/ 010824 3 Rl is hydrogen or fluorine, R2
is hydrogen or fluorine, R3 is fluorine or nethyl,

R4 is hydrogen, 5 with the prayviso that, if RlL, R2 and
R4 are hydrogen, then R3 is not fluorine, or a

pHdis iraideogen oafligrineccept abl e salt thereof. Preferred

GORY Lbr # cnvention are:
N- heﬁg&lqél\l- [r3 tlrdl fl uoronet hyl) benzyl ] - 4- pi peri di nam n

& IRI-ﬂPSmé%PlblFlé hzyl ) - N- phenyl - 4- pi peri di nani ne;

4(i8 hifdudiséd, uor obenzyl ) - N- phenyl - 4- pi peri di nam ne;
peri di nam ne;

h |
N LB 5 RE AR S e, prm i est fuorine,
N plpdayhaddutidallyt aceéptatsle eame tiwrborbenzyl | - 4- pi peri di nam n
N-
Shl or g)g%f%rfe(? SOHF\BO(Uéld?IOE%’FdBYF@WP)”% pi peri di nami ne;
NEPlgendll'Ur[ﬁﬂmmlyﬁ)behkyﬂ]% p1per1d1namme N-(3-chlorobenzyl)-N-phenyl-
|

i T e —
SF“%%CFP REngENrRenyl-4-piperidinamine; N—(4 -methylbenzyl)-N-phenyl-4-
ifefidGRheh& be praty)-NNa (BithdoHRE AR b4+ pfﬂeﬂﬁﬁmﬁhﬂc@'ﬂ {4
8h18ﬁ"r(‘°8¥1%?i9é]§§§¥/ rfiponerpenr4rBipspfBATIne A-@Ei4difneioherdyhel-(3-
Nu()ﬁbphém}d))lﬂéﬁ}phﬁﬂyin)mﬁhe( 4 (4-fluorobenzyl)-N-(3-fluorophenyl)-4-

E@%ﬁ@lﬁ% SRS SR eemsmet-fypsimipeay 0.4

ﬂiC roltinadrNr(8-fluorophenyl)-4- plperldmarmne N-(3-fluorophenyl)-N-(4-
h&eﬁ%ﬂﬂéﬁﬂzﬁf QB M & N RN L PRGN 1 A RS A AL S 4

B%PFPE’&P%% 253y chigrebengl-Hy(Bphethylphenyd)pt-piperidinaanne &-(3,4-
Bm&ércﬂﬂeﬂ@ﬂ)qmﬁlﬁ%tﬂyiﬂﬁeﬁﬁj 4-piperidinamine; N-(4-fluorobenzyl)-N-(3-

R R by o i s ey s mpgyipheny -4

pippedindmireeiNAB, 4-dichlorobenzyl)-N-(3- methylphenyl) 4- plpendlnamme N-(3-
Meﬁ‘grlﬁ}ﬁﬂylgw [gr(g‘?ﬂeuo%élmgth% b(e Ype%la ¥nn)xe N—Beeryr—ll\IEj éll-na
ﬂmmthawpmewlpmner N (K- tfloocupihigl) - Nb&mwllu})ro«ha@hﬁmeh@n -4-
i a: [1dl.na e,
R‘??l‘ﬁ% ﬁ%&r%ﬁﬂéﬁéh PR ERi R Erpaq B
ﬁeﬂuorophenyl) -4-piperidinamine; N-(4-fluorobenzyl)-N-(4-

ﬂh((rapl@éﬁyﬂﬂlopi@éﬁdihémﬁ{'e { &= lcuRraRheAY)a ﬁugfo%ﬁgﬁﬁ _pam ne

%‘PFW“%‘B?‘&H&W?)‘L ~Sichigropezyl S Hefiyarypheng) epiperidinmning; N-(4-
ﬁuc(rélplﬁdnyb-rl\bblemm}ﬂy)behbyﬂm Biperidinamine; N-(4-fluorophenyl)-N-[4-

W&Qﬁ]@ﬁ?gégmé% l 211&%?‘1?8“%'5% 81”9{(ﬁph9fnyl) -N-(4-fluorobenzyl)-4-

]ﬁpggimmwf(@chlorobenzyl) -N-(4-methylphenyl)-4-piperidinamine; N—(3 4—

&ﬁlﬁ&oﬂer@{ sh-er ﬁ%?ﬂ%ﬁyl%%%eﬁd%%&rgg@%ﬁ )luorolg)en[z)% 'Nd

?F%lpslﬁﬁ@héw}pmdmn@@ A (4oetexpbynzgl) BY-emidiy dnenyib 4-
PipéridihdnifiepNNS, QYdléhlJ)\fobélnzyl) -N-(4-methylphenyl)-4-piperidinamine; N-(4-

uor benz I peridi nam
I&I%%Xfplhﬁflﬂ]?ﬁg%_zml?m@ l)ﬂaleﬁ%'ll]g‘bgwgrg;@l}aaqnne N-(4-fluorobenzyl)-N-[4-
(piifheordrdethabphreayl]-4-piperidinamine or pharmaceutically acceptable salts
Nefedr Chl orobenzyl ) - N- (4- et hyl phenyl ) - 4- pf peri di nam ne
; N-(3,4 30
di f | MEpistEefeyred copmpapngstofi jheghesnpion-ate:pi peri di nam ne;
- éhlf)fdb@ﬁ@lﬂqm Kény1 M [glﬂerldmamme N-(3,4-difluorobenzyl)-N-phenyl-4-

mat ’%"ﬁ%?o%é% ?W%!}Yq%n%ﬁll &gﬂ%}e’bﬁ@ﬁyn}imme N-(3-chlorobenzyl)-N

p| perl di nam ne;
N- (3, 4-di chl orobenzyl ) - N- (4- net hyl phenyl ) - 4- pi peri di na
m ne; N-(4-
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met hyl phenyl ) -N-[4-(trifl uoronethyl)benzyl]-4-piperidi
nam ne; N-(4-fluorobenzyl)-N-[4-

W@ 2oois0Bases onet hyl ) phenyl ] - 4- pi peri di nam ne or PCT/EP2003/010824

pharmaceutically acceptable salts 35 thereof. Mre
preferred conpounds of the |nvent|on ar e:

N- ( 3- chl or obenzyl ) - N- phenyl pi peri di nam ne;

N- (3, 4-di fl uorobenzyl)- N pheny4l 4- pi peridi nam ne;

eI i i
Ehi gld%o%g%yﬁlgmge V\q 519@%‘%)5%% Fgll;lpenzdmarmne N-(4-
Nht@ownwlkNd@ﬂubmhyms)D—Np(;@nﬁinam Iﬁéﬁiyﬂlt)ordphenyl) -N-(4-

%ﬁf%&%@ﬁ%ﬁﬁm 3- f?‘ lt} goré)Bﬁnzrgl & methﬁ{e"rhea?’lhém ne

plgq_n(ikparmne N-benzyl-N-(4-fluorophenyl)-4-piperidinamine; N-(3,4-difluorobenzyl)-

m{?ﬁ@fgfeg&l)a;bﬂn éﬁcfdléiﬁih@m%{l‘ﬂh%foﬂe&yﬁ@f tad ARG 1) -4-
u

1d}rggﬁ12§,w&4gtﬁ rﬁglé:r?za)—%%tﬁg)rophenyl) -4-piperidinamine; N-(4-
Ruprbphbnyd)e Bt neyhylbddzgIB4mpdiidigheny; N-{(# cBlorophenyl)-N-(4-

@llu %ﬁlzafg%yﬂ%{—'% Eg?ﬁinl}%%np or rthiTnaceblPﬁaélly ad:lc?%ﬁl?lﬁ galts thereof.
N- ( 3, Moagt preiporedemppiipds of the invention are:

IN- ((zlim%%ﬁﬂgr&%g ﬁ‘?}ﬁhénﬁ 4%@%?({}%%%&%} 1 ?T gluzrobenzyl) -N-(3-fluorophenyl)-
lel R RaaiRe (g -fluorophenyl)-N- (4—methy1benzy1) -4-piperidinamine; N-(4-

Rrubrbberily) b pefzarbphdiy () 4-fibsiadiaahepy ) 4uBtpaehdlj-Ram ne
P &‘l%mlhm@%dcw RY PRURAFFYHCALR Apsp s eatisiRereof.

N- ( 4- @hé bess peig|Davdlbéetr obtained with N—(4—ﬂuorobenzy1) N-(3-fluorophenyl)-

EL C}H}Z f&ﬂ%%ﬁl& )a.rl? N SQfﬁ{org Ihrt]e%nié) R]el\%srfletgl?@ e tfé)gﬁ,(le’ll %Wb‘?
@haltfm?@eﬂm?élmapmt@l@salts thereof.
N- (4- mRé Iﬂiaﬁﬁﬁ@é{ﬁbaﬁﬂ' ahe ]?\:‘ﬂ)lé%aﬂé %Eér@h@mtﬂglnvenhon include

%e&g%e&:tﬁcu% (r)]%f%gzy Io)n tom& acid sléﬁ:rfgm?se&; 1021 the compounds of formula I are
AblE 3o fdrmo m;ermnm@dmr( ghdtnfeirh vl esapdyndioffomaih 0k BeAss in its

{rleél}%)r %bagnazb s)e _CRE Pﬁ _oP‘faa%erdobarhté??tﬁn)g tlzre B—F%l%zf.sie dYIH]&\?ﬁl ﬁ%propnate acid

NJ((h4aq< quumomq {0t gx4mple, a hydrohalic such as hydrochloric or
rOYIREE 2, a

g%%:ept S Sfan?srﬂ{t:r% ?gﬁ%ﬁ%ﬁb Qﬁ% %eb gtséf B{T%g g#ga.gccaéc & such as, for

BFEdrPle Rcelic dydigy3eetic, propanoic, lactic, pyruvic, malonic, succinic, maleic,

Nn(laﬁhd‘ krlilsllE Qﬁﬁaﬂb’lﬁhﬁl‘ fndtHaheQiiRRRe Bibhasulfonic, benzenesulfonic, p-

! %_1% d| nam ne %{ i

m-"? P 61‘%?‘??’[0 YU REARPeRtiodn Pamolsigdrtbaiikanm ne

, or lemrse@cmd salaforys aaw eptablestes alth $hd fred ®okis b A@atment
gﬁatg%g acceptabl e salts" according to the

|nvent| n I nc therapeutically active, non-toxic

aci d Sempoyngisaf thehformutaHewnddhpio saltiscanf bef iarthe faml of arselvate,

whicahl ﬁlch{aea %ﬁﬁn Hbesc 9f tad gi’etsbmm?’éltltonf LA & %a??rs] igglude for

conpound f or mul hat occurs In its free
@ X‘Hﬁteﬁeal%fﬁ’coéa}t%ﬁldo?lethkéatl ng the free base with

an amani bt enRhtifn cotehAss
%xan‘gbl @l,% a hydrohalic such as@ﬁk;gé}g%%ﬂg?&g%hgmg&Enpounds of

romc, sulfuric, nitric, phosphoric and the
li ke ’I‘l&rcoaipoﬁlhgélﬁf Erlﬁﬁlad ac&h‘ﬂiﬁg&& thd Pent®hadHRI MR, prepared

dr ox e opan ct

Bd e SRR Pl PR30 g1 o et St m e arc o
gyathediciorgandd (:hqrmstmet hanesul foni c, et hanesul f oni c,
benzenesul fonic, p- tol uenesul f oni c, cyclamc,
salicylic, p-am nosalicylic, panoic and the |iKke.
Conversely said salt fornms can be converted into the
free forns by treatnent wth an appropri ate base.
Compounds of the fornmula | and their salts can be in
the formof a solvate,
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30 which is included within the scope of the present
i nvention. Such solvates include for exanple

whyanaswss al cohol ates and the |ike. The presePtT/EP2003/010824

i nvention concerns al so processes for preparing the
conpounds of formula |I. The conpounds of fornula I
according to the invention caqibe prepared 35

anal ogously to conventi onal hods as under stood by

t he pehstﬁdilloskﬂlg bededsilebditptiohlse@fforts YaiAats th@§1g %utes in an

2004/ 030668 PCT, EP 003/ 010824
PN e Qi PR v S serlosgpe s b readiy
sppateat fosthpspskilded in this art.| | ustrati ve rranner Q her
al ter 'A%Eér\ﬂﬁ'lgacg %Q %m%gﬁtﬁ%g{) %%mﬁsﬁﬁrqgsdl% Vil AC € %gla%rﬁ,gg{-%&a I may be

apparent to IS ar
dﬁ@)aé%%ﬂmﬁecfe@h@fmmonad o fprmhia. j erwrding tottrmdgaation:
may be 5 prepared by the protection of a conpound of
formul@ Il according to the equatignt: R R R2 R2 R3
N- - ( N- R3 Q Il NNCNH ~/ R4 (UNR4 (1) wherein P
IS arp R4 having the

ing group, Rl, R2, a
sane det| ons_as 10 descri b(i%l2 abo The

protectlng up nmy_be a any SU|tabIe &nl e

r
pgot gr uch as, ole ‘7£i:;NH
sul f derlvatlves sulfon g atlves aIkyI and
arwy. hbn(Hj|n1t|ng exanples arq neth carbonyl

et hoxycar bonyl, tert- butoxycar nyl
fluorenylnethoxycarbonyl (FnDc)

avh%r |)1$ g bg%t«gc%m%%{)%z& gx bo nXJl havmé the7sa]ﬁ15(a definitions as
Zeﬂxmedabmmloroethoxycarbonyl (Troc) 2-
phenylgt B@fé@fﬁ% &)ﬂ P mr?'?lg%télaﬁg %ﬁ}tMFOXyC aﬁrt(%echl[’lg group such as,

benzyl oxycar bon hoxybenzy
FEisxamBs Ut Bagpte, QUIFﬁnb’]r @%@ﬁb@ﬁe@dfomk@qnvatlwymkyl and aryl. Non-

nenmenespianrh melﬁfﬁw&'alrboﬁﬁ réth&éﬂ:ééjbon 'ie}‘ﬂ-butgfﬂzé}’donl (Bod), 9-
h 4~ dini troph Edr

ﬂs?‘%n%‘gteﬁ? Xé@g ﬁﬂ%ﬂﬂwé; %@p%ioaiﬂorw'hg%b%%gfb%@@w 2,7
dfhrmhe)ﬂhomaylﬁ&tlﬁr@cmﬁomg @g&ﬁbﬁh%ﬁﬂx?ga[r}éol\réyl ﬁ:}@% er

um, r’r ess on .an W YOr
Paodndlveiot, 2l ISR e S ot Po-
Tedpgperzylogiearinhyl, @mesul&nﬁn%ﬁﬁrﬁgm&rﬁ@ﬁﬁenyl 9&9y1

N t

EEHZ% éé'uﬁﬂ Oan'ﬁ{yi qgrt%}fyl % F%reﬁélg dmg(%rP%ﬁg Org megli; or 2,4-

procedure known t
é@l@ﬂ?ﬁaﬂn Har mpref Qﬁt‘#{ﬂ c&npqmmyﬂeb@t@hep aw@bjocby seesRodteaive
GlouepsGR ReAIE Cﬁérmsfc@f et apidrlo, JW. W ofE PR Brelf, London and
f\Ig\;z %xl‘ka 1b¥3 %1%8 ngro%ecgvet 8rc}urll)g 1r? lf‘lgaatnllcoé]ynthe51s , Chapter 7, Th. W.
Greene, John Wiley & Sons, 1999.

This transformation may be carried out according to any procedure known to
the person skilled in the art.
Compounds of formula I may be prepared by reaction of a compound of

formula III with a compound of formula IV according to the equation
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R R R+R/\XRN-( NP H( \NP R4 R3 ~f
(=~)/ (1V) R4 (I[) WD 2004/ 030668 PCT/ EP2003/ 010824 6

wob@reswesXi s an hal ogen atom preferably brom PET/ER003/010824

Rl, R2, R3 and R4 having the sane definitions as
descri bed above. This transformation may be carried
out in an inert solvent, for anple 5 acetonitrile or
di met hyl formam de, in the presence of an organic or an
i norgani ¢ base, for exanple triethylamne or

ol 50 _and Co ds
R R oo RSN B0BIC . BP . &R dpe the
fsgPnsicAnitions pagedsaibpd epaveed by reaction of a conpound

f f o ' ; [ of di
o 1 bttt 0B o VLR
(a\cﬁto’(‘%‘f‘ﬁe of [djmetpyliorpymids, fim Ha RyesRRCE Ghathergapis of anrinwdanic base,
dott exampintriztigedifine Or $ela¥ @i, caf 98X BBRen 50BLAARB!c. | N

t he presence ,of to equi val ents of an_acid, for
ex an&CZ’maPé"elPP% ogéfra?lagt}{@gi%‘miuﬁertc yﬁ‘?’%‘%@#‘ce of 1to 2
equi vdlomposnd$ offoreaiadilinve t&q&eﬂfiarsdl b}ﬂ raia:}tisw gf ddmmpoun((ji of
' r a nd conpounds
R R S A T e
aspect, the invention provides 4-§n1nopiperidine
dermlvatives of 20 forrmula (1) iRgluding the
eutically ceptabl e salts xh
medi cgoeht . YL, has fj nai (
s of foryul ) and the 4rmagedtical ly
salts thereof are particul® efNacti ve
anti depredsant agents. 25 Therefore, Nth compounds
are d&gticularly ful for the prevefon and/or the
treatment of depression and severe depression wth
anxi ety. These conpounds nay al so be used for the
pr evefhisdransiumaition meaytheeratnigsihdut in an alcoholic solvent, for example

methanol, in the presence of 1 to 2 equivalents of an acid, for example acetic acid, and

/ f ound t hat

in the presence of 1 to 2 equivalents of a reductive agent such as sodium
cyanoborohydride.

Compounds of formula V and compounds of formula VI are commercially
available.

In another aspect, the invention provides 4-aminopiperidine derivatives of
formula (I) including the pharmaceutically acceptable salts thereof for their use as
medicament.

It has finally been found that compounds of formula (I) and the
pharmaceutically acceptable salts thereof are particularly effective antidepressant
agents.

Therefore, these compounds are particularly useful for the prevention and/or
the treatment of depression and severe depression with anxiety.

These compounds may also be used for the prevention and/or the treatment
of other neurological disorders including anxiety disorders, particularly generalized
anxiety disorder (GAD), panic disorder (PD), post traumatic stress disorder (PTSD),
social anxiety disorder (SAD), obsessive compulsive disorder and agoraphobia, bipolar
disorders, mania, chronic pain, neuropathic pain, migraine, cerebral ischemia, cardiac
arrhythmia, myotonia, cocaine and alcohol abuse, stroke, myoclonus, tremor,
neonatal cerebral haemorrage, amyotrophic lateral sclerosis (ALS), spasticity,

Parkinson’s disease, and other neurodegenerative and movement disorders.



10

15

20

25

30

35

of other neurol ogical disorders including anxiety
di sorders, particularly generalized anxiety disorder

w@ sabp3oeprani ¢ di sorder (PD), post traunatic stPEBEP2003/010824

di sorder (PTSD), 30 social anxiety disorder (SAD),

obsessi ve conpul sive di sorder and agoraphobi a, bipol ar

di sorders, mania, chronic pain, neuropathic pain,

m grai ne, cerebral ischem a, cardiac arrhythm a,

ny ot Oms BsPaeseat W@@%@mﬂur@bu gepecistonoémas the use of compounds

rﬁfﬂﬁhﬂlﬂwﬁ orlth€ BRArmacl&OAAY %Ece%@ib%’é:ﬂ'ﬂs tﬁ@r%gpe{sr(ﬁegiﬁed above, for the
| at er al scler05|s (ALS), spasticit

n%/‘}ﬂ ‘gg ‘gaorfl% icargen éﬁth%FWéﬁmf‘ﬁ’é &Pé&ﬁgﬁﬁ@WMS\/@f ngrgplogical
misoeders buch somdatiGned\¥bo2d)04/ 030668 PCT/ EP2003/ 010824
7 Thug ent _inyention in a further aspect
conce r A E'{:kfe] e Paﬁs SRR PR cogFerps E%F%f’ Ajcpmppurdseof formula
h andrilecephdromakeyticaliy epieptable salth tiserédias eleﬁne’ilsatdﬁé Ifeveithe
RN Bacthu® of bNBeqi B E&tﬂig Freimcht EEQ} qcrg)rllgpgtg A of! (ﬂpressmn

treatment and/or prophylaxis of neuro
di sor d8¢ §rf‘sﬁ%hma§ntr@rﬁl$q)¢v@aerab @vecthsd faoy tpatmg deprassion, in a

tnlila&mﬁﬁleiﬁ&fébd oNAEIM tr QRAMER) eGhPSsth Y §d1’ﬂ§ﬁst91fm%:t9 %‘Pg&%ﬁf Ubse of at

ST s oontpeyo, s (5t G PharanaceicH S sels thereof t

aggitieament for the treatnment and/ or prophyl axis of
depre lf mef%esent i nvent. on al s oncerns a

met ho RS Y G iR oM prise pdmiis 3j IjaIpgialy(preferably
Srmane ﬁlffquémfmém thove onqutioseddisexbas of asplmmmge@ucal composition

LRI @RS ¥ ﬂfé 1?19&&10 fin Q.E ambdnt Sl?fﬁ&eli(h{]t a?(l(e)vqgtel{ﬂ% F%ncgfécrr{ Jhe

formula (I) ar maceu accepta
forapeyd F&On%?ngfétﬂb’@ﬁﬂanéedrmtamagltwle uhé dosagerfoinprincluding

BTG 1681tA0IF dhie ToARILIAN0 50 B0TRIET Rt BLE 1%31%3’% of active
r}%?ﬁ% sufferl from above nenti oned di seases
P

dUt PB&I Wi Sti on according to the | nventl on
i N anThertmmt * t&ufrﬁerﬁf entisddbyaht aypidagt hitens @il 8Batment and
'gg %l% ;g#ﬂ% Is conveniently adm nistered in any
urt f:e uni osage form including but not limted
t o onBYycenetveiivwegnearbtheefffaGongnespoibanalbl (Y id treaiddOBe current

@ﬁs&fecﬁtggbﬁégswéﬁgi@dl ent per unit dosage form The
term"treatnent™ as used by the Applicant neans

cur at PV ePioPRYERHMN O FRwntesaBess; yeaneancthe peeitertion of the r@yrrence

omap&tssweepm@ddgean the efficaci ousness of fornmula (1)
in trgatln current episode of depressive phase.

By " pt Of sceas?ﬁ CoTHRIYRdS Rhformulal grdhgir prrmaceutically
moev‘ehtel satts ofayteeentigoyerrae an effedive deiyf @535 Sn® PUBRERSred via a

@Ed'rn{acéﬁidai‘gonq Sﬁﬂ,es conpounds of formula (1) or

ar mace ally 25 acceptable salts may be
enpl o’%‘ﬂe@fe anofélfer ewbodimenizéfitie gosayanamiiondsr phs:ﬁﬁcedtxcal

Udr@p(ﬁ,moﬁllﬁﬁfrﬁgﬂdgé 6RkFGRIPABbEA O a C-Bg'l ng FrorRNA A%F its

enbodi nent of resent 1 nvention
eeireie aFcePEe@ fstor érﬁleflﬁ%ttvelllm‘;q)m@e@ti@rnwzihfaect ive

pitiateticaly aepaBRieadfierd 0F M & thé HisBfdeld Qescribed herein.

To prepare the pharmaceutical composition of this invention, one or more of
the compounds of formula (I), or their pharmaceutically acceptable salts, are
intimately admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide variety of
forms depending on the form of preparation desired for administrating, e.g., oral,
rectal, or parenteral.

The present invention requires administration of an effective dose of the

compounds for the treatment and/or the prophylaxis of diseases. The dose required in
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pharmaceutically acceptable salts or a derivative in
conbination with a 30 pharmaceutically acceptable

w@ a00a/080668 or any of the di sorders descri bed heP€l/RP2009010824
prepare the pharmaceutical conposition of this
i nvention, one or nore of the conpounds of fornula
(1), or their pharnaceutically; acceptable salts, are
intimately adm xed with a pharmaceutical carrier
RCeVBFNGFgVily theonvention shatld betsafiviendipthighalo reanidbediliagof

tapdeR Bds0 PR SrmatBh i G&ﬁﬁdsﬂfom@% %ﬁ%ﬁs g@n&’sacra!neﬂf e%.rgple, be

fag forns depending on the formo ration desi
Pugigterss erefy ey Pﬁgrenf@redly i %flﬁlFravenfoélélb’amtra@Fu’SCUIarly or

pabeuthédisly, ﬁhﬁm@é@gﬁnt i nvention requires
adm nistrat i on an e%f ectjve dose of the conpounds

for tREFPRASNE COEWB?I P WRich camRe asd for gral gflwnistgation can be
'Fhledmﬁeluudscpndr@mh fon eMENRB0 AI06 EBRETARRR00ES AE8R4, gelatin

ﬁ‘ﬁ_ﬁ&f g&ﬂﬁgnws%ﬁlgg?%ﬁ %e%lil{tl on shoul d be sufficiently

t{3er m t ' di seases. Pharnaceuti cal
corrpoél‘lot isreadcenmiprdusids gae berpetdhimiced awith droinesxiluphiegr sgon-toxic

%ﬁ%ﬁé&:ﬁﬁ&ﬁﬂr e thde %hlﬂ@rsﬁ&f 84 @hloh orlla&ose, for ex ple. Optionally,
trayvenously, intramuscul y or subcut aneousfim1

P R AERAGeicalsoppasibeieean aleq canipip adindasmuchvas crhcreemstalhne
belluls&d glflmrtra(yaadmtﬁ@mgélhﬁﬁd’ aldiQPteg At BEch %hgﬁh& &id, a lubricant

nd can,c él L be in the form of
el o8 Bt bqr L ARBL it 1o Cllaigal b domdn ceetener
§y¢l‘upssucan@3 drivacdtiakie, offenldurirg amls of QITROVNGS £RAL Bech as
5@1?&%&%9&{\41;{@ J{grt di luent or a non-toxic

phar maceut i ca cept abl e vehicle such as starch or
| act odBey flsp C@%Hmﬂ empogitions which, can Teleadedhe active substance in a

RHaFITRA St rifed! P&Qﬁiﬁ&?iﬁtcél%ﬁq %@ﬁoﬁé #8ich 29k #eRsBa Rir E)gfernteral

mcrocr}g stalline cell ul ose, um t ragacant

6@@3}@ @onaara i Mﬁfet%]ﬁe]r{o%s wgpyg r@ir@;k@@yrufor &his mode of

bdnlmmstmﬁon mea@ tHEBAE SF aqueswair &lyBsohdiosk o aaspeasaeﬁs
con_di a sweetener such

gur%:e? 0 ecoél r %dzl@ha&??(f’iﬂes alSB%ﬁaBlfrﬁyﬂé‘g‘?fg Sllarts%oroﬁ’lasahcs vials or

frifasioucomginegent such as pepperm nt or nethyl

sal i CH r}gﬁcﬁﬁor} &g%}éh@é C%?n %gngrﬁl%se so?u o%% I Li ?‘g‘?ﬁn\é\%lns can

can rel ease the lve S
peinelly ajseseniaéed stesid dlh@nbémh amemr uhecrtmn dehysdogical

EQmeRARRIBHhEsR, po Rh %Jﬂe%
(gar naceut 1 cal pf %?ﬂgg V\fu@é&%%&éﬁﬁwﬁ ? er%lywl Ordp {her synthetlc
g ?E‘P%?ﬁ?tsﬂala‘}gamé SECR AS bereyt Yephobantigtidants sueh ep Iaycorblc
s«‘.‘iﬂ lat ts@:l“iﬁnﬂﬁsﬁipﬁi}ﬁ@ REEINHSE 2 GRS RN % e@l%ﬂéri%‘ di8ideNtetra-acetic acid,
Se as Ls abl e ts% r]%gsh gl as %I astics vials
36 Usfo S%rﬂtézi‘ R sP oS Rhaify pp 6%?“{5 fof peiusting the
Q@mi@mydsutﬂh%@diwh ghliodre ondexstes@ensi ons can

opt | o*ﬂﬁé&%hﬂhﬁgce‘aﬂ@&l%&%ﬁ&y?{ alreed 19'11"1 Fho%iu gl(l)ci%?rl ?]utlnely

wat er for ‘I njection 69l ca
By Rhsrpeeisia ene gl ycol s, glycerine, pr opyl ene

gl ycorth®pereétise &368&?6&1‘1& of @Hﬁﬂlﬁ'@ﬁ 20} tlf'%g;a apxﬂﬁée% A Cé)mposmons

aglctg\]h uch as benz al cohol , anti oxi nts sucn
£ B‘P 138 vadG Fngr Oé@alrﬁirﬁr%}%a PPAderends 18] aatarigly of factors such
agertmtisnithsexsag yiganandinadiciieohefion; 2008 & @CiHE method of

administration. Thus the quantity of compound of formula (I) in compositions for oral

administration is at least 0.5 % by weight and can be up to 80 % by weight with
respect to the composition weight, etc.).

In another embodiment, the present invention concerns also the synthesis
intermediates of formula II, or IlI, wherein the substituents R and the protecting

group P are defined as above.
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buffers such as acetates, citrates or phosphates and
agents for adjusting the osnolarity, such as sodi um

w@hdoansw@es or dextrose. These pharnmaceuti cal foPCHEPR2083/010824

prepared usi ng nmethods which are routinely used by
pharmaci sts. 30 The percentage of conpound of fornula
(1) in the pharmaceutical comppsitions can fal

within a wi de range of concentrati ons and depends on a
var i ethpe@refered epraposneh of fesmulad] pettertiity 4sixflucag@;

mbﬂiwen@mammﬁaltp@ipeﬁeﬁ@égrb&gnlatéste% 1agLn the method

? adm nj stration. Thus the quantit of conpound of

%ﬂ‘fﬁ’fc’é‘l YD bepzsdgriyae t- P’é’ﬁ%ldlﬁ“é‘?arb‘?’@ﬂate deibnitd 463+ on
ichloadbehedzihiltob1 %ﬂbyldﬂ@b@bb)qﬂﬁ@ @ADL 4103 hmlﬁ&rJaé}&yl)mhnol-

e C sition_wej
Wﬁ%gg(h?amg%o %Pﬁ%ggr ¢ﬁ d?ﬁgB§FB§@ﬁP’Pﬁbghtlon
@um@énwsm@b&OMBhe synthe3|s internedi ates of fornula

. i ents. R and t
jrat act i Sieh A PRl SRR, i buty 4-1a-
Spiduriestind beeplEmiog 3)-pipeddinecgbarykite rtafc@uutseet (3,4

L]_pie |
falﬁmggdg{)égﬁg}i ﬂgﬁ{oﬁ?ﬂ#go] 1-pik Egirh?&}rﬁg}%ge}f t%rt[b?ﬁtﬁ HRE QA obenzy)-

farerea R‘P%“d“’(‘?cﬂ‘?olxﬂé HEtRyy ’éré(ﬁz‘lyqii}?blﬁr‘?heﬁ@}l) =3-
nupnopemndl n@q&hhﬁﬁéyérab@latb tett=Hutpiv- (3%l dréa- methylbenzyl)amhno] 1-

PRLRREOPE R s TR AP ﬁ"z‘%?]éw?%?%ﬁ%@myuanmm} L
ipstigmetatboretztetonytdylet-[(3-ehtbrdbehyl)-3-methylanilino]-1-

ﬂlﬂeﬁgm%cé}bg)gylﬁé Q:Q %l) ag’% LL GEt?l%ortgbenzyl) 3-methylanilino]-1-

di t
pioeyid Mﬁm&%n%%m b fluaropieh Sdnnyanbma L at e
b@khdﬁ@!éé&boy&da{té Atert(ﬂwt;lrlfzﬂ M@Eﬁﬁﬁﬁo@ﬂéyi) %Eﬂé%ﬂézlfﬁhhdd] 1o} -

arbox | ate; tert- %
’iPFP gﬁtﬁ’ etz %ﬂo[é?nfﬁdil%qro Ihérnethyleaiippbky| a

pxp;enumedzarbmtyyite 4e1[t(b4rtyam {Grrﬁaﬁmtt}ﬁlﬂ&omethyl)benzyl]amhno} 1-

1pH1§191%9%8 or oBrJf b?l dl n?gq{u?nog( h%to)e ’.l-ptlpeerr}dmec ){noxylate
tarybnighil4- ﬂnm]o{&@pﬂmpmdthyébwblmﬁrw& ;pip@idindadihtixylate; tert-
6ut[yi34f[dskt@1'i&£>ﬁed}§1§ HBﬂnR?Jleh)o?'T JJ é/e%}%lne%arboxylate tert-butyl 4-[(3,4-

peri di necar OX | at e,
ﬂlﬂ{lgroppwpzﬂ[ ﬂuqrpwm%lmjolrmemypqamwwq aerit-biatyd Y- [2-fluoro(4-

D RObérEMAGREAXN %J&ﬁcﬁmecfa% v Ydrt- -butyl 4-[(4-chlorobenzyl)-4-
3- met hy ani |1 no]j -

hl.or oben
‘i‘ﬂ%&?‘?lg?ﬂe]cg’#’% PRrROxyiaks: tteflﬁ Gl 4-(13, 4 “dichlorobenzyl)-4-
({r()éh_llinmj’rlf pmeﬂmhecrazwx)y}ase rfaﬁ:lbylham hifRe}o(d rddehylbenzyl)anilino]-1-

L I O S ————————

pippradinetaneasarlalbe teit-tuiy] 4tlérchidoetyfluorobenzylanilinol-1-
1511 gﬁ(ﬂll@&'ﬂ%}&ﬂ@@ %éijt-)ougfl g .’:J']é'ﬂl@%kn]sl}zg)ffh I%ethylamhno] 1-

| peri di necar boxyl

P pridnocaghspriagy: é%bzlwlﬁ l@‘l’rétfhlyr@nmw rfoinethylanilino]-1-
amm@ljaﬂﬁﬁ@rab@xaﬂ%h@d sl fu bl etyl)-4- Jmethyloniling]-1-

%P%fé%%%aﬁh%e%%eoiw& il %hh%rb%%ez% yLham ek 1
Aip¢iiskinenathbokyTatas oeroaniyl 1) 4-dicpiopstiehgine satbaxiliass;. 20

BB sy ate (ot PR S B PPl
plgxprpfg@gqamcy]agq éert-bgtyﬂ 4 [Geflydrobenzyl)-4-(trifluoromethyl)anilino]-1-
b
péﬂﬁgfc@% 3 ﬁﬂ% %th‘btf 1p)9: Ahiotdidflynls BlBGLhALEEEAr DO
RiP§T - 4- fIuoroanllino]-l-piperidinecarboxyla
te;, tert- butyl 4-[4-fluoro(4-
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fl uor obenzyl ) anilino]-1-piperidinecarboxyl at e;
tert-butyl 4-[(4-chlorobenzyl)-4-

w0 basaodmss | | no] - 1- pi peri di necar boxyl ate; tert-pCI/EP2003/010824

4-[(3, 4-di chl orobenzyl )-4 25

fl uoroanilino]-1-piperidinecarboxylate; tert-butyl

4-[4-fl uoro(4- nethylbenzyl)anlblno]-l-

pi peri di necar boxyl ate; tert-butyl

4 { 4- fﬂmmrci[sﬂed tompduncis ofrtoriyila) ifenz ydri-aaiyl 4A8fubroanilino)-1-
c&%%?%ggxyeh'@{ngtgl &— —§01191H n¥>L 1+ ]pll?l_endmecarboxylate tert-butyl 4-

| oro [ uoro nzy anl
P}dm%ﬁmecar@xylta@rt but yl

4 [ éf”mréﬁﬁelrm’@&hﬁ& ﬁ?gﬁﬁ&a'feﬂ i@dtrakive purposes only and are not
| -
t[%](lgedj Xat g}ll(ﬂlgﬁ? )g%eg ?F’fff’? Stpuqta AR ;‘%&fﬂg the dpventigy in any manner.

PFihpee skdileteinahé axtywil tippretiatd thatifgtttine variations and modifications of the
4‘01{0(x§ng é é)%% r%lader(%tﬂ;1 tgnéele{ilgg]fhe spirit or scope of the invention.

pi per i di necar boxy ter
4 [ (4 T-Bﬁqis@ro@lﬁwpylspedﬁqﬁemh.ye axarmplempha:actensatlon of the compounds

cHEFRECACBRYS @t
3 4 d| chlcorobéetr:%l)zt?le fJn%Hngk}E&?ﬂam lino]-1-

p| per iNM. E_E%FB&EQ F%P@iedtoélfq BRUKER AC 250 Founer Transform NMR
%cﬁrmﬁt&yﬁﬁt&‘(fﬁm h lA4pERBBON M&rhp@telz Ythd 8B thin3} /1Be dual

i (ﬁf %@%‘g ‘ZOQ%’?W%@%%@%w%WﬁO Gpmpuigs and a 5

pmrpemvedsermmebm% @/ 18Ndriple mﬁ‘elibhbzyd The compound is studied in

gbl’l\[éfgeO? Idg %ﬁ%g@y t)éotneat e{/%%ég% %%g%eggf 313 K and at concentrations
FEWETODS ©AGgRe/ ml Bha Mstyymehe i leckedomptba desteafin signal of

oigalag dr éD@[:f-‘ C‘h@ﬁﬁcapyﬁlﬁg arAe ikl ih P A APk TV Biken as
er.i di necar box&}wat e, tert-

Jnteral gandandn BMSO-tg %Pteé?tﬁ‘ééﬁﬁ%&lﬁuﬂf@@de)t ert-butyl 4-

(4- t olMiisdispeirombtid PO HEMNEES 1D OX Y8 Eode HHE pfaﬁ?(l)ljniew d39ollows:
exan‘plﬁe,icare E‘SOVI ded for illustrative purposes only

and are nd "Pnt ended, nor shoul d t hey be construed,

as | i Anelysg drbeeiforvedtusing 4 WATBRSMMII®RE HPLEYS®Rm mounted with

ghlnlqtﬁpsﬁlrbﬂ§1§ gptd,s wnca?(?%%gggﬁ%q t hat routine

variations and’ no " ol | owd ng
exanplTBs gedienb sunliien 0P 1o selvant edleditorgtrilhevaipi, AFA (00/90/0.1,

SLORE t@flO@ s Ay € BLAQBbnitri, %%ero g F?U'/ §§/ ¢ Pe\F/IV \lf)]egl f Bin with a

gﬁfag anpl es, characterisation of

b B B drpinn ghg How Fade et eWﬁgnHem @@@ a sp@t NMR 10 is

spetisbbase AresairdedTenc i oBRIEER G éadiefeUt h€3o °C.

Tr ans?gcon 1510 Spectroneter fitted with an Aspect 3000
er

conpu and'a 5 mm 1H 13C dual probehead or BRUKER
DRX 468amples MivRlifsditeddn wi¢thnigril&Grd tand i79 920, st ey coabshtition of

%%ﬁ?gbq%g%g%% @g&ﬂg |_)l/aré' %%oéh%gl L E@%@Rﬁ I?gan Jose, CA,

Qér\hwfé PR aR Mgse a@ctrem@tqrammesoufce@p@alesmdtsat°c and the

epitaD healet ANBo0le. ERNGHREe b Med at 8.5487 Y ﬂie ca; heater at
%é ument is |ocked on the deuteriumsignal o

'd6 (or CDCl3). Chemical shifts are given in ppm
downf MakslsfecatmEivi rh@eksaﬁer@éqts hﬂEﬁma{noaé aRdgdrfbrmed as follows:

spe tg%ﬁet | EZ%:(%I? gﬂrg’ﬁ% 21};?1?16 (l%?él gﬂ%g‘r’gré%ér% Fkd
Gidecton| lmpect) speeL€ aconatotded nsirgt FNNIGANR $Sar BspeCA,arsmdsg
S50 ﬂﬂld@m\%:)sgﬁgoﬁ ﬁh@é%%c&@g&s? y’ﬁg e%i@e%ﬁ%gra\%}e s &1 at 150 °C.

| NERTSI L
Mass spectrometric measurements on a TSQ 700 tandem quadrupole mass

spectrometer (Finnigan MAT, San Jose, CA, USA) in GC/MS mode are performed with
a gas chromatograph model 3400 (Varian, Walnut Creek, CA, USA) fitted with a
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The gradi ent runs from 100 % sol vent A (acetonitrile,
wat er, TFA (10/90/0.1, wv/v/v)) to 100 % solvent B

w@awenawsg ril e, water, TFA (90/ 10/0.1, v/v/v)PCI/ARP2003/010824

mnwith a hold at 100 % B of 4 min. The flowrate is

set at 2.5 mM/mn and a split of 1/ 10 is 25 used just

bef ore APl source. The chromatlt]?graphy is carried out

at 30 C. M conditions Sanplées are dissolved in

apit/oplitiess int oot md a D@FSMS fuded-siitcatchRinoo ﬁﬁe‘ntxr(az5 aiin 0D, 1 pm)

MHU&%@@&&Q{ p@é;[{) %&flumﬁg&&yl—%%’& { 1s Us usng gts carrier

USI n ose
%gﬁtcrt‘éﬁt@tf@ Oﬂﬁeptcee@pe@) Beeha tregsigr hmsgp@nmu 290 and

tztse @Qréégéﬂtivlel?r Sarﬁﬁl@t(ﬁfﬂ i%tln_]]e@tgd% shiRlesS ﬁib(ie %n@ Qﬁé @Jeﬁs
a{ kV. and the c heat er”_ at C.
ﬁ%&t%ﬁﬁf% Pfegt?é%@ﬂf gfn@H?‘gs %9 °Ei PP P%&é?r%%ﬁéng o 330 °C
(23 for rrmd?]ms hf)ldiﬂgCiWSf 10 Hﬁlan'plh@SS@ 1760 ‘épeﬂ:@'oshfe@é}_ @Erates in electron
robe fr in m.n
(PR B P B ol - feuld rfR8 ety r0f 0 800 scan time
= W@WSQWCQG@QW@AW 9SR) alTBEY 5 700 t andem

o cotvarFolR = BRECARERL S e RSt REREL Yo mscher

TRt t andem quadr upol e nmass  spectronet er (F| nni gan

VAT, $88pat 8%R chfdin P{&é 'Bg {%

W th aébgas chcrh ona%égé‘r%ahicrbﬁg% 340 i @grl an, % ]t60 Merck,
EREMRS Sieaal SR Ay, FrieTeRge hi16hLROMWS. zegwlemeeemodlﬁed Jobin Yvon-

R/ aE&bZQG&bﬂeibBi%ﬁéoluhinsS(Bb intrh $81)] AdveSSed BYREIOF0 &M 150 ml/min.

AOE oLt i er ¥ rebiodt o aeseribesi Ml aehfocedures

(puri tMeli9gs BOBts%yre detertaidd 88 ad3iichi B85 T@@E-typgd®sionometre, and

0 the ra line

oo B arepted oy 90 oL RABRARL o et )% "nREPRE 1)

i s i njlBdesegppaifiesinthenvasesinibel exaenmiest, hlee cmlemnﬁlds are obtained in the
teoper@iyre is programmed as follows: 50 C for 5 mn.,
increasing to 280 C (23 Cmn) and holding for 10 m n.

The TSQ 700 spectroneter operates in electron inpact
ERAVMRUE isgfiesls of edmpaindanf (fEhiufdd) node (mass range

33 - 800, scan time 1.00 sec). The source tenperature

'S set at 150 C ter tent Is determ ned using a
i1 Fi scher 10 titrator.
ogr c ratd) are perfornmed
60 Merck, 5 40 pm
ref erencid,l. 15111. 9025, us't* se nodi fi ed Jobin

Yvon- type axial conpression co,l urms (80 mMmi.d.),
flow rates be en 70 and 150 nl/mn. Apoynt of

@g@el vent m'xtur s are asgdg

dual pr dur [ ting points\&

determE ned—o a;&@;\j fori-typ RY t WA,
rec by the eng L enfper re on

and arme @

a Perkin
t he exanpl es, the conpounds are obtai ned in the

ri.elm r glyntfhgsrlgn of tert-butyl 4-(3-fluoroanilino)-1-piperidinecarboxylate 1.

3-fluoroaniline (40 g) was dissolved in MeOH and the solution was cooled to 0 °C. Tert-
butyl 4-oxo-1-piperidinecarboxylate (79 g, 1.1 eq), acetic acid (26.8 ml, 1.3 eq) and
sodium cyanoborohydride (29 g, 1.3 eq, portionwise) were added successively to the
solution. The reaction mixture was stirred at room temperature until completion. The
reaction mixture was then cooled to 0 °C and an aqueous solution of NaOH (20 %) was

poured into the mixture (pH~10). The precipitate was filtered off, washed with water,
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15

20

20 EXAMPLE 1: Synthesis of conmpounds of forrmula |I. F
-~( N2 {/NO OF- f er FF NN NNH 843 1.1

w@Eohasss of tert-butyl PCT/EP2003/010824

4- (3-fluoroanilino)-1-piperidinecarboxylate 1.
3-fluoroaniline (40 g) was dissolved in MeOH and the
solution was cooled to 0 C. Tept 25 butyl

4- oxo- | - pi peridi necarboxylate (79 g, 1.1 eq), acetic
atled apdaegysthllisad omgPrinth gieotitdmtylya(Boiosrodyinid) de
(ﬁ&erﬁhne%aﬁ’boﬁﬁatepp(ets' gvvl se) were added successively to
the solution. The reaction m xture was stirred at
rddth §&tper at ure until conpletion. The reaction

M tWHS: pas, t hen cooled to 0 C and an aqueous sol ution

gured into the mxture (pH 10).
%%‘PFS’PSE}% BﬁofPﬁméla\@éls%ﬁ Ip &3hle) ! 6pp be maathesizag infnvepatogous way.
ViBb 200 46080G6E PEhi®2003/ 010824 12 dried and
recrystal lised fromiPrOH to give tent butyl

=3 mno)=t=——ptperairecarboxyate1{68. 5
h_\ U.n?ﬁb’ % {\/R (MF-JH-'; 295 § (‘nrmg)unds MHS’ (LC-MS)
Lqu& byl 47 Séhggmanwnphmpmendmﬁanbmd@tﬁt hesiZ8d in an
2 ol TRty 4c efidingeprhesylte of formil 8277 . no
URAETR &Eﬂrﬁl& UProaRino)- -pipsgiinggarboxylate 295

P4 (leribul dddchiogeaniline)- -piperidinesarborylateat ¢ (I3 -313

Ver t[15tP ylﬁ [‘éﬁmuﬁ%?meﬂwl)a@#mel krecar bo | ate 2%#& i1+, Go-
er tPREHHH P34 or oani | i no) - 1- pi peri di necividoxyl at e
295 5 tert- butyl 4-(4-chloroanilino)-1- i eridinecarbo

hat e $3dthddid of te‘i‘teﬁﬁtyptmyhuoro 4- ﬂuorobenzyl)(aﬁ}ﬁ'po] éc

4-1 4- oronet hyl )ani I'i no] - 1-

i)t riflu é>
pi per HﬁeﬁgﬁlﬁquBQW%PF 1.2 Synt heS| s of tert-butyl
é‘felr')t—g)rui i o (—:f{aq, %%{é)l?r%?-genz ae{c‘:!’aﬂ:{&;?cgl te 1 (20 g) was dissolved in

AcqtBnifrile (350aml) | Patagsidm pmrmehatﬁ i (maz @;r Hex yl(slogoine39-4)
‘ﬁﬁ oglar?z%ﬂle Ygldmg R @g(?&(fQQO %%e so‘leu ﬂ’hF }‘ga&tlc?r? gn{ilxture vxrgs heated at

onat e
ﬂk’éfr%’b@*@én’@le(l molml )Comnéraafdicmui ilho resi@mswhsutalkem upThe

ARAGrbARHEh& hid %a%?ﬂ%@gusalta er, v? sl REHRY Bl %‘L& It Een
R A o Sl il R e b iaae
waslattatedi Tige Wstifting dﬂﬁﬂals@n@waé Baneated Hﬁh&@ﬂ@ b€ Bitered off to
g}:f(g%r}tl’:‘l%blu%){ %[[g—fy\lﬁg‘c‘iam- E.IIOI60 enzy. amlvgﬁ -pg)re]:ndmecarboxylate 8 (25.5 g).
Yield: 89 %.

MS (MH™): 403.

Compounds of formula IT listed in table 2 can be synthesized in an analogous way.



concentrated. The resulting white solid was triturated
in hexane and filtered off to afford tent butyl

wa2¢03/08deeor o( 4- f | uor obenzyl )ani | i no] - 1- pi per i dPCTHER2003/X10824

ylate 8 (25.5 g). Yield: 89 % 20 M5 (MH): 403.
Compounds of fornula Il listed in table 2 can be

synt hesi zed i n an anal ogous m??. WO 2004/ 030668

PCT/ EP2003/ 010824 13 Table . conpounds of formula
1. n IUPAC Name M+ (LC/MS) 8 tert-butyl

pﬂﬂaﬁax%%ﬂﬁhgggf%kﬂg%qpenzyl)anlI|no] 1- pi peri di necar box

y ate 403 10 tert
[ (3- nhlnrnhpn7v|\anlllno]-1 pi peri di necar boxyl ate
n° 40]]/[.%@ Namhe tert- bUt yl MHT (LC/MS)

8

2= legeButgil 4 !@%&@@Wdrd%ﬂaﬂﬁﬁmf11ﬁ11§é‘?idh&€cbh%‘oﬂ§lé?t‘é" 403"

10

. Ft/%ﬂ-béi,}}zi (BShloryBenayianiiinel-1-piperidinearhondat oxy | at 017403

11 5 8Lt\ert112!1tir]é4 13 Hillporobenzylanilino]-1-piperidinecarboxylate 403

13 4- {tent-Kutyl 4-(&aneshpbéngyl)deinmp1 }#peddinahrboxy 485 381

14 pi pert-slitiec a1 exybrnetE b, laR PR 1 - . 1435
4- [fiferddidedathayabenzyl ) - 3- quoroanlllno] 1- 421 i

15 er ijeitAadarH03 kadifudkbbdreyl-sBkioydanilino]-1- 421

4- |gigeridihenadiyemiayd ) - 3- f | uor oani | i no] - 1- pi peri di necar bo

16

Xy |[tattebutiot-U2-thlot@ehgy)t 3-AUbnphnilino]-1- -piperidinecarboxylate [419/421

18

4- _t%ﬂfﬁdtﬁrﬁﬂﬁﬂﬁfﬁb@%h%ﬁ%xmﬁﬁﬂn agﬂ-})rbeﬁalﬂecarboxylate 399

26

4 (ELE DA SHeA nﬁnﬂ%or?an‘lrﬁoﬁi PR idiTicearhodlate v | at o385

28

28 tpgr’t{dt%luzlt U‘(IS chlorobenzyl] -4-fluoroanilino]-1- -piperidinecarboxylate [419/421

29

4- |teg=lutiylct-bBé rdifdoreldentzyl)iéifimardahiline]-11- pi peri di necheho
xy |piperidinepadmxylated t ert - but yl

30

4- | ted; bt 4 Holiraplériuprobenzylpuibinon triphienidjnetarbd@ate  [403

31

er |tditetyirdip-chloeobafzyl)er- ﬂu&u&ﬂmno] 1-piperidinecarboxylate [419/421

34

4-1ﬁﬂﬂhgﬂppggmhjagqggﬁgg¥ﬁ T I Pc..u.HCba %
y | ﬁl}@erﬁﬁi’ecaﬂbokﬁgie ettty lbe 0t 483

10

15

20

(4-chl orobenzyT)- 4 TluoroanllanJ-l prpertTdimecarbo
ate_419/421_ 34 tert-
j é{ 4- f PUY STIﬂ OEW‘W“BE?PS*P@PH‘{/[%MQW%Wﬁ pipgyjdinamips 3.

[ nthes S
e B A5 Ao S sebe T Rp BT fnacesbpatatep 2 abwas
4Bsolvefeint dithlonpimethane and the solution was cooled to 0 °C. TFA (30 ml) was

&d(ﬁe%l tt)ltHQ E(ﬁﬁéorg %g&%h)xﬁi%ddle 18%1 p? [1.di ﬂeecar H])‘C(F After

at e 1 SSO
gh%o s?@#\d P aﬁ) maid@éla@é theregcithn mﬁﬁu(@maﬂt)rrmbfgr a fudthent 30
HOndthe TR S0V waB derhBRRdBAEL Qfeféﬂufﬂ_l_ﬁﬂdjtﬁl% r%es&lég L84, up in

ooq#% ture. After |h30
31&8{9 aﬁj%n Walkeri B anrcqupRhagp was ﬁllﬁa%%ftﬂl Hygddition of NaOH
it tvhgired30itH Bichiofsth€Banel MBe SOMBRBE oVESid 18YERY QArd MR over

SOy hand
gﬁgi Enanond et b b Erdi Srals Hieell By bhromatoaraphy etuant:
R

of YeQHK FHaBH; 99/640-6F tongieN-(4 uor\ﬂia@wwm&mmrophenyn 4-
ﬁb@ﬁ&lggﬁﬂﬁt(lﬂgrl%g’gq\r c@gbi ned organic |layers were

dri ed over concentrated The crude was
pariutire @f %E‘PCE srtprakechyith pi6) wes laddert to N-GHEGIRbVEDHNNG4 OH

ﬂ&dr&ﬁl@ar@)) zltglp@lh&’lﬁamme dissolved in ether. The precipitate was filtered off,
wa h%dfvln er anc}/ dl)letﬂ-n an (;cvlelElJ ?EEOO CI;] %gder va%uum to afford 17.51 g of N-
(4-fluorobenzyl)-N-(3-fluorophenyl)-4-piperidinamine 43 (2 HCl, 0.5 H,0) as a white
solid.

Yield: 72 %.

MS (MH*): 303.




15 piperidinamne (18.4 g) as a free base. A solution
of ether saturated with HO was added to

wOR(4/08des0r obenzyl ) - N- ( 3- PCT/EP2003/010824

fl uor ophenyl ) - 4- pi peri di nam ne di ssolved in ether. The
precipitate was filtered off, washed with ether and
dried in an oven (50 O under Xacuumto afford 17.51 ¢
of N

(@buigounts beforyihla-MNisted-ih i ae 0 RAE BY lsynithefkddthi i HAGHEs way.
43 (2 HA, 0.5 H20) as a white 20 solid. Yield: 72 %
M5 (MH): 303. WD 2004/ 030668 PCT/ EP2003/010824 14
Gahiscliedsipofindsoefferinauld Il i sted in table 3 can be

synt hesi zed in an analogous way . Tabl e 3: conpounds

n° f tf or rmi a I IUF&Cﬁd FOPACTName—iviH+ \ =G IVD} 43 LMH"' (LCMS)
43 _[Jer PR ma ] HE A erfbenay i N (305 aeRh o) 4 PineRd R AR RP 3 e
44 AAPCH CE3 @}C@:ﬂuorobenzyl) N-(3-fluorophenyl)-4-piperidinamine | 303
45 19 CRGOQIdr ob@hplydnytNHES-Jirifluomnostingimyhiyvild-pi per i di nagBpe
303 45 2 CH®@©GHinamine
46 Mlylﬂﬁ]eﬁgﬁ HaP [ (3-(Btahildrbbryrzplirdit phenylbeppetilingmitd 5 301
47 (KIIBJOODHU am M(S%I&obgﬂzyl -Qf—;ﬁleH?lQL -piperidinamine . 301
45 [N O QR e UL SIS 80T 14652
49 I—;\r v ]l\I" ('3{@" Qlﬂ%’bénzﬁfl) I\TI phenyl-4-pipéridis namlne”w” 303
50 r%?%sc@%ﬂﬂ uafr@tﬂeﬁlﬁbﬂosahmrfyﬁéwhewlﬁrm¢m@nmmene 3685/337/339
51 RIHQI, CERBCOOHN-(4-methylbenzyl)-N-phenyl-4-piperidinamine 281
52 g;(é}%c:@(ﬂﬁfl uar @haedyibendy) N gRMy1-4-Rp&RIEAHALREM NE 3dg)
53 LHeﬂ YR I IN- -
(3 4- & chlig Np ¥ fﬁé ﬁ(tﬁ-ﬂ ﬂromﬁthyibenzgérl di nam ne 335
54 [T @OORSY [N2pgh 4-(ttifliiéro) )benzyl]-4-
43 et hyl Henewmh ,)Xlahglpg(]eny 2[lneplyp)e(rmzefl nam ne 281 533%
55 @@ﬁg@@‘dﬁﬁ\'—( Nn(@th)YerSéﬂ%yﬁ = (BHRBEIPRengly-RI PeT T i Nam [Bgg,/357
281 53 2 HUpipedididdQine o9 /
56 [S-EI@OOH N [|4-Gla-dithoeben®) B dekepichyf4- 335 | |321
eri di nam ne |pipeRdinhdmieOH
57 [SEpGienypl HIO [ |A-Bi4-difihoebeim) N (3) ierdpldnyd4- 335 1T [321
er i di nam ne |pipeRditRBHGEOH
58 [RGEZCSIOTOr oj@in#ydh]ordbben3dylf-NuBfloptuphyhyl-4- 319/ 321 [B19/321
eri di nam ne |pBeAdQREHEOH
59 RGEZCOM f | |dr(BBedighlojobrbfyB-N-(dibuapbleenyl))4-4- 321 (353
pi peridi nani|pwedtinamige) 0.5 HO
60 IRHE, 25di5Q |Br@Brieraphpnyd-Na4 fmeibylbgriabyt ) - 4- 321 |99
er i dinani ne |Biperidingnyiag 1
61 IR EBEKr oh Méﬂwrwhesylwdéﬂ@@ﬁemqthﬂ)b%wf%z1 353
nineridipam meggmﬂnm COOH
62 C 3 1 315/317
3R ch plpelgfgnagigmw V43 meibyiBprelyt) - 4- 353
63 |2 CF3COOH N-(3,4-difluorobenzyl)-N-(3-methylphenyl)-4- 317
piperidinamine
64 |2 CFgCOOH N-(4-fluorobenzyl)-N-(3-methylphenyl)-4- 299
piperidinamine
65 (2 CF3COOH N-(4-chlorobenzyl)-N-(3-methylphenyl)-4- 315
piperidinamine
66 |2 CF3COOH N-(3,4-dichlorobenzyl)-N-(3-methylphenyl)-4- 349/351/353
piperidinamine
67 |2 CF3COOH N-(3-methylphenyl)-N-[4-(trifluoromethyl)benzyl]-4- 349
piperidinamine
68 |2 HCI, 1 Hy0 N-benzyl-N-(4-fluorophenyl)-4-piperidinamine 285
69 |2 CF3COOH N-benzyl-N-(4-fluorophenyl)-4-piperidinamine 285
70 |2 CF3COOH N-(4-fluorophenyl)-N-[3-(trifluoromethyl)benzyl]-4- 353

piperidinamine




W@2Penssham ne 61 2 CF3COCH

i eridinam ne 60 2 HO,

0.5 H20

N- ( 3-fl uorophenyl ) - N- (4- net hyl benzyl )-4- 299

PCT/EP2003/010824

N- (3-fl uorophenyl)-N[4-(trifluoronethyl)benzyl]-4-
353 piperidinamne 62 2 CF3COCH
N-(3 chI orobenzyl) N ( 3- net hyllghenyl) 4- 315/ 317

; i e 632 CE3CO0H
n° tq 4-di flu UBMN?me\ N (3- met hyl phenyl ) -4- 317 |mH* (LC-MS)
71 1% Beh Ot HaRi Pe(3ehlorobrggipiH4-fluorophenyl)-4- 319
L (4-fluoro dinaming. pet hyl phenyl )-4- 299 |
72 [2 CERCOGH o %c@g@mz}) N-(4-fluorophenyl)-4- 319
L {4 echl arn ‘-II}_P” mammez \/I phenyl)-4- 315
73 5{ %glr Oc HaGti ek d@u@@@g@jpr -(4-fluorophenyl)-4- 321
(3 A di ehl p@f‘iglnamme N-—(3-pethyl phenyl ) -4-
74 ?4‘?%@19’% R TR e Brllsoepseotd [
y AJIIAE, l+riflunrnn~n+h\/ aenz\ =
75 2' Algéf, Q:%‘hﬂ d) '55351239 -]&M—ﬂuﬁ)fqug@yj)— -piperidinamine 303
76 R Hy ( i hiisroishaiyh & Aproparad Aalondiagsn: 6953
77_(GAACI0H N- belAzitfludrébentiis (o finerphyayl-pipperiitianamg |63
78  2gECl 9% Ho@HAE@H]orobenzyl)-N-(4-fluorophenyl)-4- 319
N-(4-f| uor opREReyidinamfe3- (trj f| uor omet hyl ) benzyl ] - 4-
79 B5F 3G i dNnérahisohDzabAA GBO8GBRAFAEP2003/ 0108349
15 no Salt |PBsHdiggpinei (I CMS) 71 2 HCl, 0.5 HRO
80 &?@Cﬁﬁ%r obéTn(ﬁyll dichoyabengyll o¥-th flaerpphensd)-4319 |353/355/357
fa¥i narl rll n:\nl Pl{ﬁn mamﬁq:?(‘m
81 KL LkQ ob%fn(é‘g}‘grwh@nﬂwdéﬁ%hﬂhwyﬂﬂc 319 1 |299
er—ei-aam-ne 5 H20O
52 R u%ﬂgﬁzm VA esbribptehyr) - 4- 321 |P99
R T e T Droprang o 521 (550
T diTram 7 120 _
84 E 4-f1 uor ohgg% ﬂhﬁﬁ@m Ndiémﬁﬁgroﬁe)m@bﬁ’flﬁ'gr% di nanthe
dUd o2 u—
85 N-(4-fl uorotgﬁgﬁﬁ)rﬁ?{eﬂﬂ 3rﬂ61r§)ﬁ%br$§/1@5 ﬁ pi perl di nclm?]e
86 [3WF,cOOH HUN-(BEchibrdd P RE ] 'Iﬂe’th'z{é%ﬁ*edyi)%f' o—fren—)- 315/317
eri di nam ne |3@3ridiASmen , 0.5 . e
87 |B-AP4COURDr ORRIBYLJiftibrbBerz MR @RASRYIphedy)- 819 317
pi peri di nam|p®eridinamine
88 |2 CF3COOH N-(4-fluorobenzyl)-N-(4-methylphenyl)-4- 299
piperidinamine
89 |2 CF3COOH N-(4-chlorobenzyl)-N-(4-methylphenyl)-4- 315/317
piperidinamine
90 |2 CF3COOH N-(3,4—dichlorobenzy1)-N—(4—methy1pheny1)-4— 349/351/353
piperidinamine
91 |2 CF3COOH N-(4-methylphenyl)-N-[4-(trifluoromethyl)benzyl]-4- 349
piperidinamine
92 N-(4-fluorobenzyl)-N-[4-(trifluoromethyl)phenyl]-4- 353
piperidinamine
EXAMPLE 2: BINDING ASSAYS
2.1 H1 binding.
Affinity of the test compounds for the human histamine H1 receptor was evaluated by
5 a [3H]-mepyramine binding assay. This binding was performed as described by Gillard

et al. (Gillard M., Van der Perren C., Moguilevsky N., Massingham R, Chatelain P.,
Mol. Pharmacol. (2002), 61, 391-399).
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15

79 2 CF3COCH N-(4-chl orobenzyl)-N-(4-fluorophenyl) -4-
319 piperidinamne 80 2 CF3COCH

WOR({03/030668 chl or obenzyl ) - N- (4-fl uor ophenyl ) - 4- PCT/EP2003/010824

353/ 355/ 357 piperidinamne 81 2 HO, 1 H20
N-(4-fl uorophenyl) - N-(4-net hyl benzyl)-4- 299
p| peridi naniine 82 2 CF3COOH

4-f | ugr ophenyl ) - N- (4- net hyﬂ%enzyl) 4- 299
&r er PAh¥R3%Re 83 2 HO, 0.5 H20

ggt%’uty qf E@ f g{' %031‘85% E)A' éﬁ?_éero obrlﬁ)rg %ﬁggyrtcgr%agze%gué’éa by a [3HI]-

lHa.(Odceﬁlll&medmgeisydy) This[bdadihg ivhb perfarmet gldebebey by-Marcusson et

eI B et g . e 055, 0

78rwith plighit mpdifRationsCMRaEMOk1e proteins (100-200 pg) from rat cerebral
%l&é’x ﬁéﬂe%aﬁﬁ%%) 1% ﬁﬁn Ef?ﬁ‘yé Rhe ot 2 4o ik AR HC1 pH 7.4)

eri di nam ne
RSt ComiAT i cy BUMEGHR AR G O FATRgolensidy Npo apeciiebinding defined
s s te@idﬂ@ﬂl!nﬁ&m@&vag thdad{kddHn the presence of 5 pM Imipramine.
N-(4-fl uorobenzyl)-N-(4-nethyl pﬁenyl )-4- 299

i per i e 89 2 CF3COOH
%%4 ch {32?%] §n§y|) N- (4- met hyl phenyl ) - 4- 315/ 317

H"h? %fﬂn‘ijﬂgrbgh g?eg r&@cﬁ: %@1}1 tI%T% reﬁ%%oxl‘s)w% evaluated by a [SH]-
ﬁ%@ﬂ%@gdm@aﬁw dhisdindieg 9as Qerv@rrg@@@lspordmg to Leysen et al.

eggeﬂr;ilﬁgg ?bflg}fi@g%}f}s)c Dt an Nuetdnl M0, aRidb p.RENN] Prdkimacol.

52 PSP LAY SHeht mogiticp v PRt AP YSRE RyFrane proteins

3oth rapicpebial icorddd Were MARL far 6BhNDLINIG ASHAY il oPa 50 HhM Tris-

bidi @ing.4) BldrNlohYaidhg LREMINSEL, CAFBOMRNAS 2 fiBfigd-lte NBH BB isic
hi st'am ne H1 receptor was evaf uat ed by 5 a

b8tdingrepy defined @s bhenwdsilgabisisdipng ridaissrediin dhapgres@se of 1 pM

ReNidBriEg s described by Gllard et al. (Gllard M,

Van der Perren C., Mguil evsky N., Mssingham R,

Chatelain P., M. Pharmacol. (2002), 61, 391-399).

WO 2004/ 030668 PCT/ EP2003/ 010824 16 2.2 5-HT upt ake.
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Affinity of the test conpounds for the Serotonin
Transporter was evaluated by a [3H - Paroxetine

whemdiosigetassay. This bi ndi ng was perfornmed as PEFEP1I0bE010824

by Marcusson et al. (Marcusson J.O., BergstromM,

Eri ksson K., Ross S.B., J. Neurochem (1988), 50, 5
1783) with slight nodificati 0[1?. Menbr ane proteins
(100-200 lag) fromrat cerebra cortex were incubated
for 1Z0AMA at 25 Cin 2 mM of a 50 MM Tris-HCL (pH
7.4) buffer containing 2 mM MgC12 and 0. 05 nM

radi ol i gand. Non specific binding defined as the
resid Gag'aﬁﬁﬁwi%idmcmwﬂéﬂ farmuishle ippledieg s @hafmacepiically
hodeRtAM Q8 thifkol- 3 5-HT2 binding. The affinity of the
test conpounds for the 5-HT2 receptors was eval uated
by a [3H . Ketanserine binding assay. This binding was

per f or med\according to Leysen et al. (Leysen J.E.,
Ni enegeers J., Van Nueten J.M, Laduron P.M, M.
Phar na&et- 982), 21, 301-314) with slight

nodi fi cati . Br+e{ly, 250 | ag of nenbrane proteins
15 fro t C&P@NI—COHW were incubated for 60 mn
at g m 50 mM Tris- HO (pH 7.4) buffer
contai n 2 MM MgC12 and 0.2 nMradioligand. Non

speci gt'c  bi ndi ng was defined as the residual binding

measured in the presence of 1 pM Chl orpronazi ne. WD
o BOGKS TBOR: ARBoos 0ty 8misdened TP ofe Mhorine, chlorine,

A1 RAR AL IrHinB ey S WROHAG r&fisd @I R, IR2 &ﬂgﬂﬂgegdﬁ)gen, then

armaceuti cal | acceptabl e salt thereof,
%éﬁ\t}r{&(fr}j‘ir"%oﬁﬁlﬁgﬁh wherein Rl, R2, R3, R4
i ndependently are selected from hydrogen, fluorine,
chloriyne,, . nethyl .and trifluoronethyl, wt he. :
provi g bgt4ﬁa ) OP%G =7 Cglidtén%g?ocilaéﬁleﬂ‘,ﬂh?ﬁghﬁ R3
ihydregen., Hipdrine enmethyh aindRéhis hyrogen, Aludriani dbhopiepertiitiioremethyl.
conpound according to claim1l wherein R2 is hydrogen,
fluorine or nmethyl; and R4 is hydrogen, fluorine,

chl or Pné 4orminppipFiidine fepgynd acgordingitogiiimobpereluRhis
eOAPREeH) duBRAO bHEHIGHA® Rolid hfrbs ) @t6iiRe Blmbayl R3 is hydrogen,
1tdilldr_o‘?gegI fluori ne or chl orine; R2 is hydrogen,

PN (alogne R PP arel Rsisfygrasgrfluoripe gp lggne.
chlorine or nethyl; and R4 is hydrogen, fluorine or

chloriyng., 4. . A 4-am nopi peridine conmpound according. to
4 - i
olaim 1E 4-arhigo lpEﬁ&E:HS, cﬁr}r}g?%rb e%ccord?ngr% S ARESH RPis hydrogen
or fluorine; R? is hydrogen or fluorine; RS is fluorine or methyl; and R4 is hydrogen,

5. A 4-aminopiperidine compound according to claim 1 selected from the
group consisting of N-(4-methylbenzyl)-N-phenyl-4-piperidinamine; N-(4-fluorobenzyl)-
N-(3-fluorophenyl)-4-piperidinamine; N-(3-fluorophenyl)-N-(4-methylbenzyl)-4-
piperidinamine; N-(4-fluorobenzyl)-N-(4-fluorophenyl)-4-piperidinamine; N-(4-
fluorophenyl)-N-(4-methylbenzyl)-4-piperidinamine or pharmaceutically acceptable
salts thereof.

6. N-(4-fluorobenzyl)-N-(3-fluorophenyl)-4-piperidinamine or pharmaceutically
acceptable salts thereof.

7. N-(3-fluorophenyl)-N-(4-methylbenzyl)-4-piperidinamine or pharmaceutically
acceptable salts thereof.
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or fluorine; R2 is hydrogen or fluorine; R3 is
fluorine or nethyl; and R4 is hydrogen, 20 5. A

wa2@aioseps peri di ne conpound accordi ng to cl ai nPAT/EP2003/010824

selected fromthe group consisting of

N- (4- met hyl benzyl ) - N- phenyl - 4- pi peri di nam ne;

N-(4-fl uorobenzyl) -

N- (3-fl uorophenyl) - 4- plper|d|nan1ne

N- ( 3-8l H@hapﬂmyth&al NofnpostRbhydrysrisdygd ds detive ingredient a

&e?%g ﬁlf”l Uoro ffeégtz“ﬁ/ 5 FORELL I COBPIBHLARTPIUE 19 358 9f Glamit e 7 and
a pRafmacegtically acceptable adjuvant, diluent or carrier.

quorophenyI) N- (4- net hyl benzyl ) - 4- pi peri di nam ne or
pharmaceutical ly acceptable salts thereof. 6.

N- ( 4- PI f6PBBewRd RIcoNIS Lo Ay slakren [ty 7 4omisseasi ainpdisinge

or pharnaceutically acceptable salts thereof. 30 7.

N-(3-f rophen N-(4- net Ibenz eri di nam ne

or  phaP gt f EAPpAASE BRI oG £ Pt bifbn Ugghanitacture of
200:Hi 33668 PCT/EP2003/010824 18 8. A pharnaceutica
conmposition conprising as active ingredient a
therapeutically effective amount of a conpound

accor dingsad anympéurgl aicomlitlg to@ny cfpldimal to 7 in the manufacture of
RRRALABERAE Fdraht ﬁe%&e@ﬁ%@ﬂétﬁol@%kﬁvcﬁ&%sesd' | uent or

carrier. 5 9. A conpound according to any of clains 1

to 7 for use as a nedicine. 10. Use of a conpound

accor dgngyrithest it nealadd SFornd1®I/ i N the manufacture

of a nedicanent. 10 11. Use of a conpound accordi ng

to any of cl,ainms 1 to 7 in the manufacture of a

medi cament TQr the treatnment of neurol ogi cal diseases.
12. Synthg3|: Nt ernmedi ate of formula Il, R2 RR3
N-CN-P 17 wherein R1, R2, RS, R4 i ndependent |y

are sel ected gen, fluorine, chlorine,

net hyl ang |fﬂtuz§E§Fhﬁl with the proviso that, if
R, RA: @ are hydrogen, then R3 is not hydrogen

or haloger and P is an am ne protecting group. 20 13.
A synthéSis in(@rnediate according to claim 12

sel ected fromthe group consisting of tert-butyl

4-1 3- fluoro(4 fl uor obenzyl ) anilino]-1-pi peridi necarbox
yhatein RL R, R3pBE yridependently are selected from hydrogen, fluorine, chlorine,

fichydabl H@@;ﬁ&@ﬁ@ W) BE D KhdARL, 1100, R RlaRer A HYRREn, then
F?ss Bt 5idENsR 2y m)al@ﬁm |aﬁ‘é]P i3 apjapEne grotectmeIgooup at e;
tert-butyl 4-[(3,4

13. A synthesis intermediate according to claim 12 selected from the group
consisting of tert-butyl 4-[3-fluoro(4-fluorobenzyl)anilino]- 1-piperidinecarboxylate;
tert-butyl 4-{[3-(trifluoromethyl)benzyl]anilino}-1-piperidinecarboxylate; tert-butyl 4-
[(3-chlorobenzyl)anilino]- 1-piperidinecarboxylate; tert-butyl 4-[(3,4-
difluorobenzyl)anilino]- 1-piperidinecarboxylate; tert-butyl 4-[(3,4-
dichlorobenzyl)anilino]-1-piperidinecarboxylate;
tert-butyl 4-[(4-methylbenzyl)anilino]-1-piperidinecarboxylate; tert-butyl 4-{{4-
(trifluoromethyl)benzyllanilino}- 1 -piperidinecarboxylate; tert-butyl 4-[(3,4-
difluorobenzyl)-3-fluoroanilino]- 1-piperidinecarboxylate; tert-butyl 4-[(4-chlorobenzyl)-
3-fluoroanilino]-1-piperidinecarboxylate; tert-butyl 4-[(3,4-dichlorobenzyl)-3-
fluoroanilino]-1-piperidinecarboxylate; tert-butyl 4-[3-fluoro(4-methylbenzyl)anilino]-1-
piperidinecarboxylate; tert-butyl 4-{3-fluoro{4-(irifluoromethyljbenzyljanilino}-1-
piperidinecarboxylate; tert-butyl 4-[(3-chlorobenzyl)-3-methylanilino]-1-



25 di fl uorobenzyl)anilino]-1-piperidi necarboxyl at e;
tert-butyl 4-[(3,4-
waelc@hloatrsebenzyl ) ani | i no] - 1- pi peri di necar boxyl| aP€&[/EP2003/010824

tert-butyl
4-[ (4-met hyl benzyl ) ani |l i no] - 1- pi peri di necar boxyl at e;
tert-butyl 4-{[4- (trifluoro hyl ) benzyl ] ani | i no} -
| - pi peridi necarboxyl ate; tert=butyl 4-[(3, 4-
gipktidioeclyborgydty - t8rtfhuudrdoid ddihefetienpylpemiathylecifintloxy | a

- her ( 0 s
gﬁ)ﬁl&ﬁeéarg Ate 4te£lt bzht}zl AI ﬁQ&%ﬁé{ %)(—é—l’él?té‘l’}ﬂatngﬁol-éh tyl

uor oani nd] di necar
;p].p[epgchagb@}ml@g d[ggﬁ;zyyl)él;—[gék -chlorobenzyl)-3-methylanilino]-1-

Elﬂéﬁaﬁ@&rbb e ]tePthHﬁi}l'@I 5‘@%@&@&%&&%@8 th&fraBHY|-1-

| uoro enZé ani
rIg

aw&%w&w@%ﬁ%ﬁwﬁ%ﬂ e eh&uﬂ%r(mlluoromeﬂlyl)benzyllanmno} 1-
pipeAdinkeiabedylatéi teifdutaromehdyy h)fbﬁfdaiﬂlﬂrﬂij”l | dip&}didecarboxylate;

P BLb R Rt Goms b antine 1 viprmscreaatste: tert
POyl ERGOD34r0b&82N-4-Thrparpiéral-dipipaitibharyhaayiate; tert-butyl 4-[(3,4-
HRtbEdD %ngpgox ﬁélﬂlﬁb 1;&@@3@@@@4};@&@%&%&4 [l ordga-

plperl at €,
ﬂupl(okpemzwumlb@@nlzmprn@nﬁ@@mhm It¢rﬁ—@}1t31 4-[(4-chlorobenzyl)-4-

ﬁh&%ﬁhﬂhaep@{ﬂ%ﬁmeamoxﬁa&étteRLﬂwe_Jﬂ 4-(3,4-dichlorobenzyl)-4-
- chl or obenzyl ) - t hyl ani | b 1-
4-fluoro(4-methylbenzyl)anilino]-1-

BP?JVQF‘W&P%I: afp&aiﬂmeﬁ%reowl%wemw g
piglefidindcatbetyilae ooyt 4-8-Aei-biy! @Hidokdiadti) Henzyllanilino}-1-

B P A e b g r gy 1.
pmgsdlndcarbm@ﬂetio»dyﬁdtLEyl 4-E3-thlorrbghzyl)-4-methylanilino]-1-
?; éfeﬁﬁﬁé&hpéxﬁétg A1 1103, 2 IRl RSN 2 AL RPN AL L] -

@1I{e¢dﬂe%b@>f}@at€{ tertfhuipr b ieflHgroppeayh - mgiivianiilol-1= pi per

Eﬁkﬂ&ﬁ@éé&ﬁ&ﬁlﬁ%%ﬁhﬁﬁh 4- R&Lt:mbrobenzyl -4- methylamhno] 1-
[ (3-chl orobenz oroani | i no] - 1- pi perj di necar bo

}emegglél.ecztrgpyfyl%t f}@}‘t th{rl(%[(iﬁél dlchlorobenzyl) 4 -methylanilino]-1-
pipeliaicediB oA LR drif hut@lr O piinbhTMY -(tHflp bipeidtitibesat] ok blal -

plisoeBtaDoi s el e o Beva 4 gy rapgiyyaniinol-1-
pepetidimgtarboxyldte 4nd tierobot HZ[&BH)hlﬁi”Obenzyl) -3-fluoroanilino]-1-

PHERRPRAbARLe 2, oo cyrecer borytaces tert-buty

fl uoroanilino]-1-piperidinecarboxylate; tert-butyl

4 [ 4- flg él%&%ﬂdehﬁ@@ Yede 'flrérﬁ Qe éroup consisting of tert-butyl 4-

eri di necar box tert

Huorpwalap@fhp{neflfime%la@mtﬁyref%bww TaEldRe)-11
RiRatindta86 e XY 4-Brfondihy) 1- 1per1d1necarboxylate
4-[ 4-chl oro(4-fluorobenzyl)anilino]-1 15
pi peri di necar boxyl ate; tert-butyl
4-[(3-chl orobenzyl)-4-net hyl ani lino] - 1-
pi peri di necar boxyl ate; tert-butyl
4-1 (3, 4-di fl uorobenzyl)-4-nmet hyl anilino]-1-
pi peri di necar boxyl ate; tert-butyl
4-[(4-fluorobenzyl)-4-nmethyl anilino]-1-
pi peri di necar boxyl ate; tert-butyl
4-[ (4-chl or obenzyl ) -4- et hyl ani I i no] - 1-
pi peri di necar boxyl ate; tert-butyl
4-[(3, 4-di chl orobenzyl)-4-nmethylanilino]-1 20
pi peri di necar boxyl ate; tert-butyl
4-{4-methyl [4-(trifluoronethyl)benzyl]anilino}-1-
pi peri di necar boxyl at e;
tert-butyl 4-{(4-fluorobenzyl)-4-(trifluoronethyl)anil
no] - 1- pi peridi necarboxylate and tert-butyl
4-[ (3-chl orobenzyl )-3-fluoroanilino]-1 pip
eri di necarboxyl ate. 25 14. Synthesis internedi ate
sel ected fromthe group consisting of tert-butyl 4-
(3 fluoroanlllno) 1 plperldlnecarboxylate tert butyl

”~ - . . a



